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Sales and Service 

The ulel'",,,,,iu IlICil'!;1I$ ~I;ned or. the I'lreceG­
Inl pateS ~ been geogreph>cally IoaIted 10 as 10 
ShO/18f'1 85 much .. POS$Ibr., the communOc&tiOn link 
btt_ GR and RS W5t~ You, the customer, 
..... 01''1' 10 f;1ln1Kt the facMy '-'11$1 rou ... illd, 
QI..:I ~ ttle coIor~ dol,. kIr prompt ulel _ 
Hf'rice n:JistIncIO EacIIlacihty, whethar GR owned and 
_aled or 1l1li1 01 • Cilterully seIecIed '--'ali .... 
1$ $I.~ by sales and setVce pefSOlYlll _ I\&Ye ,. 
~ thc>rouIh !-.;Iory trainin. on rile 1If0duC:1S de­
IClIbed In tn;. c.eUlIoC-

Warranty 
tach ptoducl manulaclured by Gtnet31 ~,o.nd Its 

ltSSOCiated componies. described In this catalDi, Is w~r· 
rented eaa1nsr defeelS in materlal and WOfkmanshlp. 
The 100Iowini e:tcerpt, It om II ')'Pi"" lIfoduet warranty, 
I, Intended 10 IlIus1!ute!he bil$i(: provisiom 01 our prod­
uct ..... /,."Iy policy, 

* [lhit product), properly used, wilt POrlorm 
,,, 1!tIi _d."ce 00'111 awliable lII*'ifQ,ioM. 
II, ....,\1><., I period 01 1M yeatS .ltel' ori8" .... ' ship. 
....", 'I Is round. ,lte. IDtitIT\iJ'llllion by \IS 01 cur 
IUlhlwiHd 181)1 ,~ ...... not 10 mftI thIS st...s­
"'d. " .... 11 be repaired fJ//, II our 0PI00II. teoIec«I 
as 100IOwS, 
• No ~ Iw parb. labor or ,rllflSpOrUlhon d ... • 

ina the lim I~ months after oril ..... 1 ship. 

-" • No CI'Ia'&e tor partS or labor dunn, the !""nh 
tht""lh the twelfth man!h attar orig!nal ship. 
ment lor • produet returned to I CR MMe. 
lectillyi 

• No clw'ge lor pans dll,il1ll tho! $ftC;Ond yd •• u •• 
orlB,oal ",Ipmenl lor a product ,.tu""", 10 • 
CR MNoC. lacillty, 

• Outin, the third thtO\Jlll the tenth yd' an ... 
origi ...... 1 shipmeo"t. ,ocI IS lon, tlle.eaUe. IS 
parts are IMII'abie. we ""II n'IIinta'n 0Uf 'epII' 
capotbUily and il ",II be ... "table a1 our then pr&­
Vllilina SChedule 01 Charps lor • prodllCt •• 
tu""", to. CR "",ice lac,hly,W 

The comPI@'I. ~"'''"Y ''''''yo" to ..en prorfuet ap. 
PiN.s in tt. Instruction .......... prw>ded woth tt. ..... 
Service Policy 

You< local CR oIIlCtI « ,epfftIOIatl.,.. .... m as.Jis1 you 
In .rt ITlllIte<S '.'al,nlto product rM,nlenance. such as 
calibraMn, 'epair, replacement PiOrll ....t servia! con· 
tracts. FIeld 5oI!f\tk:inll or CR I)'5lem products can be 
eccomphslled by "'''1 01 tile rolk,,,,m8 method" 

• By CR on, COt1t'1>Ctlpec,fyln,. fixed pric;e 
per perHxl or per call. 

• By CRon. POI' eo'l t>as<, wlt/1 no COt1!,..::I.« 
• By tho! customer. 11\81' serv;c. "'"In .... by CR. 
Pfoducts that IIBoe been •• "ed .t II CR serviOo 1. 

ciltty. wit/1. char.., 100' both perts and Labor, are war· 
,anted tn pe!1onn In full ICCOrd.tnce W1th the tpeCilo::. 
IICI'lS In elfect III the lime 01 .. 'I ..... II'\iprMnl. II, within 
• period nf six noolhl 11\".. such "-", It is loo.w;t and 
_il;.ct by "" that the produt1llill 10 ..- this stand­
;Hd. It wiU be '8!lI'i.ed ... II our OPt,on, replaceCI with 
no charge lor parts or llbor, prcrwided tt. product Is 
~Iumectto, CR~llCil'ly. 

"'" CR product re!umed lor credot witt be wb\eCI. 10 
II .estackil1ll cha.ge. " more th.Jn 101 ITID'lths haoe '''PHd ,irea .."iBioal Shiprl'ltnl, it ""II 1101 be ICCeIlted 
lor croci". Authn .... ation mU:II! be obtained from )'00' 
Iocat CR ollici or representali •• belore II 1IfOif1lC! ~ 
,"Illmed tor crodi!. 



Ordermg Information 

The procedure. terms, -.d oond~1ons OUIJined on 
these pqes arl tta. ot IIle General R.diG Company, 
Genet,IIy, !hey "SO apply to the subsid .. ry lind .­
ciall companies 01 General Rfdlo 'nd, ..mere prKll~l, 
exe.phonl are noted herain, HI>WtIVet. all exceptions 
'" not COYeted and we idvlMl that )'OIl CCI'ltact 1'01' 
.... rest ~Ies ollie. to YWity lpeeilo:: tannl and <:OrldI­
,~ 

Where to Order 
USA Ind C ... _ 

"'- .,;IdrllSS orden and other communlcatlOlll to 
the Ales facility nearest )'CU, lIS h'Idlcated by the color 
coo:l& on pa~ 12 Ihrooah 16. 

Other eo..nt, ,,", 
Customen outside the U01Ied States and canada I .. 

WtVed by Genual ~io .• u; European l.Ul;lsidi¥icIs. Ind 
by 'IInOUl apon repreuntaUons, 1'1 located on the 
map (paps 10 and lilanll Usted on pageS lZ IIWuII'I 
16. PIeDo Ibrect III cammo.nQhons to the appropr;al, 
'ep'~I've. For cco.nrr<e not Ibled, Inqulf. should 
be 8ddressed 10 GenetaI Radio ComIlM\l. Concord, 
~1t5 01742. USA or, lor CUlI~ In Western 
an:! r.stetn Europe, the M,dd" r..sl, and Africa, 10 (>en. 
enol R..ruo ComPilny Io--sl, P.O. 80:<, CIHIO)4 
lurid>, SIY'\:lerland. 

How to Order 
S I.lMIard Cl't.1og T ...... 

....... ay> order by .... t • ..,. .......- for Il>clI.OedJ. ~ 
_. and compel. dIIsc.;pIO'l, Some 1C-(lI)etited 
.<'15" __ SOJppI>ed .. "ea lot opeqtlOll lrom 115-
wi pOWer. un, ..... OIherw, .. soeeified, althOugh mosI 
IflSlt\IITII!flls CQmII 1lICI1,I1~ with I ItSoV/230-V tJide 
'\¥Itch Ilia! permits seJectabltl power operation. MOl! 
Instruments can IIw be '~PIIIItId !Of ope.atlon from 
Ollie< common ........ ges ~nd "~\IOf1Cles "" lndiQlod In 
the tpee;i1ocal'0fI$ under Powef. Be .~.e to Sped ly Cpo 
• ilina voItIlp and I.~u.nc:y It otr. tn.n nomin.Il 115 
'IDIIS, 60 Hz. 

For ex&mplol, 
~ No. 1900-9801. T)'PII 19()O.A Wave ...... 

!yI:H. Z30 II, !IO HI. Bench Medel. 

.8 

Spee'-l FHIu ... 
Special fUMes and mc)d,Iicaliorl!l not ttsled In tile 

SpeCifOcabons (Iur;h next" caHb'lIIiOfl$ or sofIwI .. ) 
I'e •• aj~ble al out.a e«i PItIase Include In )'00' order 
iolormatlon ,eprdin, ~ny nonr.l~nda.d feat~.es ~i.od. 

Non.lana", S"'I ..... 
SysIems that .eq"," Nordwa ... arid/Of SDfIwa.e Olher 

tn.n thlt ~ In the cauIoI iIIlI so.f:Iject to Quota· 
tion. PIeMe maI<e refe<wa to the QOUDta,bon whet! JIIIc. 
in. ",.. ordet !Of the 8fIPI0GabI<I1y5Ietn. 

Conditions of Sale 
Dete.minlltlon of prices. te.ms end conditions of IIIfI 

and 1INlI KCeIltance 01 orders I .. I"IIIIde only 11 the 
........"acl~.er'. ~UI"": . 1 Genenol Radio Caflldlo 
Llm,led. Toronlo. CaNCI. or .1 Iny of !he [U'OPU" 
subsodilrofll of the Gener.1 R:Idio Company 

USA lOKI can .... 
Terms are net 30 dIyI ,I e .. CI<\ has been .ranted: 

OIherwlse. unless pa~rnenI IS rec:elved bel",e ""<pmenl. 
"",pmenl woll be made COO. 

Outolde USA and C.n .... 
Terms of p.)-me"t tor orders placed on c-ral Radio 

'<!!!feseolaliVeS and on GenentJ Radio [lIfO!)8/In SIb­
tidil,. I.e It"o05e thai ... mutually as;.--t ~POf\. If 
lher. ~ ... nopreser1tal,ve In ",.. ..... , the terms lor 
ordets placed di"'c:tl~ on c.-.I R;>d..:. CamPany or 
... Gerletei Radio CoMpany (0..-) Ire fuU ~I 
~ P¥oee 01 shipmef>t or ... j" • ........t>Ie klner 01 ered,\, 
UNe$S othet temu "" ... ~ prevlClUSly er.."ged. 

o...nUly 0l1COWl1 
The lollOW1nll qusntll~ d,1j:OIM1S 8Wly lor Iderll '<:II1 

lJ'·ulS and packages IN'chaHod on • lingle order, 001". 
mally for single i/l<pment to _ des~tlon "'I Iiams 
.. e 5UOj«t !O these dtllXlUn1S . 

Quo ,til, ,., 10-19 20-<19 50-99 100 -__ .. __ .. __ 110 " I • __ 



Minimum Billing 
The minimum billing per order 1$ $10.00 Thi. ~pplle!! 

Ie all J)Urtha~ ex<:e!II repeir Pilrts "rod CHh-wilh-ordar 
tlansactions. Excel"!t;O/l; $25.00 minimum billing for 
Compute,w .. p Corp. 

Source-Inspection Surcharge 
J. .urCMrgB of 1 perl;ent ($2.50 mInimum) applies 

"" all ort!e<s requi"ng l .... pecI,on before shipmer1t. The 
inspect'"" surcr,.arge appl .. "" each ShIPfTl/!'lI In· 
SpeCled and cove", onfy OUr COSIs. ExCeption: Not 8P. 
phcable la ComJ)UterWrap terp. 

Shipping Instructions 
Unfess specific Inlfruclions accomPiln~ fhe order. we 

shall use ror Judgment n 10 Ihe best Method of ...,Ip. 
menl. Sl\iPfTl/!'lIS can be mi>de by eilher ~ir or surf""" 
transportation. For fast delivery. at a rUSQnllble pr&­
mlum over olher """'lIS. air shipment is generally lee· 
omrnended and will be emp~ on request. 

Prices 
The priee!! In Ihe Pfiee liS! attached to the domesllc 

caples of tI"lls cataloS apply only 00 transactions origlnat. 
ins in the USA. Include the cost of domestic packing, 
are FOB fllCtQfY. COneord. MllOsac;husetts. and are 811· 
elusive of all !8~es nq,.. in effect 01" lllat may be im­
pos.ed by Fed<!tlIl. Stlte or lceol 8O"ernments. Excep. 
lions "'11 noted In the price list 

Prices gi""" In the price HSI are subject 10 chana" 
WIthOUt nollte. Formal prlee quotallons r/!mllin In eli..:t 
tor 30 <lays. 60 o:Ia)'!l lor Time'Dllla Quotations and 
oUOlations 10 e~port customers. An e>.port-order-h/trJ. 
dlinil charR" and spec"'l packlna cr,.arge arfl opplled 
to experl ordell. Applicable FOB pr~ for l ransac;tklns 
orlginatlnll outside tM USA may be Obtained from \tie 
General Radio ""bsodiary or representative nearest you 
I," ~ge$ 10 Ihrough (6). 

Power-Supply Considerations 
General RacHo ac-operaled instruments Wilt mae! the 

pubtished specifl~liCll"l wtoen Qperated from power 
I,nes whose vellllges and jreqUt!ncles ~'" within 1M II .... 
Its Slaled In lhe sp«iflcatIOO$under the helding Power. 

Most Il\StrurnenlS r,.ave Input \/OlllIae ranaes of 100 
to 125 and 200 10 250 veilS and will therefore oper81t' 
on nominal _·tine voltages of lI5. 220. 230. and 
240 ~t ... The \/Olla@e ring" for which an Instrument 
is wired Is marl<ed at the pOWer·lnput ptug or COld. 
Preper fuses for Ih .. VQUail' r .. nge are titled In the IUS<! 
holdeN!. 

When the power·line velt"ge on wtoich the instrument 
is to be operated '" 5pecilled on lhe order. the necessary 
changes in conneclioos. fuses. and name p13te •• e 
made at Ihe factory. Instruments eQuipPed wilh II ...... 
'<OItaBe-selector stide swltche!; "re set for 115 '>'Olts when 
shipped. 

Cemln Instruments attl avaHable lor use only"" 
PDW"r tines of 220. 230. and 240 volts (nominal) . 

For most Inslrumenls. the normal """,aling Ire<lUen<.:)' 
range Is 50 to 60 hertz 

All ac-<lperated Il15truments are supplied with th ree­
wire power cords. designed for USA slDndaro Ihree-wore 
receptacles. 

lI. tlery Oper.lI .... 
Por!llble. battary.weratect I ... truments are ...,Ipped 

with dry<ell ba1teroes packed SI!\>IIrately 10 prevent 
drain and ~ak.1Be dUMB ...,Ipment To rendt!!" the 
instfUmenl """,,,"ve. lhe uset """" only Ins!llll 1M 
batteries. 

Dimensions 
Ovet-all d imensions are go""" 10< instruments except 

that tlla deplh dim.mion f .... r.so::k·mount InstrumonU Is 
actwUy dejllh behind INInei. I.e .• clearance required. 
However. no allowance is _ 10< addilicnal Clearance 
thai may be required 10< cables and connecto<s at rear -. 



Publications 

General RadiQ ~Ii~hes !IeVenIi Mndbooi<s, primers, 
and pet10dicats W! p'oviOO ~ "" Ih • wea lth of 
technical Information on a V4riely of subjecl5. Hun­
dreds of lhCllJ'),1nd5 of c:op<.,,; oIlhis literatufe!wle been 
dislI1buled . and much 01 il Is...sed thfllug/I<.>JI the ...... 1d 
In c laS5(OOtn5 and 100' In·pla<ll 'ralnl"lj pfOll.ams. C<'Il>Ia 
""'1 be oIllBlned thraugn any of 00' sates offices IX by 
writlnil to the Sales Promotion Department, Geoeral 
RadIO ComPil<\Y, Concord, Mil 0! 742. 

H~ndbook of Hoi .. Menuro_nl Recently published 
In its seventh edillon, this MrtI-cDVI!' classic containing 
328 IlIel·jlHed pages is gen"f"HI' regarded lIS must read· 
iPlj for anyone ~&ed In acouSliCllI me"sufements. 
Single-copy pncft in the USA Is $7 .50, wi th Quant,ty 
d<sw.mIS s"" ' liftg al 10 ~(!$. 

H.ndbook of SiroboKop)' The lascirl/ltlns subject 01 
SI.oboSI':Opy is lhoroui!1ly CO'\le,ed In easy-lo-U'>dt!rsl3l"1d 
terms In this 12S-pap. (!I1lrTIIIlleally lIIuslfated h!md­
book. Single.copy USA pri.:..: 52.00. 

Hlndbook 01 Hl&h-Speed """'0I.1j>/I, The f1na point. 
01 how to DhOtoe",*, hlgh~peed events ,nexpenolwly. 
wlln a stroboscOPe ItS tile light $OIlrce. are described In 
this 96i>age popular Mndtx>ok. USA price: $1 .00. 

Handboolc ot eo..dal Mlerowa ... Moaawr ..... nll Thi, 
169i'i'se handbook WH wrinen lor people who M.., 11 

J 

need 10 know lhe basics o! microw_ measurements. 
USA llfiU: S2.00. 

GR / TODAY A ~ew per!od icallh<ll ~ ma,lad 10 00' en­
t're ma,n~8 list 10 keep OUr customers informed o! the 
many activit~ ta~I~8 place within GR and Its subsIdlary 
eomPilnles. Nochllrge. 

Noise MUIII,emut A POPII"" .-.d I~rormallve peri­
odical mailed Iree of ctwge 10 those on our """Ii~1 nSI 
who have Ind icated an Intelest I~ acoustk: measure­
ments. 

StrDbotactlco £XCitinS and IInusual applieat,,,.,,; of 
srrobo5copy are reported In the pages of this pubjj~ 
tjOfl . No charse. Pri....... Three I)I1mers tM! a re In g'ea! ~mand and 
have Mel several reprintlngs each are: A Primer ot Noise 
Measllremul. PriIM' 01 Plant·Noi ... M ..... "' .... nl and 
Huri"1 THtlnc. ~nd A Prim", 01 St,oboacopy. Each is 
sent free of charse UPOn requesl. 

Also avaltable ere e number or Instrumen! Notes.. re­
prints or '''''hnk:.D1 a , heIM, catalos Jl"mphlelS 011 spa­
ciloe product nnes. produoct data sheets. etc. Product 
Inlo'mation in ~I IaflllOJllSes ether than Engl ish is 
ava ilab le from General Radio Company (Ovellen). P.O. 
800<. CH-8034lurlch, Swi llerlaoo. 

ou"' .......... "'0 II,. CAT"-lDO 



Typical Acoustic Systems 

In recef1! yell". th~ noo'lTIIll l'tMluJremenlS In IICOOSIIC5 
...a Y'Mlioro rnusur_lll.lve bfIcome lIOeomplftx thai 
m ITIIIfI)' ,ppllciohoflS an ~ 01 ...... '·pUfllOH 
irI$trI.frr1enU " no &ooeer edeQuale To ... the more 
demandi ... Sl!LMIiQra, Ger4rl1 Radio ott.rs complete 
syslllmS - II'OUPI ollnslr_11 fully Intearotlfld 10 .,.D> 
vkle I total t.OIuti"" 10 a 5peelhc ~femenl ~_ 

SliIOda,d IOtI .. a, .. $Upplled (,. of courw, ~1 
upon the lYSiem and 1111 componell!$. This software nor· 

...... /0 ... 'on r."'_.'_'_" __ ' ............... ___ '''' lOt..... ,,"'0-_ .......... _ 
.,.,._ ....- , .. """''" ... _ r ............ _ .. ...... __ "'_.-" .. ~._ .... _-o -.."'" ...... =.-- ....... --_ ..... _ ........ -.. ' _ ... ---,--.-""' ... -~ -- "'" ..... ,--_ .. _, ...... -... _ .... , ...... _-- .... ---.. -~.--... "" ..... -............. ' .. ' .......... .... '-" ........ __ .1 ___ ,_.,. __ at ..... _ -"." ... ""'~ - .. ~----."" .... -

0'-'---

• 

1niI11~ Inclvdeil programalor sit 5\MK1jofd analysi, ape, .. 
bon" $yS1e<n d~&lQtk:s and maintenance as .... 1 as 
........... ~ tor DpenlI'n&. llf"V<""m,"I Ind mltinlen6"COl 
Custom-llIIIQr., I()~e is Itwll'S _il,ob!e _ ,... 
opt,on. 

The $ys.Iems muwated .... bill 10 ImIIII ..,mple 01 the 
versat,l il1 of Genet.' Radio's "o;ompfde solution" ap. 
ptaoch 10 C,~t. systems or modify SUHICL:lfd Pfoo...;ts 10 
'""" rour$j)el;l.1 requirements. 

_ ... .............. _-
'''' ~ ... "'" .... .,.. .. _. _ ,,,. ..... '" u.s. """"'''''''' _ .... _..,--, .. , ................. .... 
• '"_ ......... ,'" __ n .......... III ... '" 110..... A __ ............ _ ... _. ~""'oo ... "'~U:T ' .. .." 
...... ,_ ....... _'101 __ .. -..... ..... _ ________ .. " .. _ ''''_~_ 
_ ...... _ ... *_ ... - ."-.-. ' ___ ._._a.. _ .,,"'" __ ... _ ..... _ ..... __ .............. _-_ ..... 
" ....... _ .. - ....... -.--

o 
~---'J • 



Sound 



_eo __ _ 
TM_~.,.,_" .. 
_ to 'ho Co""' ...... _ 
"I ..... DIv"". _ .. ~ .. ..... _--_ .... 
_ ... , t _,_of 
_-.... .-.. _ .... , ... u.l_ ,..- ....,.. .... _-__ "tIIo __ h_ .. "' ..... _-'-­------.......-... ""' .. -__ C....-. 
_ • .,.,_ ••• 0. '--_ ........... _-... .. T ••• ~ • ..,_I_ .. 

" 



Industrial Hearing Conservation 
H"""'a:~tiCltl p,agrams In 1n(M;!ry Ir. t)eo:(m. 

Ina mandatory, e:u>eCi.tlly In view' of retell! US. fede<al 
Ieg.slll.on. 

1M UftCeNl rNfJI •• te$Sove noise in industr01 "'.;,..,.... 
"*'1lI ". ,ry;re.»ed SlIi",lant'f ,n lhe last lew,-rs. 
P¥l 01 th'lconcern Siems from IN I.!t .. ~ l'eCCJII1'tiDn 
thai pollution 01 aO)llyl>' ;, dam.oiinllo Ind;.~1 wel­'.'\1, Mo.e ImJlOlUnl It Ille mountln, .... k!enf;e 1ft"t 1lJO· 
~ ... noose c.ausn IIQI only ...... "~8 darnl/P. Kce~· 
~TfId dIu'reI$, _ dec,NSed won.. etflc'oency M other 
_. pttysi%f!al end ~t dIma&e. weII_ 

O1lW1hcular concern to ll'lduslry .... the rose In hMf· 
inl-dafY\ai9 lawsuits (averaging SI500 to $2000 per 
settl<!,,*,' in some .r.,) ...,d the rel;en! 1«Ier&I t.w """n;,. perm;s,.;ble noise ~Js, 

n.. probletr! CCftIIm oIlhr .. d>S!inct Ilart,- lora to 
Ioc:IIle _ ~.-'III I" de!em\, ... !heir "",,,,,lucie. 
S<ICQ'Id to (let""",,.,. wtle!he< employee />ea,;n, .. a'· 
lected and to ..0.1 extent. and third 10 initIate noise­
redUCI.an meltSU/es 

An 111 .... ~ 01 lilt prtIbIf!m mus.l be taklln Into.,. 
count lor lItIY S'lCQISilul I>ei<,nl~.!oon ~n_ 
Such • ptl)IJaIT1 1I'I .... ably be(ptlS w,1/1 irwesl<ption to 

r 

I 
I 

detetmiM IIIe 8:<ten' 01 the praIllem and en<b ,Iter In· 
"""1"11"" 10 determ"'l1 tile e lfOC:I I.....e5S of the $OlUlign. 
SH1ce saciI phase 1n'lOlve lJa,hcullt InslrumentaHon lind 
"""asutomenllechrl;ques. wiw Mlection of «I1,Iipmen1 .. 
P1";tulafly imoortant. 

II I'lOl p&"Olledy ItIOu$ht out. M1"'~t sel«:tioo can 
rOlllI! In I very ~.pensive pro&f.m. You mlI~ l1li .... dupl~ 
c.lion. IItlie/entia nec:essailllnlGeVerll Inslruments III< 
_ job. POOl' relillbil(1)r. 0( Iost..........nl$ lllat Ir. ~ 
si,..t)I dilliCul1 0( hme consumirc to opera" 0( thai ,eo­
quo •• hoatIIY-trilined 0PeIlI10r5. AppiIrenIIy "KoItomoo;al'" 
eq .. pmer>t CI!I be comp!eleJyloettecti..., slmplyllecal.oM 
II won1 dO tile job. 

0... loiutlon \0 Ihe prQb1em Is the pack.ap approech 
l/'tOIo$<! by Gener.1 Radk> 10 ""ovide Iulty II1letrlled In­
~n."n."Ultio" 10('" "fleet, ... IonCI _ ........... ~. 

This appro;oc:h combil1O!5 INt IIlCpertise 01 Gener,l Radio 
In <lOiN me!l"'l."lmenli. lhe ~'PI'_ of Grasor..SUIdl« 
In eudklmetr.c lechnlqoos, tmd the ~,p ol lNt I,,· 
dust, ... , Acoustics Com>*1Y In audiomel"'; .... m'nalloo 
,00I'I'II. The result is • complete array 04 IIMritll-<Xlfl­
set ..... \>1111 equiPff*ll _ atl II'tItI'I _ source and .. ith .. 
sin&U1Io. sy$1"'" rt$pOnSIbil,ty. 

-

~ .......... 



• 

se Measurement 
Tho W.loh·Heale, impetu~ Ther~ ~ SI,II no ...,...1 

.... """'"' as 10 flkaCl1y _ .......:h noI$I!. what type 01 
~w. Qt...nat du'.I,Ot!S 01 8ltPQll.lfe to noise CCI'I5t.IUle 
1IIeIlih hazard, aut II~I de!inition of l..:ess,ve NIts.! 
hH been establ"hed ~nd ~Iy will be the lIC~ted 
IU!do for some lime to come 

The delinibon COma in the IOfrn of sal"t, regulatiOnS 
Issued b)' th .. U.S. ~'lmenl ot labor under the Wall!>­
Healey Pub!il; ConUacls Act. Early in 1969. Sec!>"" 50-
204, LO.....s lidded to \lIiI.,.;t, W,th thi, section. the lOCI 
1)I'0¥ided, fO' ItMI f,rst Ii ..... noise lim,1S beyond _h 
~uf":hK8S ~ «Impelled to take steJ)5 to proIeo;I 
!t>etr~' ,,-,na Althou&h \tMI Walsh-~~ k.l 
'I!Poec! on.,. to ma.'llJlaclUO'on SItIIIflI 10 It. I~.I p­
ernment eoodS ..,1<* \to penl 01 $10,000 or serviaII 
.... Iued In excess 01 S2SOO, more recent iegislaloon lias 
.. telld<!d the covetllae to ,II Industries I"""~ In Inter­
Itate commerce. 

ThiS later i'neII!oure. lhe OccU~II_1 SalelY and Mealtll 
Act (Pub'..: law 91·596 _ OSHA), alSO erK;/)oJflgeI In­
dust .. al plants to purctese ~lpment for _ measure. 
men! and mon~Of"'1 v.d lOt worl<ers" ptOleclion \llroup! 
l*oocIiC ~_I!r Iftll 01 ,tiel. "-Ing. OSHA 1110 
'ul/lOllles the e5lab1isrvr.nt 01 • "rae "'pn'lahon to 
"""n .. ' ... MId Mlorce 11M st.>ndllrds. 

I 

, , , , , , , , 

---
, , 

Umi,. -
" , ., 
." -

ft 'col....... The tcQl (um .... 'I1... noise _reo e>:" 
pressed ... l)eftenllli' CIt In. .JIootabIe romil. Is c" 

.. [".c,,, Co " J C, _ 100 6+ 4 +3 +2+1,~ +c.+a:,.+4C" 
where C. Is the total tIme 1M noOH ~V<l'1 is in band A. C, 
IS In. t01a1 ti me tile Il0l$0 I~ IS 1" band 8. etc. 

Thne lim.ts are based on tests which shQW 1N1. 10 
avoid ,...:reas,". IIwI nsk 01 ooiW-ill(lUoC«j hearin, loss, 
the d ... atoon of e._I must be .educed 50% lor etc;h 
5 dill"') i'lCfUM on ~_ Thoo..ow WwIIs _ apec;lIo«! 
.. d8tAl ~ A_.."ted Ie\oeIs loa"" been 1<U\d 10 
correlate "'" ""Ill ,-,,.. •. 

One 'Q1 10 make lIOiSoI ..-sut_1S 10 II>e OSHA 
Wier .. is br """,,01 of • 1563 or 156508 Sou<Id-te>1!t 
Meier. The 1!J63 ~ lh' .... wements of ANSI S1.4· 
1971 T)'l>I! 3 and 1M ISSS-B meets tile more slrongefli 
'lII<Iui,ernents fuf T~pe 2 IOlmd·level meI •• s. For Initial 
lUr'VI!)'S 10 detect DOltnl;,lIy l1narrloos ~reM or wher. 
I'IDi$e levels lI<e COOItan1. thl soond-levej IMte, ~ks 
""Y ~l BUI whefe the I'Oise ieo;elS vary. \hoi $OUnd-IP.el 
meier may be unlaloS1oo:.tory, He.e the operatCO' mU51 not 
CIf1iy measure more I""" _ noise Jewel ( .. itl'l the pn ... 
abilIty 01 5eYef&1 dil1efent tana<I SO!thl'l(lSl, r........c .. fw 
I, .... the durll!""" of 1lllCll1ewI.., tIvt the lotal ~ircI 
_ "POSUnl (C,l e.n be e.leulated. Thill ptOCed ...... 
coukI mean conl"'_ "-"UlomtnIS and recordinp 
over ., 8-hour period _. d'ttlClI~ and l'moHXInSUm,na 
t.tsk. prone to data.l'lInscnptlOn or eoieul.ll,cn ",'or,. 

... bette, "a, to IT\IIk. Iud. m ... s.urlll"T1enb I.automati. 
call~ - Slmpi, pUSM II bulton a t tIwt end of the cia)' for 
the ray its. That i$lhe poIlilcl.o(>hV berund General Rlldio·, 
193-4 and 1944 Hc;s.ul)CI5UfI Mcn,!O(s. TI"II 1934 
Hc;w-&IIosufe Monitot Is deSoaneci for use In life. 
wnw. ~ ........ _ .. e 10 be mIOde In "II. 
"""". meauremenlilor • W<lfket who rncwes IIbcut duro 
"'II: 11MI day lIfl to 1M mIde. the _able d05imel •. GR·, 
1944 H~. Monotor. should be 5elected. 

For impoc:.\ sound$ ~ cannoc be measu,ed 1081· 
Isfaelor ,'V .... ,tII II ~ti(nlll sound·lew! met ... the 
1556·9 Impoct-Ncise ~I\'ler GI<"I be operated from the 
"""POt ola CR sourod·ievel met .... or oc;ta>'e-b&rod a .... lyze< 
to musure noises producOld b)I POno;h PfU$8S. fDrginS 
hIIrnmefs, phi d,"'''. and simillr eQyipment. 



1565-6 I Sound-Level Meiers 
• (t-IO·'40 dB ,"nll" 

• _ I ANSI Md lEe .1 ..... 111 

• ... l18'l<I _.mIc ",1c.ophG.,.. 

• FETI .. d irI' '1I.lltcl-ci.cuH dHlvn c_me 
pe,lo"".""" wllh .. IIabllll., 

• eon .... I ... ' pochl P'09OrIIo"'-1Im11i Ind 1l1Jh, 

The Mil 01 ""'''_1ft 1ha 156~B Is. fuil-lledaed 
,t.a~'d -'M-~ meier --" <;OI1'<)Ifms W bo\tl .... 
',anal.r>d Intet"llHonal Sj.nda,<K. me<!ts ,II O'ile'ilI nee· 
e$SiI'Y lor \lie I>O!le pta.'liom oIlhe Occupa.llon;Il S.lrI~ 
and Health Act, er!d IncludoJs most 011,.. INlutes _II~ 
fourd III ~, ..... mora g,mber_. MIl more expetIsNe 
ionslrvmenlS. Yet !he 156~8 liIi i,. the PIIlrn 01 rc:u "-"" 
0"" O!l8f8les In _. environments /Of up 10 50 tlou~ 
on sell-cQnlair\etl ~!1tr,es. There •• e no line cords 10 
boItIer With or rrucrOPhone o;ord~ 10 trip <MIr, Ind ... 
~""',"" (:cmt" ..... loOn 01 controls PI'Im,ts one-hIncI 
_.Uon Ind rapod inte<pretation 01 the result Just 
!lim iIIId Iud 

The 156~8 Is the successor to the ] 5(;5.A, Jor,g PQI)U. 

la. lor ,"p;d measure~ls 01 plant. "Ittic and comm ... 
n,rynOOH 

The ·8 Y«sian ~ • tCUI ~ 10 tIIl<e oldvant.lp 0' 
IIIe e>:pei'~ gained .. ,th Its poedec;.IJO" and 01 ,'-
1aI~ Jdvances in ooml)Ol'le<1l ..-.d 1echniQue$ -- II 's 
..... 1Ie-r, Ml'II. hghler, and NSie1 10 uH. II offers 50'11. 
1000ge. IiI, on bane<in '''''I are readily Ivailable, In com­
mon " .. ,II lhe 1565·A. 1'" 1565-B II .ppmyed by lhe 
Bureau of M.nes fOt use In I\iISS)' COlli "''''lIS. 

I'wtfo ....... ao and •• tUtlJiI, buill';" The I565-B .­
a !'\Ged. ret I,)botatOt)'-<lual,ty. cer.mIc ~ thai 
can bI' dlecl<ed easily. wIwn ..eceswo,.,. by such .tan· 
clan.! talibf~h"" d""ic:H as lho'! GR 1562 SWncR_1 
c.ohbf~IOt. An ""'out ~ 's provided 10' use w,ln 1IUd. 
phones 01" fco;:."~ .• nd. loci< I, PfO'lIded SO the '11\8' 
~rd e.ft lor f,.ed in. ""lie pelS'!>"". The ,mlru ~nl 
.. housed ", .. !Oui\t1 p'HI,e Q$lI. taPl"fed al In. m 
phc"" end 10 fedu« II>e .HeelS 01 CHe d,Hrachon, dnd 
""!ell all ANSI fequ"e.....,l~ tOt a Type 2 len",.1 pUf 
_IOUM·~".el me!~ 

Tho 156] os Simi!« to the 1565-11 b\II ,s deSll"Id to 
'""' I"' ,." st""~1 '_~1l tOt ANSI T)'IIe 3 
survey ""'tefS. 0ttIH Ci,fler....:es Include .. ~ 
cal,b,.l,on ~1,ic:I"'" 10]000 Hz....:l the ;n,tl),I'ly \0 lor 
lICIaPled lOt use ""m .,llIation l,am.duc:er5, an •• tt .... 1 
m I;fO hotIe. Of mitt( p~ w,ndSC,eeos 

Sl'ECIFll;ATIQH5 
_lawI:~ur 140 .... 20~NIm' 
W ..... I"" A, B. -..I C. I!>M·B ....,1",,,,. 10 ANSJ 51.4,t971 
r,pe 2 ..... I[C 123.1961 l!i63 ~""Io<m. 10 ANSI 51 • t 91 1 
Type 1. 
__ R~ '.,_'" .. ,Ill t~ _ $!row","""," 
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eo_.1lc>ft '.,,,", 15lo1 $o:!urd~' Cott!>ro! .. ) !!0;6 B ..., be -=-.. ~ ,, __ <>I 125. 2!1O. 500. loco. _ 2000 Ii" 
1>1 1000 Ii. on" kit I W 
£" ..... n_" T(MrERATUII~ -1010 -!IO'C _of I.,., 40 
Ia "60'C II~. ""~ H11Ot .... ,.'01(1 • .., FOt 15659, <;0. 

e'!OC_l '" _1,"t)'· -O.02<t9'·C at 6 dB bO'Ooo l<At~ 
__ ...... HUt.lIOtTY. 9O'Iio RH IoIAGNET!C finO I· 
~ 180 Arml 50- (It 150Hz r .. ", '*'_ - 45 dB C 
..... N'" .... 0(:.0, ..... ...,...,. .... h!r II Of-.n1.., 10 ............. ~ 
.. ".,,~ It> r .. ", 
s..pptt.,r, r;:.,'y,nl pou< n, ""n"''" _ PU~ '0 ",..." '" 
""1 .... 1, .'_" ..... rOt c."Dr.t"", "Jtlft1. 1>01, .. _ 
_ ...... : r", 150>$ 8 ""'f, ....... ..- .. ,It'> \:;60-P96ld ..... 
1560·P!02 VlBRATI()N "'C~UP. 1!IIiOP73 or P738 UTE/< 
SIO" CABI.£ lOt ,IIMO'_ mIo;'Op"GOII CIIIIIfIICI_ 
-. T .... 9'1 b.l'I .. _ ts...._ 2U6 '" """",I .... ><d. 
0<0."'" !>Q.h 011",<>1_ 

_ft!uJ: SI1.e1ded platJic..... OOMCNS'OJo;5 '''''"<Ill 
151»9,3630:6.5".09 ... !9bI650Sl """I: 1!I6l. 163. 
!> 31"2 09 .. 19?1l7.Sl """1, W£,c..tT I .. to.5 "-l ..... 
3tbU."-l~ ---._----­,..----w.. ..., ...... _ ... , ..... _.-. ...... _---' .... _---... _. _.1>--. .......... 1 

'­, ..... "" 
,-, .. , .... "'" 

• 



• 
• .... UUt .. -'-"lrl<aI .... d .., ..... Uul""~ .,..kt 
• ._It."slttlt p .. k and ~ .... age nlue. 
• 50-I' .tl ... tl .... ,. ......... 

Th .. devi<;e evalUilIQ the dIa'Kle,lsla of ImpKl· lype 
S(U>dJ and electlal noisfI Impu_. whiI;h umoI be 
salo$l/lClQfily "","",1"«1 Willi C<lfI'<efIbonlt noise-meters 

ImP'CI noion Include ,_ ~oduceI:I by ~ 
P'I!Ue'$, lergina ~mme'$. lire IIla,nu, pile drfn,I, ollice 
machlt1ery. and sirruta. equipment From th e IlandPOinl 
of hearin.g df,,,..,Bt!, _ 01 theSe sounds COftSI,lUIe • 
_ioui pt(Jb1em IOf lrd.Istry. n.e, _ MIwfIO beM 
..-....bIe only by complicated rne!I'oOdI .... pIoyioa 
CSC;111oK~,". 

The two clIa".etemlics of !rnPOCl IIOIirIds INt seem 
most 1'8nl"",,1 It. the pea. Imphh.ode and 1M dll'alion. 
or ~ li __ This .,..I)"Zer..-sINes the: • poII._. lhe mHImum Irtet reeclled by the_ 

• "quas'_"''''''' I COI'Ihnl.OXlSly il\diaol' n& measure oIlht! 
h,gn leo<1!ls reached lUSt 1>101""1 the lime oIlndicaliQn 

• lim •.••• rae •. • meaSUre ()1 the ._aRe leoel QYef • 
Ilf«Iete,m....:l pll'Hld 01 lime. which, when .ub1'J<;led 
from I)Nk level. is • ~. 01 the dllraloon 01 the ,-
For !tine applH;.ll.ion5, !he l"'I)IICt-Noise ANly1er Op. 

era'", lrom!he OUIPlll' 01. GR 1551 01 \565-8 Sour\d. 
le\<el Mew, a 1933 I'rec,SIOO Sound-level Meter 
_ Ana/yllll. or. ~ recordt!r. II rneasurw scund 0< 

• ibl,loon InIp;>C'S. ~per.o:h". III)On tile II_UC'I' 
EIect.1u1 _ ....... In I WI •• o;omml,li'\icalion o;:i'f;Ull 

can be measured w<th ths inst.ument ... """ 01 the tests 
10 dete.m lne the adeQuacy 01 the cl.cu,1 lor 1,.nsmIUinH 
data pUlses , In such meas<Jremtn!S, many ~ fni)' be 
mNSUred in .. ~Il, ..... "nd. iltotrNdlIlUl<. the ~ 
siiM' must be otr_ t../ore \he roe>! ptI~ OOX""', To 
taCil,ta" tlUs. R_ puohbu!lon no 11f'IIY'ded. whic.n Qn 

"Iso be opm3le:1 b, ... ord'lIo1ry c:. ........ cable telCllStl. 

C"eu,1 A battery-ope'Bted, deBener~1iV1l. t •• n"Slor 
.mll-l" .... Simut~ dro .... Ihr .. .0; ooI'melotr 0;:". 

C",Is. ...rtoch tomp'IM ra:1,\oers, "orate ~IOB. ,nd 
.. <II: e\KltO.uo;: ",,'Imeler, TIlflItIecI.al 51ora1fl1yst£m 
(. I:aPlCJtor chi<&ed bJ' •• ee"' .... ) m;P.e$ "PQUlb'" 10 

nalyzer 

, ... , ..... -, ",,;,. .... ,,, ... -_ .. -,,~,..: ........ ,-_ ...... -.... . 

meftU'e three clwacleristD 
q ..... ·peak. and tim<HIve'8ie· 
the lumol a sw.lch, 
$I'!:ClflCA' 101'1$ 

:J. ... , . ; / -.. ,/".\ 

01 en impUlM ,pe;oI<, 
.... '111 a lin,~ fT1fI1er, 8t 

"""'" ....., WIll .... born 1 to 10 V to< _ ............ I"""" 
I>tItow 1 v rf<Iuot!tll ,..,. '" ......... 
Input Imped.M<O: &'1_ 2'-1:100_ 100.oooQ, CIopono';n8 
0<1 I .... Mltll1~ 011110 l_ eon!,ot 
~'"_ III • ..,., 5 HZ to 20 kH. '--,_: ...... ut_ In dII''''''' -10 to . 10. AI 
.. ...-tor ..... I<n ,,.,,_ '¥eO bJ IOd8 
,.-" 1II_cc: III •• I,,,. n. _ m.. 5O.s tor ... ,,"'" Wlll'O;n 
I d8 .. peal< •• "" (I", ,~,- w' .... 1 Stor"ll Ii"" al 
"",mal """" lemPII,alu,. kA .. u te. INn 10. IO!' .. I<lB 
c/'IlInp In .... 
O .... I·ho. III • ...., 1II,.e , ..... ot 10M IIIan 110 .... ""<I dee:a)' 
I,,,. '" 600 ~ 120 "" lor nlChr ... c ..... n 
nm..£_ tt.-odl"" a...ao I,,,,, '" teCt,I'" total,1 .. lee"'" 
I)y "_·l>OO>hO<l ''',Ieh, nn"'ll II ...... O,OOl, 0005, 0.01, 
002.0.05,0. 1, _ 0 2. lor \110 ,.""tInaI~;lance h"" 
e_l. 51"'. !,me 1\ nom.II ,oom tem;>erow, ........ ter 
_ I min !O!'. !.08 tI'Ian&ot IfI .01 ... 

~ , .. "'......., Coru ""Ift ~ Il104'' """_ 
"-*'", ~ __ ............. 1)0_. Of "' ... colobr_ 
"'Il" T"" 10 "''''''1 .,pul 10< 1556 ' 

8.o""rIh: One l~ V $O,"·D IWI";a~1 o;ellaod on. 4~ V bo"OfY 
IBu'l""S )(l(J() Ot equl.~Ien1! ... "'PI>>ed r1po~ bAtt"')' 
/It .. to. 100 ft. .. ..-.-.t~ ..... c-. ~" ... !"'" .... ,_ e .... __ 
plod CoIoinet<"!Ie"'_~tyto_'" I~~I_ 
........ M~ter D".t(NSIONS h.''''~I ' 7. ~<6 !><, ~ IfI. {\90>; 
165.11' tnml. W(IGHT, 4 5 ItO 12 1 k.> net. 12 Ib 15 ~ I\it! 
""lII>n," 

-~­,_._--. 
...... '0' ' •• hI •• n._ 
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1934 Noise-Exposure Monitor 
, Now 8!"ca , 

CatalOil U 

• IUIe.m.nully and "cuta.e', ........ ' .. 
Il0l" upo ..... (love./ lifM) 

• conlo",,' to OSHA. .\HSI, and lEe • .qui ........ t. 

• el ... ell",,_,. oi",ple eonltol 

• compllel. flllab .. , .......... p.ooI 

• O\O lpu" '0' .......... Ue pe .......... , • .coutl 

NOI .. _. maUe, 01 IIullh a..a 110. low E"'." 
"~';\I I\,os \onll be"" .. c< ,cern 01 ""yo< am. ~ub, 
~""lIh O'Il'I~'l~l; ~, ,I'd _pIoyReO IH'Id 1"'010)'0'$ ~ I ,'~ 

~"""I·,.co"c"",oflh41l.ownwcll. lhtl1970Qr ' 
"", ....... ' s.,rCl~ .,n<j H&J'th Act ' Spe<: ,hl'S ""',,""'"' 0' 
~f'" lu ""'.., be yond wt\ich ,I i$ _f~ITy tlM'''II',jli!<! 
111.11 • ~'s '-'Ih ItNI "",':,ency wile< Mo;'eu'~ 
..,..nt~ 01 _" PpoSUN _ .. II'le d"'~H'" 01 e·~"r~ 
,n .odr;t !,"" to , ... ..,.,-.d _els PI1CCJUOt~f4Id and _ be 
<l,tt,;,,'s til Ino """ - If~<4Iht ... ,'" , ... ggm/,leM' 
1''- f'ItIGI' .. ...., hr ~ -" clltulaliona. 

SIm,~ htcI ........ ' ..... "11 - ." ....... he ...... MI, ........ 
Tile ~ "3. "'-'tel ,,(,1M ""P" ...... on KCOO&1q '".ttl 
.coIouble OSH'" "N'SI. /N'Id lEe fO'QU.,e<r*>h!.nd_ 
I<) .. ,!h IUd> "mpIIo;"Y 11\0>1 only .I'~ and an abIl'r~ 10 
rNd _ 'eQ""ed. IM,,>I(I 01 a """nIl ___ t ........ 
cor"", . .,11 _ ~k:uI.I<" to lNi«I rneasu,,,,,,,,,,I. you 
,leO O'Ily tl\<! 193~ Simply pi .. I! In a!><l!).ltlo. Dutton 

PLANT.NorSE MEASUREMI!NT 

to Hied the I>ou\'S of Iesl !.me (8 ct>ooCH "8 ....,.n .. tJje, 
f,om 8 IIOur"5o to 17 _"I You c.n I~ &0 about )'OUf 

"'INI routl~, rell.rn ~!18 11M! 1934 ,.. IlI'IomIhCally 

"""I>!"l""ltlI! ~"I and .NII In. ""'_ ""ecIl1 
e_,e fremO I099O'!li"""" 100'II.1J the "' .. ,m .... 

.-pIIV-
~ 1934 accepts noose Inlotn'\l1,on f.em • miCro­

pIKIne or 0<IIIf'd.-' _. umpIM 1M 'n'orm~loDn 

/lp(>I'OIC,,,,,.llel-/ rwoc" a sec.....:!, c.nlel!Dl"'6 and .... ~;lIhts ,\ 
«OJfd,~gto ~\sound '-I. and !I'~ percent o! ~ 
~'pOSu'~ or perc('fl! 01 1",,1 I;m~ U selectod bV panel 
pU.~b"lIon< Tho!.:Iata .,~ ,,~ """'11IbIe as el<'Clf ical 
,,~n , .11 Ih~ ' .... , pa"~1 tor uN by rllW,de". p"nlo .... 
uK! ~'h"r .,..,1, I ,",I""~ I 'lr",",,~IIII''''' 

SI'(ClflCATIONS _levet r.pos"",: ~"''''I'I''''I'I ~ e'_ or 
i't' c"",," ,,, OSH ... ~;r_"'" ,.,.."., 'II no. 

,~, 

", " - ,- ' .. , ,-
.'" -- .- ""', ... , .... . .......... 
•• • • • or ", • 
U " • .'''.''0 .. 
... ,00 • . :""". .~ 

W'oer'! It. 11,0;1, _ c,_" ~ <II _ 01""'" 
roo'''''''' <II ....... ........... 01 (I,,*-,' _ , .... , cortbno<! 
.HKI OS <OtOSode<IIC1 1M ___ , "" """ I .. , .. " f'I""O' 
or tho "'U......-.l oS I"" """ 011 .... , ........... ,.,"',,_ Ie IT. 

Coil,' <-c.n.1 lOO, ....... C.Ind_t,..lOtall, ... 
01 . ' poou '. a, /I $1*""'" <'(II" "',AI.-.I T.IIKI.calO1 """ t"~ 



I .... at __ ",.".utNtIat I'lOl _ (!he '-"1CIIie< 100 
_rtl II-. -... to. 1)OtCen! _ ~ • __ "K' 

tootIl "!his Iftdlt:~od .-.-. __ ' 100, ~ "" """""" 
e, ,,,,,,,,,, 1I/'IOU0l "" ,om.'~~nwI 10 ~. C""" 1M lom,1 " I"" 
M .... IIJ';n. ~,,:.,," "-1 AN~ S.bnd ... 1 SI 4·1911 Type 2 00<1 
It .. Po.obIicIrtOn.IZll96 l _ I" 1%5 roo A~,._ 
III~C ' .. :"",,\5.. n.. ",." '" "I38A" ,01 ... 10 I ... ~I'IC­
_ ............ T",,", I pus/'Ibul_·.Ie,'cd t,,,.., "" 60 Hz 
1 ..... 01 8.":B, 8~, 8 15. ,. 16, U'5. _ U hOu, .. _ P ... .., 
~.h"./U"" inl_h ........,,,,"_1 _ ~ "" oil.,.,.. 
" 10 .... "'" _ r._ M .... U'."*'1 .t0l" otod , .. "rta 
....... 0fiId r", d •• pl"" ....... '!ro l'm ,! ,~ ... "". 9'JiO'4 oo ..... 
~ r ... "'_, """' .... t .... ~ by---... 
1MttIoP' DIGITAl 1 "'Ch-;t>!rnoIfy.-. _I 1\.Dn"""" 

'" "" .. u-.'" on~ or ... 01 ~,~ __ _ 
....... t to ..... as ... Ie'-tod by ",,-.tt"" lJoI,tPS IftOic'.-. teo! 
tompl<-t_. 11 5 d a ~ ~"~11<1 _ 140 dB puI< (~~I" ""'t 
" ,'~ ...... 'QP/"o'ItI ... ",,1) . ",MdIt<1 
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" 0 ,SImI 

•.. coni Is is of Monitor and Indicator as tallows 

• ..... 11, 1Ih1.I.pOC~'" .... 

I I'ghl wllg"" 71'> oz 

• 1Mtpef.~ 
• buiU·," mlk. 

• .ni 

• conlo ...... 10 .ppheobtl porUon. 014""SI SU·'.ll , 
Typtl2 S .... nd·Lev.' MI,e .... 

• 1o"llb,Uerrml-:MIO""" .. 

......... rlnc In .. KCwma'"IH ..... 11.po6II1"1 n.. .. 
Q",re...."l$ 01 the OcCU(I;Itoona) s..1<11 ."" ~Ih Act 'or 
"--""8 ~"'P'- noIw e.P05~" .r. I'!OI Ilwavs ~ 
b)I $"'II~ MNSu'eme!l1l 01 noise le>els '" vatklus WOO'k 
Ire.. Many _Ie tend to n'lOVe.1XluI da',ng the" wnf~_ 
00y and _ le ... ..u. VI"" hom " .. 10 're/iI. c:ene..., 
R;taIio 011111'$ yOIJ on .mt"""tnt ll\,!o! measo.res. tP>e ,""". 
vid .... r' rOM VPOlU<I. ~'eci$dy Trw \944 N<:><se-Ex 
POSur. Moo,tor. 8 small. h&hlwe.ghl Instrument 0 ..... 
oune .. ), is worn by the WO<~'" and m()\Ifl WIlli II,,,, dur­
i"B the "'I~e worI<aay 

1'oY>_ lire sq'" g-V ~!le<y. ,IllS """,.tot de!""IS 
nc:Uoe .. ,111;1$ bu,IHn m,e:rOP/>llne,"~ ,I and •• a:o.ml>­
lItes. It>e tolal norse ~,(l(I6U, .. lor I~ """'day. baed on 

_ PLANT·NOISE M('ASU'U!;M£NT 

Now 

OSHA ''''e"". upOIU/e to _ .. on acO!U of II" dElA 
luIKld"l~ ~ tne I~ is otOl'ed I>(tIW! 1944 AI1IIe 
en,! 01 tne",.,. •• e.ooouI 011 .. _,M. ~1.umenl pt_ 

""" *'I~ tM accumur"ted da~ 
The man;lor "edorms rt. mUSU'_IS *'I~ • .;,so. 

IUIClIy no ~ffort an 1M part 01 lhe emlll~ Of 8<1W11 1m· 
POf"' ....... 1:1 1011>1 _'aIU and " ... 11 iJj.~ pe<m,! It I" be 
worn ..... tII no ",,"',ane:. to "~*0I"I0.. The mo::r<lfJhone is 
built ... so l'-e .,. no~ '''''et Of _~Ie mM;rQ-
phcneI to Sfl311. 1)1_ or possobI1 too' In """""IIi equip­
ment. T "",per-I>fDtlI OIleflIti"" ., ..uured. siliCe the'll ,,~ 
no (/ill>""1i or COfII,r>b an the .. "it A CCIt1cuted "" ... ff 
$""1,,, Is ac!iv~led bV • "i<I. normally conl'oIled by tile 
$uper.;wr of IIIe noose mQS.!J''''''''''' pr.,..".,.. The "i<I 
.1$0 __ to kx.~ I"" !>;til.".,. in pIooce .• si<1IItI9-V ~­
'''1'~1 IiOsts 101 .bc>uI 7 """"', of "".11 use. 



1944 Noise-Exposure Indicator 

• onl~ one 'lOqui." '0' .n, numW. 0' mon'Io •• 
o bullt·In ooun ..... ..-I ~11b .. lo. dleck. compIet • 

• ,., .... Inch.d'" mlc.~ 

o ._10199% 

o ... dout.yall.bl. on', 10 .uthO .... " ",'lOn. 

o IIIIlIKlronic . Includl"ll bright Ilght ..... lttin9· 
d ..... dlsplJ)' - .... fnOO'ing PI'" 

o bin • ., o", .. I..s 

Oi. plallne ",cumulaled ........... po. u •• ,""I. ReIne ... 
'''I Irill ""ormal. Itlo:lC!Cled Jnd 51<>red III ltoe 1944 
Nc:~"·ElrPOSU'e "'0: 101) ;s lCCOn'CIIished .... ,111 _, I'Otl 
,,'" , .... 1944 NG"~·r.oow'" _"0<. A' Ule end 01 ttwe 
"""kd;ty. s,rn~l, pi", lhe poc;I<H-I"ed "'o.",,)f .nlO 1M 
Indl~~lor. press, buU"". and 1001< ~llhe 1,~~I·em"M&· 
doocMl .NOouI The nl.lf7"lber dlsp/avO<! lIIere .erwe->IS 

Sr£ClflC"lIONS 

1M.( HO'S(-£II~UR{ MONITOR See .... 1:\1""""_e 
Nolte Eo_. T1me: "',""'''''' pe<rn..- u""""" I"'" O! 
100"\. '" acc.c«l." ,0 .,1' OUupAl ...... :s..ld, I<I'l .... _. 4<, IIV' !..ow 9'·5. ,- i$ ac~ tor till <>I. 

or. ~ot_ 

-, 
... " ....... __ ........ R 

',-,,>Id.,. 
• , , .. 
• 3 

So<N ...... 1 Is ,nl .. I>OIIIO<I tIio'_ "" _ po""'. t .... 
.,.....-_ 01' <:otI "'-J)lt l\efC-N 90 da~ STOIiMOE tIatI 
_"..,. Ie I .......... _ time r--""'lIIIlIOd. '" "'" 

• 01._ .. , .. lacl .,. *,,<L' .. , .... 115011" 
-M '" ... ~ ..... c.. .. """"'" by 
,~" " ~ - .. t <1M!! .. ","!II lor _f .1. 01 
ballo>fy' 'Y • no$OIIQ _ by ~Iion oil "11"'" 
"1' . ~., ·"Of 

!iaund,L ...... R.np' WI<> ::5dO"",a2<' ,Nlm'I 
w • • ...., .. ".. ''';.I .. I~ ~N'~ -..." 51 • 1911 
T,c ~I{( ;'" 123,I!lliI. 
A<:cuo-oqo 'll~"!' ~Hl."12l·(; '"O~d9,c·_Ih<'I~ 
.......... .-;.... : ;', I, !>O C 114 10 172 fl. _ 1 dli lI"V,1I 
lTV • 0.4 dB 01 I ~Hl )<"'" 90 III 115 ~a ...... ,h 'rl" •• -,- ~ "' 
t ... II ~8'" 1e\1o' 51 ~NOI.SIOS S&I.r~ ~I l!lOIiCo!>' 
t,_ of ""$I 51 '·I'illl to< Trill 2 __ ,." '" 
o'-""~. _"'I ..... ~..." _, .. 'at_ O£TECTOR' It .. ·_, ..... ., ,,',," ......... -- ,_ 
.. _ ,..11> "'~$1 SI4 1'.111. ,[e f'I..~lc.>I,,,,, In 
1961 ..., II. O<c"llpot"""" Salol'I .... H •• rt" -"<t_ Con' 
"«lor CoOpml. t1 ... I"U OCII. ! 11 ~ ~8AJ ,,,o..w I"... I ~ .'9 
MiC'op/>otIr. Cooamlt I,,,., 
EnoIo-... _ TEJoIPERAIUR( _1010" !i(j·C 114 '" 122-FI 
._'" 'Co .0 ... · 6O'e """ ___ ,,_ 
11.;""OIfV Up '0 iO'Ito RH .. 4O't. 

1M .cCumlll<ltecl pe'terl'~Se al ""'SO exPOSU.e a ..... ~er 
tin e.peuenced I~ being Ihe maximum pe<mis' 
Soblll ,n acc:ordlf"C" ""'" OSHA. A lamp on Ike tr.di<:alor 
1i,1I!!. if> .hot ~""t IMI II ~ deA has ~ .~ at 
..., 'orne d",in,!1'Ie """,.lorM Pt<'iod_ 

lhe 1944 rdoat", un'! allO ",,,,,des ~(,eal,br.­
"on ver,I""""" all ..... 11 as ~ Check oIl1aUery CQndII''''' 
P~!Jltna twa buliOllS 'ese!S the memory '" lhe Monitor to 
le'O ,pdy 10' IIIe ""'1 dafl UN 

""_, ~ 9-Y !)a!Iery !Bu,,", 2U6 Of ""Yov,dcnl) k1PplO!d. 
17< ,,,<k>SIIbouIJOOhgoeUI_ 
",_.c.~ _ rnPIat.- DIMENSIONS , ..... ".Il, 
2~.~'1>0.9 56dN<2l ..... !. wUGt« 75.,. I02110fl 
.... 2 II> (! III "'*'--

,,.... NO'!>l-a~UII[ INOK;ATOR 

_ cI _ RInd In l'jU _"" Non.sntrucl .... 
UPIo;; JRE U.U I \0 _ ... 01 ..... to;:: ............. ;II'''&-
~ ..... 1hJ>,." In I !PePS, ~ 'Of ..,,, 1<QIm.- ... 
___ ' ... Ihis......,.,' 115 ~a~ UCUOED, ~ te"1 .r-. .1 
1l~ dB ~1'I ...... tNl _nd _I w .. ft""",,<Ied d"f;~ \tie 
--..oftilc<e<I _ 'io(\IIy, 

c.Iobr._, A 1O-JI'd ...... c.ot\bfaIor [~.,., 01 ,.,.ItocI, 
_, 1"....., •• I.H.I _ "" a ""''''' 01 ~S ... _ 
__ 10 ...- a 'ow,: ~~ ace.....,' .. ..., 01 5r .. 
BAfT£II" C~ .... ......" " OAOO_ lor cfIK." balterill 
, I' • 101" 'or ..... ,''''"*,,, uM •. 

£nWonm ... l, IlMPER~ruR[' 10 to '50'C!l~ 10 III FJ 
4010 '60 c .. ",~ .. ,mf>.l!l"fIU_ IfIJ 

"''' rv • ,I<>9O"-IIHOI«1'C 
........,,. ~ I S-Y -C- _ aoll!>lllld. Pf<N ot. 10 h ~ 
. ,y \ \ ..51 I II<IttI:tI'I .1<1 _ NORM .... SoERYICE un "",,,, 
Mo<Iuonk:al, O'M~~SIONS 1".""11 1l.7.3.2.1 ['1!hl86.!>1 

I'IEIGIil 1 9 II> 1811&1 "'1, (, ill (2.B kIl "PI'''' 
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Sound-Level Measurement Sets 
• m, .. u.' nolM ,..,.,1. 
• .,.1111" '1 "on ,,,- 'f'OI" 

eon .... left, COtIIbo .... 1ion 11'1e GR 00lIr>C:I-..... meaw .. 
men' WI is I ptacll ~1 buy IQ!" tl\tt pen.on who nHds to 
mal<e !<IUnd·le,el meuu'<!meOls and ....,nl, \0 make kl. 
"""" j)lfiodOC roul"'" QliDr.tions. TIll" _sians 01 It 
<01 6I'.oOf .. ed. N.'~ cOtlI";""',, _ ........ -,e',0(1 
• sounct-_ cahbtblOf n. 1)."IOfln""". dwac:lfIfi,l .. 
01 NC1I ....si0t'1 ,,'e cI~"'m;ned b~ ''''' lndi • .,;",,1 i ,u..,. 
~III" ,,.,,, ... 1. ... I"U"""" 

Tho! 1565·8 Sou<1d.J.evel ~',Ie< ...ets ANSI T)'1)8 2 
~~ ... ,:t"<k 11M 1563 s.;u,a·l_ l.Ie:et .... ·,'.II'Ie· . 
su,_, Type 3 ~ftlS 

T1'4 l~-'" Sound·l~1 c.l1b<~w ",,,,,,tin ~ ',er.,. 
ef8s .• ""bl;", ~cu 10 'es, I'equllf'cy 'OI$ponso ... well a1 
to cal~r~le al It <'o"CIard "' .... The 1561 Sound"'",-, 
Cohbra,,,, 1_ a' 1000 Hz. lot ... ',br~"'" of ..... ""'Y 

Bo!f, IrmLlT'enlt in ..act> ... , ." Iwlt"'r ..... too Ie 
I)fQlrlOe "1'1, poll"'" Il0<l<><1._ ..-or_to .and 
ealOb'aMn In It con,e~,enl, U$"Y came(! pac .... ge. TM! 
"'"'y'''g Col$<> "- 11>01 ot<I<led ~"'n!"" of .... ~.nH b<!lh 
lII\t,umenl$ 10IIf'I'W in • "",Ie~. I he <;a"bro'''' 
~ wllfore .-lily _.~ lor _11>e'lp;ll cal,b!"al,on 

I ___ level, eler. 

-
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SP£ClnC ... TlOHS 
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M~16t. 15&1 ~odL'~ Co, •• ' ....... t) ..... .,... boll~"." 
""'_ ... I... ..:I" I ~I"'" p/IOtIt PIuI_ 

~ 

1!I65-1It02 S ....... H_ N_...- s.t: 1_ B _ 
!.ow ",.1 ... 1%2· ... :;. .. ",.:Il.... . "'_. w"""'11 .... 
110>11.,,", sc.-.wd",., lor ca" _ ad, .... ",In _j,,.. '""""" 
~ '""'- <'","···'U '0 n,H., • '., ~"t" .. _ 
1 !I6S.99Ol _.j. .... N_ s.t: '~B Soo.rId 
Lo.· M.'· 15.io7 .................. "'-"'. ""Y'<W~._ 
It '·"Ir_I."-~"_od.,.c.", _ .... ~ 
, "c ". ~t> 10 _I ..... ~ '''''IOU 
"' .. ~.""'., , ...... " D,f,ll"S'ONS ,,,,",J) II ~~..t 2~,la 

·. 106.2!>4, IN WEIGW 4.~ Ito '2'- 1<&1 '* 12 II> 
(6... .. 
f.. ... ,,*,,11 '10 ....... 1et 101 .. it'd .. _ dKc • ..,..,"" 

, 1'0 _" '" 1 _ MIL 
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Hearing Testing 

n.. COl' of iln~ ~rini tonse"""tkln protr*m Is, of 
eoUrSfI. the PfOCectkln 01 em~~ Ilearil\j II lallows, 
t/IeII.!lY1 till -..o:c_ of the program can be """,;Ior.<! 
clinldfy II)' ~ted ~ of emiHoyw hNrln&. 
II !tie prCI&I .... is "",(,pS'IUI, ",tpio)'l!1 NII,inK Is no! 
IrnpIolfed. III'IOise haurds do wist. !he onset of hNrlnj 
losses CIOn be delOlCtIII:I bflf<lr. they beC«no!I _Ious, and 
1M offend,nll 1\&l"",dS can be ellmlNted. Documentation 
of ne'I'MIfTlpioyeol heari", leab o;an _ to ~t 
elMns lor heM'na _ KiUlI'y Incurred prior to em-
111"1, .... ". Sjmtl.lrly. _'-'*", Ileari"g tests .,. 
advoSable to eva'wl .. an etI'(IIoyee's hNr .... prior to r. 
IocaIIotl in I POtentially lI .... noose &rei. 

111. tool lor h_ina ~iu'e".,.,.,ts Is the audiometer. 
In inS!nrmenl !hat rMIISIJ,es an indfotodu&'" hearing 
threshold ... h ..... :tIOfl of l,tIQUeIIC)'. Thf. broad cat. 
goOes of 8Udiomelen .... ''''Ieb!e. I. NlOMOtIflIItl.ldi-
_en 10 1It1e<:t ""'''ell .... IJ'RIIN ne..... '-<in,_ 
or do!,ect 2. DiIognostIC lud_e.s lor profess,<:noi 
audiolol'sts 10 di;lgnose hea.in.'oues lind IQ determine 
thl \)I"" 01 Carted'WI .etian nec;essory. J. RHellrch 
ltUdiame1an lor use by medial specialist. IUCI1 ItS .udI· 
oIogoslS and OI:~ 10 «W\dlll:l r.sIc: 'eMllfdl Into thI 
'-'on& lTIICIarIism and III dewIop .- techniques lor 
cunna lPt08Ch IIIId "-inl derec~ Irquities.-bDul .. 
_'Ch .... d~1C .~er$ I.hauId 1M d"ecled to 
G<aoon-Stadi« 

1M type o1aook>met ... USUiIlly prel ... ed In. 1Iea.lns 
CO .... oI!I'whon p<OKr"m II till monitorina ludiometet. 
Ap.in. ItS ",,1/1 naisl I 11111'_ im~tI, \hera 
..... f>ooQ ~o;: chai<:es 01 Ihe Ij'lIiJ 01 moniu,r'" .ud .. 
omeIen ••• ,laDle _ aUl<>'T1OhC and manual. \he eco­
nomiCS of the ChOiai dtir>eroo:J t&lael1 011 the !'I'IQ.Mud" 01 
~ .... 

Tho (;·S 1703 RflCordin& AucilometH " an 8\11(11f1,1tlc 
.l.Idiometer that III, -' !he ~t 01 mcl6I au. 
thOril;e. II _I ....... !he nee" 1 ~ r~ 
idl)'. po'cduces ~iatIIY repeatable rftUItS. owxt dots not 
raQUi.e _ MI~nhon b)i \he OPIfat ... -the ..... 
pIO)'eIi lesllhimself a!l ... (111)'. ""nimum of Pfeli", .... ry 
InstrucliOnS. BICIUH the IrlSltUment p<oduces an audio­
",am automatocally Mng !he tal, lIS valld,tJ' ~ less 
1i1"I)' to be u.:..U""ied lhan tkot of ... lWCIiowam plotted 
m/IrIUjIlly .ltet the lonI is completed, '" l~ "'""- w"~ 

1TIIf\..eJ aud'oomeIer5 
the .1II1 ..... bo le UIOIII ... tloon..- ~ ~ hnpotlml 
~t 01 ImpiO)'tH>e.lrl"ll ..-...«roents. Quiet Is 
!'M!C~ry beCause IloICkgroond rooIM can serkMl1lnftu. 
ene. Ilia. emp!oyMo', r .. _ .nd, the"" .... , the test 
......t1'5o. In VIIf)I ..... ~ a sufI,!:..,I.,. ctu!el "flill of lne 
plant or otIieo! e.tn be lourIII in wild! IIIl*form the t .. ts. 
In mosl cases, ho" •• eo. Ioi.ido....,. are ~ent and 
a Special IiCOUIhe.tltt \rUled ,oom must be buill Of 

-"""" S,nce lhe IIO<M te"t'ts In5ldoo lne room must be beloW 
IfIIIlh,esh<:oId 01 ,*,r"'l. CiJr"tul ~I," n eanaifUClion 
lechr"ctl.0e5 .. e nec"$I")1 to 1ICho_ the _ry _ .. 
...wo;tiDn effie,lnCoe$. Walls and <001 IIhouId be IWO 10 
IOU' Inches tnod!. COI'IStructed 01 mMenal w.lt. I high 
dei''''' of a<:OUShC ~ploon and sheIIthed In 1heeI 
iIletil SIIflncoIn mull be employed on "t'ntiTator Inlell 
and OUllets, and Ills lIdo,sable 10 1IIv. !he enli" Slruc· 
tUl" _ted en Nslomet vibrllien l5oI;I{Of$. In Iddl· 
he .... IOf ~ lest lIISl.iIIS. such anclosur. IIhouId 
meet 11M! _ic:otII awIicab1e stardatds roucJ,,,, .-.sTY 
E9Q.61hnctANSlZ2419.1951.S3.1·I960andSII960. 
GR offers ,Ls 1939 Aud,omelliC Exlimil'l8l,on Room Inc! 
193B Sound $MIter, both of which metitlnese '\lIoW,dI. 

HEMUNG n:.snl+O 1 



1938 and 1939 
Quiet Rooms 

• 

• hIgh .1t.n~,'lon. 10. "oily ..... 

• loomyl,,'''Io, 
.. H .... r .p1IoM _ ..... Ie ... .... 11 

OR IllI 

• mode •• ,. flue .. ".1I011 

• • 

• lilllh'O<Igh. 30-1 ... _wey 

-

• economlully priced, with """11 . .. 

HEARING T£STING 

E ..... I .. ' si .. "u For ""lid .udoomel.oe leIIS. II is 
_ , ,,,I m.t bocIcgroufld no;se be kepI 10 an absolute 
minimum and \tie best W(T110 Kh_ tI'UI is by nl61IllS 
01 an .... diomelnc booth . .\monll"- beSt _,~. are 
,"'-" ........ I.IIactured by ItIe 1"" .... ' ''.1 AcCIu5tlCS Company 
lor Gerle<allbd>o. 

The booths desCt;t)e(l lief • ..- 'P!>IabM asH'" .e­
Quit~b. You will be P_ W III IIMI Qwlity 01 «II>­
Sln.oction. The "f~. $mOOI!I.opef"M, ~ are com­
pI~y sale. _ lor children, and I~ 1It"'ef00000~~ed 
wind_ twelps ~!he ~ iMort' 8t ow. 

"shel" 1I •• i~1e wilh \tie 1939 ,-." IS ideal lor ,n­
$lru""""BtiO<1 slJdo ~ the 1703 Rec{lfdinl " ...:I,ome!er 
which otherwISe 'f'Q~ir.,. '.bl~ or bNlch 

Sl't:ClfI(:ATIONS 
Gil 1919 Aud_tic ( .. ml"._ 11-.. 

,~ .......... ,.,.. -""" '" "8 
/,,,10 ",., ~ .. 

= " "'" " ". .,., ~ ,r 
eon_ ..... ,,,,,,11 ~i1III _ .......... '" 
_ ,_ on ,-.. ..... _ .;bf_ ........... <1'0<>< """'" 
0<11 _ ...... 30>;75.7 ... _ --.:. Y/':.J;;(!'N 1~'30 

... ~11-l5 'no Wt!)r ...... ,'" """",.to<_ 
~_ilol_' 0pI_ lOO-CfM _ ......... 10<1 ,_ .', .. S­
Ic", ,... .. ..",-' 10 bo _ IPW'WIo'<IoI __ '1111150_19641 
"""-lI'OlrudiOI o,ockerp ....... 
M ... ""nk:.t Modula< Cf1115t,,,,,·I,.,,.. ""PIIId dll<l<fO'mb~ 
D1M£~S t ONS ( .. 'ow" Intldot, 40.78.16 In. (102.198<910 
eml. ",-,10'<1 •• 48>.91,44 in 1122<31>112 eml \Y'EIGlil 
1700 Ib (170 I<aJ net 

1 .. _·· .. b"'~_. __ "' .. ,-,., ..... "'_ ...... .' , 
--~ . ....... -_ .... _, .... , ........ '-, 

011 ItJl Sound_ .. 
,.~ --
~"' ... ,= ~ 

"'" " .= " - ~ 

.......... ,_ ... "" ,. ... "'" ,,-

.-
M" 
" .. 
" ,,, 

C_ltllctlo,,, 2 S-In lhi<k 1'GI'I-comlKlllIbIe lloel·I.:eo JII" 
• ... 1_ ",ulJOled .,,,11. , ~I. c ..... ;n..,.,..r,,.,,.nl nton .00_ I~ 0 19 0, .po ..... rubtlol llYO<! to , ...... ~ 0""" • 
• lIo! ..,d ... ..,. 2~.f4 'n ...... "PI"1n8- W'-,DOW 2~dO 
,,-oI02~1n ~'11·_. _,,,,'_ 
V.fl,n.tIon, ro',,*, ..... tan.,....... I In'.'''' ..., e. -... ~ 
_noca~ SbIlI*I 

M["SO;J/'IS <".n.dh 
.... ""', 29>.7!;t<.!!I 
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(740)91>:99 .... -UCt(T, fbl ltI 

""' ..... --. AI ........... , .. , ... __ , • ___ ,,,. .. ... _ .... ~,"" ... __ , .. ' .... -.. .. '" -_ott ' ... ,,, ......... .... , ........... ~"'h, ~ ... ',. " __ u ........ __ 

.... "" ......... " .. no· .. " .. 1oJ, 1.>< ,"._." -. "'-." ,-'''' ___ ''A~''''''''_ ,_~, __ • 
.. , .'~ ..... _, ....... _ ~_ A, .. "." ... ot', -.- .... - _, ... _ .. _ .. nor. __ -,,-

.... -_ .. , ... ,_ ... , .. -..... " .... "-
~--, ... _ .... , ..... _,--....... 
0" ............ .. ........ 0 ' _", .......... _ .. .. 

Ill ....... _ OltJH ...... "" 



G-S 1703 
lecol'di 19 A d 

• ,.pld ... '_lie ludki",.,,!c tnUng 

• ,ltduce1I 0ge,.!or '''0'' 

---ter 

• ... 'm • ...,,' documln\a,lonol'I" dltl 

• economlc,'ly priced 

p,..,; .. ,ec .... dlll t .... PUI~ 01'. button Push 'lie Tes! 
bullon and the 1103 00. the res' II ~ -... 
~ ~,.: 1,_iH MQUeI'1IiBIIy lor 30 
seconds udI ..... ,. ,lie ,nt_" d lIKh unl"1he heIIr­
'"8 Il'Ite!ohald iI rUChed. lind reconts the results of the 
ent". IW on I ..... Je&itli. c;hiIr'I-IU .utomal o:.l1~ 
,nd W,1n no l\1tthe, tonI.of """'pUlahon. The eulomahC: 
811PfDKh frees lho operator to pe<lorm 0I1>ei d"'<M and 
off.c'J"lIly ,hmllliles 0P0If110< uno< since he it not In­
.OIW!d In prt$entins le!1I .ones or In recarding resullS. 

"II seven IreQUI!f>C~'" p,oesented 'il'Sl to lhe leU Nt 
and II'*! 10 the righl. AU., 1M sequence is complete, , 
l·kHl lone .. ~·pteKf'led to the fight ea. 10 IISSa!I tile 
.eI .. bohty of Inti test AI the Ifl,.OduCtlOl'l 01 each lest I,. 
~, the ~I ,rt1N>501y~,... nopodlJ unhl the ..... 
1I/tI)""'"$ lIt$! 'esc>oI'IH. '''''' ~ slt>w'YII'i the Ihte1hold 
".PPfo.:hed. Thsl«hn,QUI deYotes 'I!SS ' )I"eto • ...:11. 
.. ,the Inff'Shold _ mot .. !.me to ~lo".nllhe threshold 
orfICMly. wiTh. '!!$Urian! Onc._ in \tie retest ,ekal)ololy 
.nd • mot .. meaninatul II,,,,Ho.,,m, The inc:lus.ian 01 an 
8-~Hl te51 l'eQ....,...;y "UII, 1lU1~IS In thfl d>sc'im .... oIIhon 
between hearong 1_ due 10 ptesbycllSis Bnd tIIose 
~o.4ed by long_lerm "",se e<PO$Ure. 

F,oo·t.p '*" lI,e ... ,Iabl. In t~'H colon lor easy 
coml»l"'son of an ~'I 'Lw.ha(lr>lmS taken.t eitHer· 
"" t,,,- on the _ c ..... t .. , changes ate then cl~'I, 
VlI.b... Use d,lIetWlt COlorS on. for- instance. ill pr ....... 
PtO)'l"lll"l.t,It;I~am and for ,etaling all .... one;1nd two 
~,,' ampIOyn'Ier1t 

. "" ... - .. ,~ • 19~. 
T ... , ., pou .. _"_,,, ..... • .................. 0.. ...... • ". -.om_...- t" .t' ~ _ ... __ 10;, 

SKClflCIoTIONS 
IIln.t: PURE TQN[. 7 l'OQu.n,1n OUIomatIaI!y ..... _-
1,,11, presented Ie I"" Iolt, 1'_ Ie lhO ",hi ..... ' 500Hz. 1. 2. 
3.4. {""",,, 8 klil. 10': •. !d I>i I kloil ", ... 1 ot tt-. 'ieltl_ 
fREOU(t<CY ...ccuR~CY ~3~ TIM'NG AND CONTROI.­
~11Ot I .. , tl<.1W> is "",. ." It, ...... , OS ~_ 101' 

"" ~~ R.l"'G( v .. .., __ . "~'r_conl.-,I'om 
, .. '" 90 dB ttu. .... '''', td Left· lHTU .. ANSI 53_. 

1969 ... 1964 .SO 5'_" ACCI./RACY. '3 dB ,,,.'" 
500 H, 1<>. kH,. "' c8 _ • kHz TlM'NG ~ ... O CON 
11101. $o_".~ .• It.IIIJ' .... _ 200 .... on _ 200 .... 
"It Of ""'~ be "'..- CO" ''''''''"'' RAT£S Of CtoJ,I. .. r,r 
... "' ..... fc~ "'''''.........t. -to d81~ unlll to's! tom(IIo, .. 
_. II*' -"~'r . _ tat" NO" _ .. 101 

S dB's unl,' .11< _, , ..... 2.S <18', ,t:.J1 ~...,. 
1"_ ta,'S Ie r~ ... ~ s. '31~ mum. to SelB,.1 flN ..... -
'" om 01 1"1. ,nlonOilt " .... t 10 ",.n Hn. """ ....,pIo~ 
conlrot of int_t, "to,m'n.1INj 
Con'_ Tm butlor> .M"t" Ie, '" c""l;ru..es lost ""0' <lOP 
>IOP butt"" .n''''IIQ'' .............. to "" .... ,11 to m"" HTl 
"" Id button di_ ........ ,OC j,,,,,,,,",,,,, ~ ........ 

' .... ". _ empIo, ... ~ ncw....r (bo,rI perm,,,,,,,_. 
"'" 10 c-..,. "--,<y _ .. poS"_..........,1 
c-.......u,-, E:M~ _ ... ,leI\. 

IIoofIIey: 5>8 .. _.,......,01 Hn. n tr-...nqo. _1Cat~ 
net c""'............,. ~ 

St .. ~liM: c.o"",-,Otd • ......., _____ "'fIIo ... _ 
... ',. 1000...., ........ t<>n'tlS. 12 DO ... I ..... t.~ """" _ 
_ potclt cord. 

".at,-""" FOb'''-I IP PiNIIln 3 cot,,, .. """IOC'"'" I",,,,. 
__ I L7 '" ~ V. ~ to&O H~. 10 W mID: 

"'oc/Iaf\iel~ r_-tap un,t M .. ENStONS lwo""'), Ih7.L4 
IJlOr<I7&3~""') WEIGHT- 12I11l5.51t;al .... 20 III 

(9It;aloh'~ _ ...... 
..... -' a.... _ _ _ _ __ -_or. 
-~.--- .. . _., ... - ....... . 

= ,"0>-9_ , ........ ,­. .... -"".-, 

HEARING TESTING 
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Calibration 

........ ..-- _~Ion No matter how well 1IilW._ • '-inl~!<On pt~ mat' be or how 
Q<tl~U1 tne equipmerlt 1181 beetI selflcte(l, IhtI en!". 
effort an be j«>pa,dizoo bylnJ.Ullic •• ", eYKIeoce that the 
i05If1.HT'lef'tli t\iloe bee!! pe<lormlns properly. PeriodIC 
performance Checks ilf. therelOfe lKf';OMble and $hWlcI 
Incll.lde all equipment Involved In the hearlng-(;O<l58l"/l1' 
I,on Pf08,am. 

Calilln_ equip ..... n! Com~eh."si ... cahb<ahllns 04 
tile equipment a •• ~"11y ,_, .'oeFodad r.oerr 6 to 12 
months; QlibrnliCIns c.tn be cIonII only M the "*""'_ 
I~'.·f __ ice IKM1 or It i.idelMlodtnt """""00''' 
$OeC~ljlin& in such c.1,IOUI!Otl1. A daily motI'lonnIJ 
checJ< on l!Quipmem pe,lorlnIII'ICt!. ha".,'.r. can be ac. 
comphshed on.,lte qU!Ckly and ..,.;Iy, with I "''II'-.1y 
minof In. estmenl. 

Trw bit5.tc: ,efetencl " • moc: ............ oe c;tIibl3tor llwIl II 
I scure. of -.nd a' • poretiloely known $&..nd-~ 
Ifr;oel Sudl. ulibr3lOf prO<ti". • quick check an thI 
..::curacy of SOIA'Id-Ievel meters...., noi5lM!lCJXI5\I" mot>-
1101'1 used lor noi .. l\lu,d ~ec(oon and on sound _Iy. 
le's used lot del/llled analyses of the Mlard. GR oilers 
bOth mull~f'l!queney Ind 'ingll-freQuency sound·level 
Qllbfilt~ In i~ Types 1~2·A Ind 1561. 

Once • 5Wnd·leve) meter has been calibrated, II II 
read)' 10 check Iht! sound IeweIs In noisy areas WId, In 
toniunctiorl with ..... ,phone to\.IIIlet. to make thec:ks 
on en 4IYdiorneIet. 

An exeel_ 1nsI,_tat,on pad<;olte !Of lioid 1310-
brallOnS IS the GR l~·Z Audoometer C4IlibrMoon Set 
wIodl Includes I m.c.apho.'ItI alibnllOf •• SCIII'Id-...... 1 
mele. (iIso U5eIuI lot naiM-h.ua.d delection). Ind .n 
llarp/lOne COUpler. III ne40liy I)Kkllted In I comP4IC1 CMe. 

G(H(lW.IWIOO ,I>, CA' ....... 



1562-Z 
Audiometer 
Calibration 
Set 

TlM 1S62·Z-I ... lty I>NIiIll or !wIt, aud_ .. 1 In 
1963 II stu<Jy rnealell !1\aI /111 .ud;Dm<!'I!I' onty I\Id a 
~~ Cl\anCe of be"'I..:,u, .. !e [)eIoc;i.-f>rltS oncl\lded 
50IJnd 1)("",'. <11 or berond tolerance h",,\5, l.wlly e.lr 
Ilhont perfO!"",nce. r'eQ.-cy O\IIsiQe Iomits. ,"cess;,. 
harmoniC diM<lrtiOf'. ~nd e.tfe~ ,,,,lmn....,! n";5fI 

W;!~ thos IXI 10 mind the 1562·Z AudiOl!'lf'te. caR· 
br<>1"'" Sfob WIl", o:>ncci~ mifti..s)'$I~ ... ,tll """,i 
~'I\'" ,"", b~'" Cach ~. ".,."H""",, 
me!~' and .<p/Ior>e e<>uplt. to ..... sure t"- G>IOOI ItM!I 
.00 freQUency 'e<PQnSe 01 the '\Jd,omele<, I -rn I~ 
calibrator to eMU,. ItCCUfal~ ,Md,,.. from tho sound­
I~ ""'Ie •. a calib,atl on eN" , . II lull set 01 In~lruc'IO<1S. 
~nd a convenient eM .... "8 CIIW to ~M!) ".1)11,.". 
10:>11<""'" 

[ ... ~ Couplers It.lre ~,~ , .... wnoons olIN cal; 
"'al,- "" One r>C1.>.J<:s.l560-P82[a.~CouPle< 
_ II "'e<. 15060-P83 EarphOne Cc ,pi". 8uIh 

SP(CIFIC,UfOfiS 
I~·l AUDIQM£rrR CALI8I1ATH)N SET 
~, r.~8 ..... ,le I~.I", l~ 
\l<.'" bo'r",~- _ 

_ "out: ' "'["'~S 
'lI,"\ooII ItIElr'H 

11.~ 4?;.11In ,186. 
]!<· ... 1l .. 6klil' 

I:.O"~ON( cot/~L[ltS 

U60 , ~'1 .nd 
.~ ."'~ Typo 
!'VIII\!( ._-
PqU"e',,,·, ., 
um. or ,< en 
IInon •. ~X­
tAl 'fOlDINe; 
FORCt 500 ,. 

1~·I'S3· r"'9. 
'''''; 1...J • ...w 

01 N8S hP" I) 
.... ) VOl",'" 
~ 642 em' ,". '-­_ by micro 

~n .. n. "X 
IAl HOlDING 
rOIlC[ 450 

.~-

, 
..... ,_ .. ,.-........ , ._-- ... .., 
....... __ '... .... I .. " • ..;.~;...;;' .... ~~"' .... ,,....,- -..... _- . _ ... _ ... __ ... _-
"' .. , • .,. _'V'e>''''OCI 

roupIfrs fir I-inehdiarl'~!e' mir:rophar\es suet. _ GR 
1S6Qf><>, -P6, ..-.d -(J11 mo<.QS>I\Cnt'$..-.d T~ l w....­
tory ~rtI /nIt,(JII/IO<M suctI K rhe WE 640AA. n. 
eaUl'lf~t,on ... , Inciudi/'ll r~ 1560-P82 [A,J)/IOne Cout>ler 
~ IA«I fo.- eal,tJ<&hoil rile T eleptlOr'lies TOH-39 and TOH 
4'1 ea,,*,,,,,,,,, ~lor>tI ( .... ithoul muffl The ""' ,nehll1,ng 
1M !560-PSJ u,oI>.".. Coull!'" " I,Ked lor c..',but'"R 
tho' ....,-.. N'1'/'oCInM "pttl tile ... ~ emt>ionI r'<lX 
.],'AR) ""'.n~. II rnord~, 1M 1560PIII 
f~'~ ~ ( ... ...." ~' .. rAI~vl. ~ ' Of I"*-one" 
d;.-c1" mic:"'Ilh_ "'ttl .. IIIe ~ Gil ]Y,O.P3 
an(! p~ mier<l()h.,... • ..cI is l;mll;1, 10 rile 1560 P112 In 
411 Ollie. ,eo;pe<:r$. 

... "" •• __ .. ' ............ " .. 11..., _ <1<1. 1 __ ..... _'1 .... '_ ... __ 

" ... '." 
" 

.r., ., -- ...... ~. 

'" '..... ," c,' "'''" • __ .... ___ ... '-joe ,_ 

(reqUllftCJ" 12! 1<, Tn " kH, ...r~, .. ,.'1<,~ r,~ .... 'O_ 

ra'~" """0<'11 "i'" NM 9" .""""', ",I'" 
,8!, •• ..,' d' Btt>8~..,'_"" ..... h. "OH3~ 
,. "'4~ , ,,, ·je, I~PAl ""If> VX·41' ~If _-

MKI\O .. i<ooI: IS60-NI _ .rsz, O''IUiS!O''iS· Ci'ouplO< ,. 

.. • ~ < l.ot. " """ 'S7' 27 m""', _ .. ! r.n~,d' '2So: 
1,1 In ~~7.7f,<7f -, WEIr-fOr () 5 II, [0 J ~~l ... , 
'1/I.,I1",IDCIIr\II 1S60-1'8], O' ... rN~'ON$·. eo..~ .. , ~ .... , 
CI'f' ~~ 1ft. n .... 17~'l1 """'.""" .• '1 ! .. ,".dl 2 ~ •• J.s. 
)~ '1~.<JO><lO ... wn -IT 5111lo.lkaJ'" 2 
'1 ~ 

' __ ' __ .'~<'_1 . -
,-~ ,,->. '''' ",.. .. 
•• _ ....... tor ,_.",_, 

CALIBRATION FOR IOVND Me.uUREMEHT$ 



1562·A Sound-Level Calibrator 
• 125 to 2000 H, 

• : O.3·dS KCu.ICy a. 500 Hl 

• r.ts ...... , mlc:topllonn 

• .woved by 8 ....... 01 Minfl 

A handlul et prec;lion The I S62." is • HI'-«Inta,ned 
unit lor maIo;,na ICC""'!. f,eld aolibnll'Qn$ on mi(rOo­
phones and sound-l'l\N$utina ."" lfumen\s. Thill tala... 
lor '.15 "., ~ flal'" 01 your h.nd, OPeI3In on I~ own 
b.>t!ery _. ' .. ,ures. si"lle lurnb~I'ee COfIlroI . ..-d 
J'lI'INiOe$. I'f«1Mty known IOUf>dpressure Ie¥eI al f .... 
,o,NSI,pre'erNd f.equen(:il!$. 

Ad;!ptoxs supplied w>lh lhe 1562·" permi, eal,b'llion 
of any Gil \110", )", or Yo' microphone Opt'"".1 adapt­
ors .,' .. >";1,1111<1 10 perm't calib"toon of mt:Gl other 
lt3ndard",U mio;tO(lhQo oe$. 

M ~trocal sO"",,,1 OOJIpUI ~ po'QYided lor tHIS 01'1 
,nslrumenll ""thout m~, .-.d. b\lill-In i""ica· 
lor lamp thecU lor adeQl.<3'e banery voltage 

Typieal GR Instrumem. thill C¥I be calibnl1ed Wilh 
the 1562·" .r. s.ound·l~ "",lers. octa'l-band al\ll' 
l)'leB. _!.OUIld.nd viO<atioo_lyzers. 

'-_/ 
01"" ' .... uen-;, ... ,....,. lor 0111 •• m,<~ '0.5 dB al 500 
Hz cl"Ol '0.7 dB 01 01rn,r "e<:Ioenc ..... 
EIod, Ic.oIOutplo'l: I V·2O'\ _6 I<P. 11.>\ ·a .. Il'1 <:0 ~'4 
•••• ,. ,,,a_alP"O'>eiK'< 
~ lDoIP(RAlVII'E. 0 II> 5O'C _.1 ~4 r .... PI"'. 
r .... ' .'~" eN or ~·_re ... ,0-1 ~ 0 10 -{I.OI2 dBI'C, 
,""0<1"" dllfl """,,'led I"IUMTo.rv, 0 10 100% RH. 

$uiIpI1"" CotTy;". CMe. 1!&!l!"'5 t", ,. .:xl 1- .... mi<;, ... 
~ ,Ms I\\·in. mi<1~ "iltlOUt ocIIPICII. bott"'" 

~".llobloo: 1!>6().9~1 COUPLER AOAPTORtM 
SET. t ... CQIIIl .... 1562 lei ... loO • .:xl 1-\-.,,, mou""""'.... Se\ .. """",*, as JUrdwd .. ,~ 
·!Gllm'c~MH. 

!'ow"" ~W)' __ 19 V. Buo'''''' _"'eqcall: 120 h 

"" Moe"'",leol: DIMENSIONS· 5 In. (127 mm) toni- 2.25 In. (57 
mml a,a. WEIGHT· I III (O.~ kill nil, • III 09 kill ""''''''III-- -­I-"'_-~'''' 
_ ~ ___ ... I""' ..... 

....... -'".,..-
.. n..." ... '. U _"_I 

1567 Sound-Level Calibrator 

Economical Ca!i .... ti"" Thtt 1~7 SOU~d-Le.el Cati· 
brator ~ """, .. I", designed ,'" you who w.lh IQ check 
ins!,1,II"r"Ient toerr',IoYlty DIlly (nol tre<l~en;y ~)_ The 
1!i067 "- • "ngIe-!c'veI o..!pUIIlnd i$ well '''''ted for co" 
Millinilhe 1563 .,'" 1!i06!>-B SOt/nlH._ Mete.-s.t I 

." 
snClflCATIONS 
' W" ' 1e: OUtput: fR(OU[NcY lOX) Hl. "3". $OUNO-I'fI(s" 
SURE LEVU· 114 <III '" 20 .N'''''. ottur .. , I .. 23'C_ 
160nwnH,' '"-<).~dBf", I-.B.'1 dB"" 1563 
lJ ............ >t: IU"PUl,t,TIIRE 0 10» C _ ...... T~. 
""" ~ "101 _-p' ...... e NI~ "_0 ~O.I)I dB/'C, 

aUJHO MEA U l 

Ne 

o t~ 23'C, ---0 1)17 - I) oca dB/'C. 23 to WC. I'f*5S1Qo .... ,., ... c..., ....... ied. HU""DITY·OI09S'll.RH. 
$' p, ' I,d:c..{",..-.1<IIpIm "" l~. bIIlle<J'_ 
-. ~leo"J' """.,ed. _ lI-Y a.".... 2U6 ... _ .. 

.llXIhOl __ 

Mochvl+Ul: c-,.' .. "'''ul ........... OlM[NSIONS (~x h). 2.38>1 
4.44 ,,, 161>113 mml. W(IGHT, lib (1).5 "CI ""I, 4 III n .9 
J<aj "POi"JI. 

-'141~""'_ ........... " " ' ....... ' 



Product-Noise Reduction 
Of the tfICMlQUIIII .... ,IabIe. control and ,eoduction ot 

norse., irs ~CI iJ the most des,'~b", ,f _,~ \lie 
most Mini",. Fort~tely. afI ever·growlnl ,(~I at 
lools Is o/fere<l to the product deS'I"fr who must a>pe 
WItt, IhIII p.ocuc:t-noose ,eduction problem 

Fundamer1llllly the noiSll ~ted by. ptocluct can 
be cNtllClenZeCI by three p'OQet1ies 01 camblMlioni 
!hereof These If. ri'>e ...-.pI.tude. frequency ..., lime 
d15lribu\IIII1' OR ~'umenb 11', -.a41ab1e lorlhlt meas­
urement ot any ot tllese l)tOI)U!ieI 

Ampl" """ 8y rll' the most "«1<*'111, used InSlr'" 
men, Is the JOIII'Id-I\M:1 melO!< whOSe Pt,ma')' function 
I, the meawrltfnel1t 01 IImpli1Ude. The Amctkan Na· 
,,,,,,,,I Staoda,ds InsllMe has establishtd three C~55eO 
of sound-Jeo;ej ....teB ..-.I the InI .... llonat EIectrot«/'IoU­
~ CommO$SIIII1 1_ CIMseI.. OR hM _rut'f>ef>1$ meet .... 
the 'eQUI • ........n. 01 NdI class lrom Rilt... or .... 'l;tbon. 

The 1563 i. WI Ineltpensioe 1n$1......-t whICh _ 
fully ANSI 51.4-1971 TJP'I 3 feQUlrmIIflb The 1565-8 
and 1551..(: meet the PrOViSIOnS of .o.NSI Type 2 "nd lEe 
143. The new 1933 Precis'"" Sound.!. ... 1 Meter and 
~Iy",' ~ • br .. ~tI"ougII in $III.ltId·tevel-me!er deli". 
1\ "-IS ""'$1 Type I ..... lEe \19 .I'd Includes I!I8n)I 

ilUlOmal>C 1.lures to sims>/ify....:l speed ~ 
to pnoC:i5iOn 'I~ in lhe f-.ld '" ~I " In the lib­
oratory. A '- f;OITll*lOon C35Se1te data r_cIer edck 
-"'ornate memot)Ila the leat .... es ot this precision sco..rICI. 
t-' melef IIndll .... ')'lef. 

r ..... ..enq BOIlllluman responSe \0 OCIiS/lllnd .,br.,· 
I!gn un<! tile ab,IIW to «ate lis $OU'Cet II'. tunct""s at 
t'IIQUMCY dISU,bu!loo. r ..... uency ...... lrsos il'stnlf'*>ts 
... ."lCIblt! !rom GR covet tile complete , .... 1itI !.om Ihc:oM 
thaI leque:ttlialiy _"""" the ~Irum in oeta .. _ 
10 thoooe t/IoIl ~n cr, ..... tile 5pecI._ III. _as 2.000 
~~ and....url them 1111 coolil'lUOUSl)'. 

Tile 1933 Pr.,.;,s_ Souod-Level Meter and Anal)'2e<" 
,nctl!det; <VI OCtave-Nod lI .... t)'le<" <:OYerin, tile ltandllrd 
IlCUI~band tenter Irequeoc:ies 1'00"11 31.5 HE to 16 ~HZ 
" unique lutOlNltic 'IInK,n, system Oph·R .... se simpli· 
t ies tI1e OI>I!r.lt..,.., aI til,. ..... I)'lef 

"'051 prOllut.t ...... "" problems reQuire IIN!yIIs in 113-
oct.or¥e bands_ GR otters tI\reII syst_ lor perform'os 
...eh lIn.1iy5.0s. The 1911 p'ovodt$ conIinUOUSly timed 
113- and 1/111-«1.1 ........ Iysis 10 ..- III P'Q'IisioM at 
Mil SUI 7408 The 1'523 .. ,\lilts -P3 "'Llllin !'lfOVides 
!ult~ lutomatIC stepped 113«18_. _tysis "mite min~ 
m'lin8 test time With In O$III~I "constant canlidence" 
modtI 01 operatl(lfl. The 1921 RMI-n .... AnilI)'ler can 
Pf(HoOe II ccomplete. new 1/3-oc:ta .. spectrum _lysis as 
often .. ev....,. 11801 /I ---.d. Use at e dogolal delection 
~ Pfovide$ \t .... "01$ ..-.........., 01 t.nd 1eYeIs. 
Wide lI,......,ic fIIIl8tI. end """,;_ tIIe.peo;trum ...-. 
Inl problems .ssociltecl W1\h cor"IYeflhorllll _loti ~p-"-Some neuse and ."b"t'oo prctl!ems reQU ,,,, n .. rowe<" 
blndwkllll of &peeI ... , IIf\1tlysis. For such probl ..... tile 
1910 and 1913 systems offer I CIlOk:e at 1IQ11 (3·. 10-. 
Ct 5o.Hzl bandw,dths end II c:onslant I" 01 !he center 
!.IIIQI..IIlOCY. '~li""'_ 

The de.EloiAheh' 01 FIISI rourter TrMllfCtnl 1I'8OOtrvns 
hits led to II new .......,iOO of ~I"r .. ~' ~ 
"""' 01 unpa.aHeled tPMd end IIeotbiHly_ The spectrum 
can be di..aea Into as mIIly as 8192 1III!8menll and up­
dated lIS eh..., as every 12.2 milliseconds {for 1024 lines!. 
Tn. lrolhmehc opetatlon. embodied In lI\e deslln 01 wch 
IIfIlI!)'"", are app41C1b1e to amplitude and I ..... IfIlIlys.iS 
IS well as to IreQuency analysis. The T/O 1923 Series 
hIS \.lie c.apabiI,ty at.nHy/:inl all tht .. furltl.m •• "~f sig­
nal ~; 1.1,.. I'OU' choice ilffiOI\I \.lie _., _­
_. offer.". _al ~-speedICOll ttlldeol1s. 

PfliOOUCT-NOfSE REOUCTIOfII $9 



• 

1SS1-C Sound-Level Meter 
• .... ,., purpO" (T~ 2) 

• :z4. 10 15O-dB _11_1 •• ~ 

• ","til common 11In",,1I: 
ANSI St.nd.,d SU_1171 
IECPubilUlion 123, lHI 

• :zo.Kz 10 2O.,ttz _,jIM, ,_ .. 

• inlernal c.IIO'.II ..... "'I_ 

Th/l1551.(; Is, co.w"",enT. "'Bhly aceu',,'!. lene,al. 
1lU~_-levej mrte< Ind II alSO lhe ~ey IoSlr..",..,t 
.n II .... ,do _,"I~ of louncj.,lncJ-v,b<aIOOn "-Ufinl .~ 
!emS. In 11M as ,1........,.._ meter ,,1_. the ]551 II 
com;>KI ....., _y to ~. ruae<! enouch lor _e 
erw,,,,,nmet1ls. at><! simple 10 U$OI. 

This h.ghly ~II '" Type-2. lrut.u""",,! wil l. lot e><. 
~mple. 1if'f\1!". calibrated p'eamplihe, in comb'MII"" 
',,,lh ot/\et. ,..I.'e<! m'!1umenll JUCh 3$ o.pectrum an­
.lyzers, I9IICIaI P'''PDSft mic'""",,"oes. c.olillt.I<l<S, and 
.. l)rahQn pic~__ Many GIlwi' -ecess.oroes, IUth as 
~ _'*""_. gr~ic ~ ,ecoode,. _ '­
",corders. C¥I be QPMlled ',om t/lOI SQUnd.~"""Iftl' 

~"" 

4C MEASUREMENT OF SOUND AND VIBRATION 

Tn;s sound-leYtII """ilt un also be UMd as /I pattib'" 
...-.rII,I.er. att"" .... ,Of' • .-.I YDllmeler lor '-boI'alor)' ..-­
u~IS In U~ 1OI.d!Q.1~ range 

Many of ilS apphc.I~'11I! desc"be(I in delail in the 
N~ndbool< QI Noile M~.ur_r . • copy 01 which ~ 
av"ilab~ to each customer, 

OtK,lpHon r ... 1551,(; cons,sts of anomn,d.,ectoonai 
m'C,O; t>t)'>e, a ~t,b."ted a1!en ... ,or,.an ampM,,,. stan. 
doOn;1 _.It>h"i r>etw.)ri<s. _ an -..'.nl ...... .,.. , .... 
~de ,nsi....-.e<lr, WlCIudi-ni bort""'. Is mo,ontflO 
"" .Iuminum CoIIW. The m"' r~ .... n b& .... In_ 
., •• 1 ",,",ti ons and, _ n<>I in ltV, falds -.. ;nlQ • 
W""i!f! POM.on. IU101Mt;ca111 d'sc:onnecll llll I~ .. I>IIt 
I",i ... ..." ftC 1)OWt"-$UPPI1 unit .. av~illlble, 

Sound "'>'01 '" ,no;Iio;.>ted !)y \IIe .... m oIlhe mete' and 
_IM., ... l'" ,~,np. The cJurl~ ,,*I<ed, ~I, 
~ ... CO-~ I span 01 16 dB, 

_ute iOCOU$!>C wnsa, .. r1 >s fac:rory t41hb'lIed ~ 
500 Hz. Moerocl\o<1e f4KPOf'lS'!I 3nd Hnlit,.,ty are men­
ured m a free f,eld horn 20 Hz to 15 kHz by cornPllrison 
w,m a WE 640AA Iaboratory·standard microphone w'lh 
Cllib'''';a. traceable tothe Nationlol Bu ..... <>I ~dt 
Comp\eIe efect"cal IrtQUel1Cy-res_ ~urem.n" 
3re miIde on each ,nstrurnetrt 

The SLM ~se is hUed with soil rubbat IHI inc! ""pll 
to", , •• esi loentiy rnou<tled "" "Mat,on ~ion. 

Gt .. , __ ,." ... ' ......... 



, .... ) .. "" ................ ----~...,.-_,. (~WtJ "" ____ -. .. __ ....-.-.-_ ........ -_ .... --
Sl'(ClfICoIoTlOHS 

SOun.H ..... ( III ...., f ....... 2. 10 150aB I ... 20 .... ' 

FteOI""oqo Chl,""' •• it'Ico, foo.., ""pen .. c~.'_' .. i","" ... 
'. led 1>1 pol' ,I .".,,' T~ A II, at"<! C_'K'lI"'l poti 

I~, ~.',.mAfo(:ilSl_SI.I!J7I_ 

'Ee I'U 123. 1%1 R~ 'or '" 2G-"1iI: p;IIo"on 
.. MI'" ., liz '" 20 ~IU 1<1 0:. .... '.'1 ...,. .. "'" bon<! 

"ltnIII~""e: CR 156Q./'5 

_ -L ..... Ind_: MUER, CoI<brlIloor'l I,,,,,, -, 10 
10 all AlllNUATOA - • .o'od" lo.d8 .1epI r,,,,,, 30 

10 1400111 .,' _ 2O~" 

Colotoo-ilion Ac<_ ,,,bk ,'~) q as ;0( !.OO Hl ... ..:cord-
...-" ",,". M.~ .,,,,,a.,,a '" .,H If..,.,...., ...... ....., .... ~Iir .. ' 
'""~I "II'''' ,_ " ."',1 ,,,, .-,ooj (~ .. '"",I _, o.l,U""""'/, 
No,~, TIn I~ 'A _·L_elr,IX.,,,, un'" ulfl1 I", ....... 

,. ''',' -_ill 

Out""" : V _Ind 1001)" __ 01 'ul ...... 1. HAlt-
M()lo;,r 1.11 TOliTION ,_ _.1 luU ocaIel 1'-

1_ 1", ...... _ , ~5 "Ill" ~olJC' ... ~ 50 rJI 

..... " '10 ., 'espon .. , ,,,,I Fld ."'" m .. ".. 1I>Of';l> I" ncCOl'l' 
""",' ,,I,liSJ 51 4·1971 "\oII(~ 123. 1961 

E<"~ "N''''OI; TW"'ERA1Uf]E 10"1) f<IJ""OfTY. 0-."", .• 
10 6C c." ,010 \10'- RH. (Stooco~.:..._ ~.>lid _ $llol .. 

,-,,, ':' i.. _ ..,. .... _ ~ 0 diI) SI<niII. 30 10 
-95'C ..-:I 0 10 Itt! "'''''!'InlC ~ILLDS ~ 

~, ._ .... _-, .. '-

"''''''Ioor'l bC oB (C _1,"11)' • !iQ.Hz. I _.loa {SO 
A'ml Ioold U!CTRQST,I,TIC fIUDS- i'IfII"I , ~ le Ifl",,( YI­
BRAf ION. _Idl,!ol ....... 1,.., or slJflll ",,,,I " 45. 60, Of 
-'0 liB {C ... 1IlI'1II1 'OO .,bt~"", ""!loc.I, 1etoJIh-~,w. Of _ 
_. ,_li...,l, _ 8mQI1UCII. DID ,no .... .,.. any 
lteq.llm<,I,,,,, IG H.I 10 Y.i Ii, _ 1 .. SlM oIWIcIII\I on ItO Iwl, 

~oH:T~~ ... 

..... II. bIt' 1~5!·P2 l£AIH[R CASe I"",mil' _0'''''' of ,n 
""""on! '" eoM). ('>(,2 SOVNO·~(VEl CAUBR,I,TOR. 1560 
~ AOAPTOR CA8I.E ~a ""~ 10 152I·B '-- R .. . .,...,. 
_ : T"" .... Y tift D I'~ celli __ 67\j,.y till­
~IIB"'aus ~X.5 .. _0'-'1' "'4'Ql;oa 

MIC~.ft"'.I, AT_.",,~. O' M[NSIONS (w. ·"d) 11'» 
9"~6.il m 1i86,<~~' I56 "''''I. WEIGHT 1.75 II> 13.6 
k.1 ... 1, \6 III i8 k.tI .... ""'r>e. 1>011_ .... _ Adill 1 III 
'1 Io,tjJ lor lUl ...... -:aM. 

,I" <: -..0001 "" '" .. ... .. ~,,' ... --
, .. , · ... ... _ c. ....... c ... -'-' .... ""---~. _ "" ... ~IJ. " 

• .. " .... , .. -,.,,-
,-" 

MEASUREMENT OF SOUND AND Y19RAT10N 41 



1553 Vibration Meter 
• dirKI •• ..,Ing In aeee'-,It!on, YIl(u:lty, dllplace_ 

menl, . nd Ilrk 

• Z 10 2000 Hr !I:HIIO nD,GOO rpm) 10 20,000 Hz with 
..,Uable pickup 

• portable, IoaU,,,, op<lrlred. limpl. 10 u" 

VJbr.o.l 01'1 • mathi". (( e.JoUH 1""lIy ptodocllOl'l. 
il'ernal"'" _. 'l'uctur~1 Lot,Cue.. ....t,..,!TIl' ~ 
10<l ana'a1'I1", 

Tl'oe 15:.3. DO'labT • ..., Ii,""". '0 use..-ld 10 'NOl. II 
..,11 "',,"" ,< ..... 'n. ,,'PI<! 'ep:l.h., ..... '''el'l'l<ml. 
_nOl .,I;N'H'''lfI wle,.~. SUC~ H f/!'QU"",t In 4 .... 'ily 
COf'II.,,1 ",<>duel 1.~h"iI ~I\d D,_I;"" ","HMnance pr< 
,,""',_ W,lh 11'1, 1553, _iC ,,-,'e"'''''I~ ol~" 
wibtal,onl .machi .... la~_all)'~IerIO<.'t,"II 
pe<~:. ,...,. _1Md' -'r ~ ....... n ,-" 

This ''''', ......... , Iroes r~ III ~.....,I,I .. rl!.ol life 
ph~.ically .. ' .... ,tnglu l. cfilPloc:e",.", Ilor CI""i"Ce !)fob-
rem.), ,000(,lv (I",,, ""!"fOOI! ,n D •• -.t,.e ma,nlen.:lr("~ 
01 mach",es). IOCceie<>ll,"" ,I meaSUre oT lhe POUmjl ,ty 
01 ~II."' ..... I. and ... 1I .. 1I,1e(l 10 ~lCula' tid­
"" carrlo'I). T~ 1553-"" 1IId~ """,,!!, inches. 
""".ir'l.l".01 II .,,_ 

'Ill e>C.l'lIOl1'I w.. "equetlty 'OSIlO"se pie"" I~ , ... ~Icdy 
011"" operar,,," of bell GlOVes.rod ol ille el1e< l'~ of 

, ~ MEASUREMENT OF SOUNO AND YI8RATION 

",M~ (Ies,~ la .educe >ltl</II I )fl1 ,n ,,(li«8<11 
'UuUures. 

F'eQuency _ IVSiI ill .ibt~I;CIftII oid, in id.~I'IVjl\fl 
Ih~i< ,,*,,~"icol ~"'''(,.,. cfulgnQ$lnlt C>IU~, aM ""'~ 
"f")~ IIIe ,,1I1!c1 01 " ......... '" The GR l~" Sound and 
V,bf/llion "MI)'Uf or tile 1568,1, Of 1900·" W:.w> ,,_ 

.Ii' If, of 8_ v ....... ,....in& S\dIl't'CIlAftey _I)'WI. 
Tht' 1553 V'br"',,,,, Met.". ~oT.tl,,~ of MI irIe1li,­

""'~I1XI_ Ie><! ."co,"lle·lotana!~ C8f3mic plc~up, w~,,:~ 

:I.liven 8 ""'t.18" ptol"l!W)I",1 10 llIe dcce~,a"cn 01 In" 
W,'~I''')' moIH"".n ~"j",.t,le "t(en,." r ~, ,n ampljliet, 
_.' ,..,.rical". _let. Net""'"'" <!.In bit , .. il::hIrd 10 
__ r .... ~t>UI "I , .. """.,r,,,,, !lkkup 10, """ .... 
P"IPOfI_ 10 G~KI ..... t ...to At. Of jeflo f ' .... "'. 
o! "'-p <II ¥C",'~I 'c 

F,II..-JId<!.OtO llIe ~ "'low I ... u"" 0' e't~m" h;R!>· 
PHI M~f$ ",!>eft' ,j "dMued to "lIm,n.u,",e " l!Qu~r:y 
t;< "'IIOfII'~I' below)O Of 70 1-1. _ ,,,t v,b'~"~ meter .. pto.t.ot>le /IIOd .. mou·,..:l 1ft. 
(III>-T.'1 oabit.-,t. -..hid> .. ..- .. pte_,t .... I',.. Cl,_ ..-.:r 
c.se Itl 1f ..... 'I, ..:l •• """-' on ""'icll II'\(! <1'IS!ru ...... ·, 
C3I' r.. DP'"'dtl>(i ai_I ... V IXII'han IrQfTI \O!!11ie.al 10 
~O"lCI'l.' 

Ac-.so';es mclu<Jto .",<JUS IIPI atl<I R ",etal pr~ lot 
the I>lC k u~ 10 lacjl'ld!e me""~._I' in ""''''''IIV '" 
x<:euI!le p'-<:es " ..... bllo at MIG,I,onaI COS! ~ tloe 

560-PJ5 """""'*" I .... ~ Ci:unll. .. nle" tetll~ IIIe Il"_ 01 N' '"'- _'em.n!~ .... _ ~f CDndI-
1, __ ~ t.and h&ld 1P'!'~j,-", WOU\(f no! bit AI, ... ,«.., 

__ .~1"'J<""'0CI 



..... IIt"" . 10'll. 01 t~" >UII 
Inpullnoped.ancr. 2S 101, 
v.tup ot Output JodI: !t V ,""- _ 1S kIl. I~"·""" 
... n ....... ....., A l/k:ep Mlcn&.ootot _ .... , ... "",1 .. _ 

.. by. taclot 01 100.000 ,. W "''''''-'' 1IId~ 
I ~"'" """ .. ,,,.... T'-- 1~1l·0<:" tar ... _ ... 
'U 

CoI<btollo!l: lr>'etN 
."0 .. 01>10 f>j.~up Sen_lty. o...a RUlli"" 30 I~ ISO mV/1 
h,,,'nolt., INpur· 3 -..',., __ lOf. to. Q 'loop <_ 
OUTPUT r~'~~ I"':' k " dpl .... one of I ... many 

'<""iII ,",11..-.-1>. '" a 51..., e (I"",'C of_ope 
k,pl.~: IS60PSl ~,o·"."" Pd, 
10 •• ,10 ... , I !>60-P35 PER"''''''UH ·"'AGNET Cl.A\!P, I Y.il ... 
v,SRATlOfi C\L$8/lATOil. ,....t ___ , I'd ... " 1!>60-P5l 
0lIl' ,." · .. ",,$ .. >tr_ISEiO-PS-I 
-. """"'" POI\TA9L[ MODEl l ... -n "*"* """ _ 
67<; ~ b.I!1oty I B",... TWO .... 5 '" e~u"a""'I' ... pPI...:t 
rypoc" iIItwY 1M. 1 do", A! 1 h _ <Ia> FOt at ope'~I'on. 
.... r_ 1262,(: ~ Suppl, Ilj.!od _). RM:K MOOn· 
T_ 1262,(; F\owor SuPP!~" jn<:luded. no t..llet1 

• 

~ _.- ", . 
.-

< ' .' j -. ~. --.. " 
Ii' /i 

L 

! . , 
• - • _ ........ -

. T~"_,,",, ....... t .... _ .... _ . 

'" ~ ... --

.,.'"- ........ ~,''' ------,<-
__ t n."T,~ --I ".atk·mounl .... aI>nel DI"'~ 

$I0"S i_I ~ 1'I'IOItt!. a.9 25.<7.5,~ (20l<1l!>J,190 
""",. t1do ..-t. l'hIO.~.!t .. (481<2£1.127 mml. 
W[IG,n. Pet,.,., ... 10 51b 14 Iql not. I~ It> 111t;fl Si',~ 
".<~. \.It> (1",) nel, II .. Il~~.v ""1lP'1'\I 

""*, .. """,, ....... . ; ... _ ...... 
• 0'''" .. .. _\ •. ,. ...... _ _ .. -.,."""' ..... _. 
_ .. _.,'" »>" .. - • 
..... _, .... 1\ ..... <_ 
~ .. , " ....... ". »>v .. _ 

.... .... 1 .. _ 
I_~: • __ ... _ .. , ...... .­,-' ..... '1$ ... • M_ "-
... __ 3.011.111 

1262-C Power Supply 
The 1262,(; P<lwer Suppl~ .ltach ... 10 tI>e VLbrat<oo 

Meter lor ac: pOWet·lme OI>efat<oo. nus p(7Wf!' IUpply ill 
In(luaed ... ,th ,ack model, Of OpI'DNIIy ""til POttabIe 
_ 105 III> US V. SO '" 400 HI. l W. Of t9!i to no V. 
!iO H • • 6W 

---1-..:_ ...... 

ttofl. ... r;!tc_ DI ... rN 
IR. (\&b2~.8J ...... ,. 

ID '1.1 k&lsn,_ ,­
N .... · ... 
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1933 Precision New 

Sound-Level Meter and Analyzer 
The 1933 rellecls 50 years of GR Blperllse and IBiidership In acoustic measurements •.• 

•• • 11 has no equal. 

• th'" Inll"",,." tt In_ 
~oIon M yl\Cl. ..... ' m.t ... 
Pf.a ...... ......,t .. _ ",,·, ... 81 ....... 
",,1._b.M . .... 1,", 

• C<lmput, IllIhl_lllh~.O>d lully pO,Ubl. 

• o" ,,,.lly mlll. k"p'ool 0fNi'.1ion with : 
• OPTl·".-HGE 
• , .. ,,10-"''' m"" dllfll., 
• .. llndlbl. mlc.ophon. m .. ' 

o CoIn bft "Hd with low..,...' de 'KO.d,", 

• com~tlb" with .,.,.".,.nlon CBMII. "'"~ 'KO.ct.. 

A p.oci,ion ..... nd llbotalot)' The 1913 1$. DfKiSil;l(l 
... ~ .... or~ I. ,1''''''1'1'1 ."'" eonlorms to U. S _ i<1 ler· 
· d"""", ,1".- ,,'.: lOt. Pfeo;.l~ tound-Ievel meier. 
xt.:M!-bif'Id 8l1li',_. a"<l ,mpo,JlSe 1OUf>I:I.-~ mel .... 
An ,mpacl (true peak) m •• nu",'& capabi"ty i5 also 1"0-
,,~. The 1933 mea ....... trve fms .alues (there art 
I'lO ~""'''r'''M'''1 '"'" itulom.llocall, "'''AS of iMal1d 
.lIIIdonas Cu<' IQ CM:rIoadS. The complete 11'1$1.""""'1 IS 
in I pac""g~ _-hall lilt 'le _ """ 01 tonven-
1'0'\,)1 " .... 1)'1'.". 

An ea.'·lo ..... 1".humelOl Set tNt ~per krKlb to 
Wf'lIhl."g ana lhe 1933 ~omes ~ ~-~I meter 
""TI' • pu-;"<>ut",,, d>c'c. 01 10_ B, Ot C ..... "",t'''1 Of fIet 
'eiD' '" /Jo'" ~ HI Ie 100 kHZ, FitSl.nd slow l'I'IeIer 
".'t'" .... " ,,"u PIlShtlutlOf' ~Ied Anolner button 
.11000' ''''pUlse 1e'l1'~K. IICcordinl 10 Ihe propowd 
~mtf11 to lEe 179. or Irnl)aCl (!)Uk ~ prO$$l/I'e 
..... , laI,,,. oIlM ~ tOt \he 1fINWf_ 01 _ 
1f .. 1 ,/fIflKt nolle. 

Con~II!IIIIO an DC~"e·!Iao>d ~""'Yle, II eQually fjm­
pie, I~m Ihe ~nob Ie II) .. desoroo ""laWl band . ther. 
'''' 10 to d!oos4! I,om. ""Ih Cf!t1tc' l'eQU!!tlClft I,om 
JI~Hz!016~HL 

Yiflualty m;Sta~ • . pn004 .... a .... tmtnt A ""ilt conu, 
• _",,,,", 10 W1 lhe mele. '''''&e, e.-en .. hen the II>­

Sffumt'nl .. <.l't'<l1I'l "" oc:uo,c,band ,Mlyl(!t. I" otner 
I~.""zero. h'" ... 'eQllO,ed, A~ ,noul lange conlro' 10 
.,11 ... "aI'~" 1eIoeI,."I ... _I~l"" ' .... ear>lrDI to 
prowl ... In OII-ICaIe ml'I~. "'1ia1;on n'!tf I~ m,'ed 
oc:_ f .. let IyS ~ __ "<I rBol~ Ire nte:IKUty to 
CoIlt,,,n tl"dil ,.,... ' num ar,."ylI~8 ra~ae IrJd ""',,"'''''' 
d~ ....... '" , ... ~.' a .. In th. 19)3 a _ ..,t_~I" 

~1I ,,,,,101" 'I ~Iem 
r, ,h"'e. J'Oll fill M Iy 'I rar' '1m r. 

,,"-- _ •• 1 .J 

.tr_ .. ...", I ..... utom..t,o I) • _ 'lIY otII be t:.: '.Ib!". 

.. with _ -"er>'OeI'.T> 91 l'a~1 liiU\lls. 
TMI' unusual "",Ie. SCIt:e .1 ... enllilnca the Oil"" 01 

CiPI<1II'<lfl. The "",tet SI>'I". lull 2Q.d8 fat!jJI! ... itICI 
uated I,.,.. ... rl~ ,~ t~ er'.t,·. rana-. iW'Od cfo~ap the 
"'!~"...oIor sell """ I .... n'<':~r I",~. T_lut", ... ~­
duc~ In" "~rr,~ <" ,n ,. ~nd illd " 
'~I>id. ""OI·lre.' i'llerprelahan 

Aft •• par>dablo,........, labor. 
tor, Olte<1 ,I II do;,;"-abl~ Ie 
record l OO'Id ..-su.emenl$ lor 
lurlner ~""I)'1i1 laler In lhe 
laboratory. With lhe 1933 lind 
Itl C_~1Of\ rlCOl'der, the 
1935. ,I Is -,. to make ..:cu· 
rale ra::on!inp cd suc;t, ~ 
uremenlS_ In &dolil,,., 10 an ac· 
I.OS<I.lII OUIP1Jt to d'M! on. 
cr..nn.! cf !he '_del. tr. 
1933 -'so prOVtdes I 'eYII­
r.~ .'1"1'1 thli is !lIorld 
on a second chl" .... 1 01 IhI ~ 
~ro:ler On pI~k. lhe 1....-1· 

'..... se!t'"1 !.lied I", II\e 
sound·'eoeI meter ;s Ondotaled 
bI' I ",g,1lI1 d~~r on lhe 
pa .... 1 01 IhI lallll recorder 
Thus, the 1lI1l1111tVl!S both dII~ 
and ab$(>Iu' " IneI ,"formal,OII . 

A de DUlPIII_ !)<apo<tocr-I to 
li>e m>t ... deilecl'OII !II_. in 
da). 15 prOVidoe<110 drio" iI h N 
<;QI! c!c recorder lor Ililfd-c"I'Y 
records 01 the le-'>rel Y5 I, ...... 
TM. oulpul ~s I ~ 
ranse 01 40 dB plus an edo!i. 
100N1 ;?(lodll ertit !""IOf .11000-
~"ce. 

011 .. , IN!~'" IN mic ....... J·t ~<III I 111t1COP­
, 12·' ·, ... t_ to r.c.a ItIe~~',",holl"," IrtIt. 

m~"1 ~"<I OI:tl,,','" 011 me IDUnd hflld There i ••• rc l ~ 

" .-d ' ''' e.t~,~,., table< lind "ir><XI " Ihew ... 
"y. ~~~ .• 6(lI<.tol r;.ab~ ."'" ".J>Od !Of .. 

.... aa." " IO·IOQI cabl. is IUpp'-O '"' -.diI' 
eqU_" ~' ......... _tI _ "",,1t.:1<ld b~ I .. ...,... 
~, I ... nfMmll""'" In I.,. ]933 I. de~"e.nd 
con~ect~ to ttlfo tabl" al IhII mlclOphone Ind. 10 prC...,,1 
II&1I/I1 loJU. 

" c:ompll'l~ ' ... oj _"ei .... "",",_ .-oj __ ic 
m~ C¥I De used .... In _ 1933 "''''' >4e'l 
... ,", .. ..-" i>I *" IWI), , .... _-ha'i inch '''''''ow!no;o 
d""",, ""trO/lno ...... Mll>ul ,,,d. la, <mOt,m l"gh.lrfIQu"",,~ 
'"_ ar.j nu"Y ,<1611 directional Cnara<ler;""<:5 • 
• f'4 I"" _·lnch r;>r>dgm.inclr:lef\l:, "licr~ 'or 
"-"_IS ot -.ery tIw 10_ It...... TO ,,"'pi'''' 
~"II'om _ m~,~ 10 !n" )Iner, !wa_ 

MEAIUAEUEKT OF SOUND ""'0 V'.RATlO'" 



~v.ty Plese!S a'e prOVIded In tM 1933 You c.Jn use 
two nnc;, o"ho" •• ;If''~'Iy. in a .... iIIs of mNS\j'e­
menlS. ",.it1Ou! ~M .. a"on, metely lum !he Mmiliy,ty 
swileh 10 1M POSi liOn eorre&ponc!inll to 1M m>erophOne 
being tMd 

For fl.1d Of lab UH Th, 1933 O!ler~l\!$ lor liP 10 20 
hours on wl!<Onta",ed baUe'iH. A CClmlloinion IMIN­
mer>t. 'M 1940 p.....,r SuPIlly and Ch ... ,... allows 11M! 
anaotrllll" 10 tle ODe-rated ''''''' the Ie Ii.,. JfId prov;de$ 
It!CI\arINbIoo bal!e<e& 8rod • CI\MJ"'3 citcu;l Seft,.., ...... kIII. 1o .~_ h..... Four w:,~ 01 tile 
bl-sic InwulTlflnt .l,e oHered. Ihe d ;He<ence Jmor18 l!>em 
bein8 the "umber and Iytle$ o! mk:rol>hones SUPlllled. 
Vers""", w.11I 1111 p«oet'dicu,,),·illdderce ,_ ,.,;. 
c,~ a,e oHered '01" I"" o""ven;ence 01 CUSlomers 
In fIIow Ql"""es rPoll"liculotrly ,n E .... """) wIIere ,\ has 
bo>c(W'''' evstc""",", 10 musu" wot!"l th;s Iypo- 01 ""C'O­
!!hone. It sI>oY~ be nated 'kit all V'l!fS>0n5 011111"1<1 com­
D'Y"'i,hIECI79 

5P£CIFICATIOf<S 

51 ....... "'0: ~'" I ... ' ..... ..- ."'SI 514-1971 lor T~ 1 
,'"'-, .. ' : ___ ...,~, "'-., lEe I 79-19ti!> """ P<ocioion 
~e-. I,,,",, ,,;. lEt 113 1961 tor _!.~ "'''''"' 
.-.SI SIll-I ..... , .. to, 0.;'3 .. , HI~·o.: __ T~'I"If-Oc_ 
Bo<.d T~I'O 0 el .... II Fi"« Se'.; lEe 22~1966 ,'" 0.:_. 
HI~·Oc:'",,_ one! Tl"!iO'tj.()cI_ 8_ f,lt.,.s Ig, tn. A""ry.i. <II 
Sound _ V.b·"'~, _ P,~ lEe In _, 101 
,,,,pUla .. ~,'''''.......c 
_ ~ 10 to 13D<I8,. 20 .'1'''' .. 111 1100 ..-.c<o-
1lI>oo"oe. 3D 10 '"'0 dB ",'~ \.10« """~' .... 0<, ",;W,'" 
FowqUOMJ"' S H.l 10 100 kH., _I al" I"IIn ,_ AN 
Al.YSlS. 10 DC .... ll,WKI, .. ,'~ _,", ,..,que",,," I,om Jl.5 
HI to 16 <til Yi(IGHTING A, 8. _ C. 
~r. MHER, 2!k!B sca<e bnur!)l ITIIIfIo;ed In <IS Itld 
_. <..", ... """ _ .. _ ou,"""', .... ' ... indotA'od on 
IUIe R[SPOto$( fat. slow. _ puk, .... ,"""' .... 
{per I[e 179 ••• "", .. ,,'1. ",,_,ton !IRIo<:\ed. Prltc.~ """ 
<10'*'''0'' lor ~ ",,'h , 2O-CS Cfesl f..::tor ~ lu,1 O<;.ak. 
ttat-IICtor ~i\y l'cJI'er tlliI1Io" htll .... 1 •. OVERlOAD, 
S ..... ' DHkt mon,tortd., 2 .,,101 1>(0" .. to PrOOido ~Wt 
"",,""~p " .... ona RA'-IlING A<IlOm3lic 5Ylhtm (OPTI-
RANGEl ...... "" .H anaI1"", ' ......... SOlI""'-_"" ,.100 
lor _~ .... ,.......,.,1101 .. n, ............. 1 con"01 ptOrdos 
-.ido, 110: ___ '--' 10 dB 

Fin..., WEIGHTI"Il. A. 8. C. _ flo1. ...,.,."non ootIo<:*, 
OCTAVE lIA'-OS 10, rnanuoIIy ___ ""'~ 35 "1-<lB " 
101 ..... "'" a, ,""""",",I cuto/l, .. lll-dB at_I>OI\ O! I'> _ 
2X cen~, If<KIIN\C)'. > lO--ttB ulI·"",'e aile""",..... EXTER­
NAl. fillERS.., til """'IoIUI«lI ... I .. , .. "" ... :",I.nl n," 
__ OC .... -IHncI ron",,, __ I to 2 ",,,,,.Iu'. pi">orIe 

~. 

,,...., ' •. " .. I .... eIocll.U ........ , "'< ............. ,'~ 1101 
............ n"donte _, ........" ... ,,,\I> <lriachollia _ 
_pi" .. , on 12 ",. _.1\11 ..... " ... on 1011. t>-_ 
uti .. OOJ~"". Of on 60-11 nil' ..... ,llItIltt_ I .. "",.., a~ 
til !rom I.)pe '0<0101/1,. INPUT IMP[l)Ai'ICi I 1l,1/< 3 pF_ 
OuIpo,iI' S'CoNAI. OUTPUT: 0' " ,"" behon(! 600 CI tor .... 
_ .... 10 lu"'''''''"' """ .. ""lit<' 0<\. ...,. ......... ,,,,,,.,bIo 
IV.NGE: 000£ COI-IaCt e_ Jlf<"'''''' _-10"" ....... 
,_ '~'OI"'~'"'" to 1935 C-n. DaQ R«u_ 0( 
IECIED OUIPl11 45 V cIr; DOll."., c 5 "" <or,npona.,. '0 
lulL.""" .... '<1 '.!."""''''''. ",,""-'I .. ,,,_ .n dB.' 0 I VldB 
...... 60-<18 ''''ii<' L411<lB ..... """ ''''eo pi". Z<kIB nest­
loc'or '''ow.'".'. ""Y ~ pe,_,bltt, 
Ca~",.I_ , fACTOIlY· fully...., _ CIIhb'aled to ... opec-
• >1001" ,'" ""., ... ,_. Ind _'"~ 'oil ........... ,ed 

J "" I" ", ,"-"" __ .,,'/>. w~ [laC"'" f>'()A,l 
.:iIoorO!cry " •. l .. d "''''"- __ oaIob<a\!OiI .. II..,... 
_ I<l I" U_S N.t,_ 8"' .... 01 ~"'<It. ON SITE, 
B"ill '.1' , " , providet QuIo.;io. I .. , 01 elk'"'' c .... u·l$, 

1M: AS! q .. S' t.I 0 ANO ¥IBI'" )1 

(".II I~ SouoId-l_ c..t.b-I!or i. "" ."".!of ...... "'" luI 
,,_ ... ~,"""'. «Iud;'" m,c'o-lmoIr_ TE»f'l~AfUlI[ 10'0 ·5(.·C _ ....... -cc 
to 'fiO"G ., ........ toone, ... 'e""_ ftU .... OITY. 0 to 
~~,.. ~'BRA nON AND ",!(;lIoP1iONIC$, Cool,,,,,,, 10 III> 
~.1cIt>Io ~NSI.-.:I IEC "....,..m, 
Suppollell. M,c'~ .tt ....... "". tool ~'I, 10·" ""':rOIl ....... 
~.t,," ""Ie. bo" ....... 
Av.lIobir. I ~ Pooo« Supoty _ 0. ..... el«Ife'-(D\dtfIMt 
m ood .. "',. __ """'CIJIhona c.1.idp _ ~, 
_~, If.pOI!_ ubIH. _ "''''''''''-' 
-., • 010..1 ..... _ ...... C tall. $UpIII'Od PtDYidot ~ 20-~ 
_" ....... 19-40 """ .. $ull!)ly _ Cllatl"f ., ..... 10,.. ~ 
Ii..., c, 1933.00 ,n<I".deo 'e<lIa<geable bill.""''''' '''''t'' 
... _'ce e.t6ry chkk pmy_ on 1933 
.. _~ Sm.o.II. ,1CP'f. "-'<I heltl uw W"~ ~a 
o 2~ 20 .. ,...- _ 10< .roped """""'''1 OIMEN~ ,.''''''1 "~.<J In ,1S9<229.0.76 """,. WUG.n·~, It> 
12 ~ ql ,..~ 10" 1._61o,ij ""''''''<"\L 

tIn<t'o<_ 

, ... ,.,-~ .. ----­~ ...... ,rc''''_~''''''4-,~n ,_,.) ... ~ __ I ...... , ___ _ 

-( ....... "- .. ~ ........ 
""~"'''' ""_ ... _-
1O<,~_ .. ~ ... ... 

"II"''''''''' _~, ............... ,' ... 
lCOO'oOO'-..... '(C '''', ,_ ......... "" ,",_.I 

",.," ...... - I.,., .. , ___ ~ ...... ,"" __ "_~ ............. ... ..... .-........ _ ..... -.-
I •. , .. ", , ... ___ .. ----__"'--- .. ""w' .... n .. ,, ___ ._.,_ .. .' ............. ,., --- .. -. , .. "" . .-tt><",. __ , ... ,. 

'''' .. '-.>"' ... -_0...-,110·" 
1 .... '-.. .... _-,'"_ ...... '_-< "0"", ... _ .......... __ • H 

~-,-
~-"_o" __ "'~ .. -., .... __ .. ,""_ .• _-

....... _-""'.,._-"'-... """.- ............. '" ., ......... 0 __ ...... ", .. ....,... "' ...... "" ... """'--- ~,,,, "" .... ..-. '" , .... """_ ... "'. ..... " _._ ..... . , ..... -.......c.--_ 
..,,.,, __ ... ,ON, .... 

t.o_Do .. _ __ ,_ow.. 

, ..... ... 
" .... "" 
tI ....... . ..... "' . 
'.'-, 'M'_ '_·NO, ,-, ,-­,_ .. .,. 
10"'-' ,_.-
' .... _, t.u_ ,-, 
,_Of71 ,-" ,-. .. , ,­I...,·."" ..,.,-
'U" .. ,_."" 



19:.s Cassette Data Recorde~ 
One of the smallest and most capable 
data recorders available today. 

Now 

• .. c ...... , co" pirkl" IIWlnoomeI>llo< 1M 1m 
"'.eldon SoulMl_Ltln' Meter and ..... " ... 

• C .. HU. eon •• nt._ .nd o~r.d"9 oImpllcllJ 

• ,'.'uall, mho"-k.p.ool OpoI •• tlon with _k 
....... llor lor ...,h dIa ...... 

• _o.eI 01 _t'ld-",,,,,"-'et .-.oto. MIII"iI! 

Casoetl. simplicil, The 1935 15 • two-ch.lnnel, two. 
ifo'l<:k magnetiC rape 'ecor~ W,lh • Phil,1lS Cios.se!1e 
'Ot~1 In use .... ,In !he 1933 I'fecisioan Soundl .. et 
Melet _ Ana1rH<. tho! ]935 __ '1)0 records the oig­
NI' an _ dYn .... WhIle an !he ~ it records tile NI· 
\'"& 01 tile soond·'_I·melet , ...... COI'l!tol. Thus !ne 
$IS"'" and ranH/! ,"format''''' I,ven on play-wek ~,e 
~ntre.1 10 those lvai"'ble from the soulld-level mele. 
at thol t,me 01 IhI or'iu..1 r«ordon&. Voice nota gn 
alSO bot .ecooda:l ~ Interrupt,"I ,,,. ..,,'" cocIe. 

AllhouIh In\el'ded priIMrily lor use ",,1/1 the 1933. 
the recorder C1t'I "10 be used woth Iny InstrurT*l1 that 
p.o.-odes an outPIJI 01 O,S tn 2 V ' mI. In thil ene, the 
ran,. Information IS entered manual ', II desired. the 
second channel an NtOI'lI ., enl lfely separal. Sianal, 
1lUC1I .. tile 0UIpu! 'rom I second ~ meier ,'" 
...... 01 the <ante data) Each channel irocludls I ~ 
motl,!(Ir l!\al displays 1l'1li oOsoIull peak _. '.nUes~ 
01 poia',ly. 10 l!\al ,eco,d,nllS a,e vor l ... Uy '~'p'oof. 

'ncluded with til<! 1935.,0. alt '*"'""" Y __ W,$ 
- tape, microphone for "Oioca ootes. tape-head _"'Ie-
0i0~ lei .. nd intlll'a 'ned,OII cableS 10 !he 1933 

Sl'(Crnc.o.llONS 

1Ie<o<lI,,'" r ....... " 0 150'" ,,."'" '- (;H~. tCwlana' 
T~"" CPU), ~1\Ion"'1, !"O·lr.I<~ 
Nom>.r ROC<If1I' ", DIora\lon; 30 _ ....... ClIO 1a!>I>. 
r ... p[ 'II'E({):;, 11'o·n, '~eIl< "onocal!y C1lf'I"OIIed . ...a 
'i~ 
1ft,,,",, Inl)ul ~ .t 1CnoI1npuI. _ <:I\Ift'M' 100 
I<fl ',an-! _ corfUPORCl "I to _trIAl """,m"", re-,"'d 
_ '. a(!lu.Qb .. ,,,,'" 0 5 to 2 Y.,..... AANer COOE AND 
YOIC[ NOnS, Secanr: .- •• ,<rn.I'" '1ICGfdt. ' ..... <_ 
,.. -..- __ ~, w.rh <JoU I..." • _._ 
_ ~ _ " __ <30<1 .ur ...... ,'CIo1Ir 11\1' 1913 ~. 

1940 Power Supply and Charger 
V.I .... ble comp;>nion The 1940 allOw;S ellhoot the 1933 

PtIC. '. "" ;. ul'ld-level MeIer and Anal,' .... or the 19J5 
CaMlh- 0",," Rec",cIef to boo _a18<l I,om an Ie ~ne, 

,~ o! Itw" ""<!mI! IMrref..... II .. """"lied 
""I~ r..e ,ect.a-'1I6ObJe calis (10 'lIIi1c:e tIM! IItdin.')' C 
cell. "'WI.1!<! in the analyte' lit 'ecorder) and I b;H 
t"'1 ch.I'lII' TIl<!.a .ta no ,ofefNI connect_ 10 
tr'IolIIe. lhe iml' ....... ·,r' s,mpIy pi,. Into the 1940 ..-.cI 
ere """",,"m at 0 a: . "''''''' an"" 10. I:>enc;h,~ 011-­
er.l·gn 
SI'(ClrtcATlOHS 
_, _ 5 V for ktII_.llon 01 1933.6.5 V !or lotio 

_"'_ 01 1935, 250 "'" "'""-
~ ~ 2'00 ........... lilt cr. ..... bon .... '" 1933 
or 1935 .... _u", t'Id..:es III ~ lO"'" trod<,.' ..... 
_ IUttl"" "'" ,_..,. a..'''11 I' ..... 16 ~ 

___ ' ''lc,o,toI,,(IG 

e • .., Sound-I.eMI ,",,,I'" ..-.:I ....... rvz ... 01 .... """'Iy by . .... toh 
on tt<ordet. YoI«-not. "'pUr,.... 100Hn inpUt Impedanat 
_ ..,to",aloo _I C6"r<d 
'_' oc, R : .... -2 <lB I ....... 50 It< 10 12 ~Hl ....... 
GII"u_ ".....,'... PLAYlIACK EOUAUZATlOfI Hold! 
III" .n ,s)o RUnER ... ~O wrNI 0·3'!1o rmo .. .."..., in 
~<CItIWIOa .... 111 NAB _til ,,,,,,,I 1965) MAX'MUM 
SIGN"'l TO NOISE RATIO, 50 dB ., ",enured In K:Oor<Iat><C 
,.,rh N~B .1lIod..-a "anp l""" 2'JI. a;<lortiGn to .... .....,ted 
............ 1. 
0utp00I 1_ dI.~; 0 5 V __ 600 n COt---" to 
.. --no! ..........,.,., .-.:ord ..... I .... <~ _ ..... I<HIB UO'II 
tauor o;;IIpKir,> "", _ con be corvoeoled, 
.... ~ M_ .... : Bot~ ~II oneluOo pUle a.-t«ton thaI 
mo.,,1Or ~ oIl1Qr~ pooi..-iliu _ a .. pIay "" p,voaI met""' 
To"", .....- C ....... Bu"!" ~I a;u.t .. prllOllles 
,,,,'., _lor ..... ~ ...... '- _lion 
S. ,~ •• ~ .................. 1,"". _ c~ luI. ""_ 
_1."1 c;.DIet. 10 19l1 Pfec:, .. "" SGun<r ~ M.'ar _ M· 
.1,_. earllllone. ",oe"","""" lor ... "" nor ..... ca, .. "'" and 
bott ..... 
_r. !o .. ~ _" .... ..". $I,oOlll«l, ptO'v<le _I 10 ....... ' _at..,., 1940 "-' SuwI, _ Owpr _. _ OC>-
..... "'" 01 1935 ...a ___ .... ,~ .... , ...... lin<"""'" 
.. ,tl! _ ..,pplyl, n. ".,""" <e'" "" r __ , [9] or 
~",leo1t, r~ .ect.orllNbfe ""III. Gould N.t.ar\Il N.<..I<l 
T11l1 2.0 SCB. '''I~ !nw1,,"'8 W"'I 
r.t~~ DlMENSIOI-IS ' .. ..,.dJ 6.~' lIl.87.3 56 . tl~ 
U6I90 """I, WLICiHT 7 .. 13 21<&l ... 1 

-
". . ..... Do .. " _ 
c .... " .. ..,... --.... ...... -" ' .. _-. " ..... , 

'" .. -, 
.. : 
...... >00 ... """'. , ......... 

"'u'l, ' : 5..,... .....l<e, ."c- .... C .. 10 rtll>IK<I 000.-....... !>at. _ .. 1933 or 1935 
-. 100 ' 0 125 lit 2'00 III 250 V. !oO 10 'flO I1l. II W 
Mocho~~.I: O'MtNSIONS {."h.<dJ 4 .3&4,25.9 .•• OI, til I' 
1080240 mmJ WI.IGl1f 3!o ItI n 5 "'I JIM, 5 ~ 12.3 Ioal 

~-
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Sound-Analysis Systems Now 
The s.aund _lysis ,!'St_ Ihown he<e CGf11.,,, the 

1933 Pr« IS''''' SO<Id-Le>eI Mt\ftr and /lMlylllf and ,ts 
MOSt corntr'IOOly used 8Cceuct,n. The Qrf)',n, uses 
""d acte..O',n are also ;Jv,lI.b l" ~falfly lor those 
,."., \'''.~ to '0 '<)f il set soe:: locally swu.d 10 IM"i, needs 

1933-9712 Sou"cI·An.oI)'Oi~ 57.,. m Tn;, 5)'$let" con­
t.> "5 Itc I, ""~8 'ml.u .... ·, II and KCE'UO'Oa, 
• IW-'He _ PrecISion s.-v,d-l .... , "'e'", _ Anal~let 

With '. ;h Inc! 1·.nen,1.>I ,."",,",";nocI~-'. 
1IX:";' rk<;tr"l~ ~,0p/I<Jn~', It ccn­
la'rm Ie ANSI 5\.4-1971 T1~ I and lEe 179. 

• 193$.9100 CMseue 01011 Reeorder ... ,th Inl~rcQMecl ­
nil r;.ablellO the 1933. m croo/'lOne 10<' voicfl nohn. 
CiS~IP I~"",, _~. held """"'e<!IrIC4! """ 
1001 k,!~ 

• 1!>60-9609 o...mmy micrOphOne. IS·II'ICI> 
• 1560-9522 I',-Irch ..... rIdIC' .... r I w,tIdIe,"" M/fl 
• 1!>6Q.9!l21 I-onen .",'1<114,..., II w,nd5c,." only) 
• 1562·9101 Souno:He.el C.llbrator w,th adaPTors and 

o:.'I)',n8 cne 
• J 933·9604 c".,'Y"'i eo ... (I •• ",,) 
• 19)).f·,)\ ~<C10rn0ne UI_on cab'e. 6(; II 
• 1560-~·' .... r,~ 
Ot.w by "'; N~ 1933-9712 
1911-'713 Sou"".""""",. S~"m ThiS sySlem cort!~rtS 
tl1fl IflSIfU'j .~~ lind l(<:eS>.oro..,; noted in !he 193J...9712 
c.eept for tl1fl 100Io""nl wCltitulion of mic,ophontlS, 
h-,neh and 1-,roeh flat pe,pendiCula,·incidence response 
eieCtret<Ondenser mic'o~~",,_ It con/om" to IEC 179 
lind IS rfCOM",erded !<.or [urOP6lll ~!tlft. c.t~108 
N.m>ber 1933-9113_ 
1931·9110 Sou"" Artol' . ... $,IIm. Th,ssy!.lent C(I1Ia;ns 
me w;,·- "·\1II.IITlef1I' and K~;es IS 1M 1933-
9712 IfIS& 1!'It 1935-9700 Conana Dala Recorder A 
1935·9601 urp/\Or1e N$ beeo tdded_ SIOI"P lpace is 
II"""ded 10 ~d I"" 1935 .\ • ialM dala. CeIaIOt Num­
I;)er 1933·9110_ 
19n·9111 s-.s·AMIyolI $,11_ Tnis system c:onUuos 
1M ""IO'\1"-Il and ace-s, #oe$ nated In 1M 1933-9710 
beePI lor tile foUowmll l.Ub.Jtotuloon of ~r~)lIon •• ;; 
""incll and \·inell filii Pl!rpendlcular.lne idence resPOr'lS'l 
oIecl'tl-«ll'Oenw mic'OIlIIoneI. II confOl'm$ to I£e 179 
an:! Is reeomn*>ded for E .... opean counlr. catll10g 
Numbe,1933·9111 
Carry"" c...lLorle) 1M JysI ..... Co1IfTY"l1 use tor 1M 
1933-9713 .. 9-)'12 .. 9711 .. '" ·9710 _)'SIems" wpplOed 
,.,111 e<l(:11 ~t$tem bUI Ciln be OI'de.ed _r&tel,. Ce\aIOil 
Numbet 1933-9604 

1933·91111 Souncl·Analysll S-,.tem This l,slem eon­
taons tile k ,~ .. ,." .. !;!ru~-.-,Ic and /ICC_on 
• 1933·9100 Pfeo;isicn $ouNILeoeI Mater and _Jyzer 

""ttl \~·'flCll ."" l·iflCt1 flal ,endon'HnclOtnCe .a­
""""'" aift:tt~~"'" mic.opI\cIIIft n Con­
Io<ms to ANSI SI,41911 T,pe 1 .00 lEe 119 

• 1560-9609 Dumm, m>c~ 
• ]560·9522 >,;-iM. wOndscleen (I "", ndse'ee" onl,] 
• 156(1..9521 L·in. ""ndsere-l (l .....asc • ..., only] 
• 1935-9601 EIo.~ 
• 1S62-A SooJn<I-l..-.el ca"I><.I01' .. ,III acMpI\IfS (no carry-

in, eooot) 
• 19JJ.9603 Cerry'~8 c"se (Smioll) 
O.~. by Calal"ll Numbfi 1933-9714. 
19l3·9715 SOU""·,. ... I'III S,ll.m Tills Iysllm con­
taons 1118 ~WUfI'\Mt5 ~"" ....... ·ories noted ,n !he 
1933-97U e.c~ fOl' It>e follow;"" subs\,!I.I1,on or mI-­
CJ~"" ~'onc.h _ I-inch flat pa<pendleullr~nc>-
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defoC_ fesp0n5e e"-clret-<:Or>Cler<l.er oTIoUOIlIIOI,.".. II eM­
lorms 10 lEe 17'J ;mel IS .ecommended lor ["OI*In 
CO\lnI'~ Call1IOi Number 1933-9715, 
eo"""1 C .... (Sm_") Tile carry"" tiM f<)t It>e 193J... 
9714 ~nd 9715 Iy,term; is ...,pp/ied ",lh each syslem 
but CIr1 be ordered WPIO'lIlaly Ca!lq Number 1933-

"'" 
GINU ....... "'Q '97] "", .... "" 



1521-8 Graphic Level Recorder 
• 1Hz 10 200 kH l 

• ,..,,,Y K ..... ;1"'11, - OJ-mA. de: 

• 11 ...... dB plot 01 rms .., ..... lI~. _ 

• 2Q., ~o., 0< to-d8 ~ 
• • 

e­
o 

SI.II<I. alo"," This ,eco-der 1If1I(Iucn .. PI!f",",.m. Ie 
1)f000·"blil """",""'1 reo;ard 01 ac.'C1t.J8e ....... II 
1.......,I,on 0.1 hmeOl "'_other QlMnhty Record. 'Ot I!>' 
",'pl •. ,lie frequency ,"""""'" 01 a"". 0< t~ Ire­
~ 1PIC',um 01 n<lISeCl 01 a CO<J"I(>it'. eI«I"cal"cna 

The ""do ' ...... 01 ""pet SpMd fac:;hl~l" 'QrIf PI<~ d 
~I""" 11UCI\. ,tattoo·noise) 1ft .. .,... ., ,"""-Our.t". 
"a,....nl meMU,_ts ,ouch .. _"':";"'TH~ 
loQfOl W"hnl s~ ..-.I """ t~y ntt,," "'t 
Mlect<!d by 10 .ingle JW;Id1 . n.. I~y '_$8 CWI 

III! f"<'MIClf!od d_iOtd to 4 5 HL "',~" I~ 5'''''''''''' ..... " hnfl 
:seem. ""'iell 1.11 .... """ ,b<uPIIeYIl! .a"~I""". yO\! ~I 
a ""o..lhO'<l plOT "',llIOUlloss of ac~Ufa<y 

Tile ]521 i, a soI;(I-$I~le. "nKJe-<:lIa"'>eI, ser'V(>I¥1l't 
,,,,,order .. ,In Interchangeable lopn,hm poTent"." 
eler •. of zo.. 40·, Ind 8O-<lB fil"Ke'S. and III,nUt POI~n-

Sl'(CI f1(:ATIOHS 
M. 1tH0f<I,,,,, R~NG£ ~,,81" ._, .. DOI'_ 
"'''''''~ 20 " ... 8D-<IB PI>I""~"-~ ,,,,,'I.o!llo ",. --...,.,.., "/ ll'<E./III'T'I', '(I- 01 '" ...,... <18.. ph • 
t· ""·'''H' .. '''05'111~'IO ,,1.-_ '>Cl8 .. 1I;'. r--.. .. , ___ wtltMf: Si>McI ..... M: ~ __ 

"'" ...... ' ,_ ... ;, " ~ ..... -2 alii. "" II> ZOO ~ .. , 
r.-=, ......... " •• doPt''''. on .."...., __ "', 
__ ... _,,,. '-c ,w',· .... IIO-<IB pol. ","10'1' _oa 
-<lOO<I8'" ,.t __ 1~ln ',,-I 

XI ,- , 

" • , 
... m .... 
~ 

" " 
'OIl ." "", 'U"'_n"U~,' , 13<' .. _ .... ... , 

Dc R_'''I' RII.NGE 0,8 lQ 1 ~ !O.B II> 1.0 ",II.) lull· ... w. 
,.,,~ '''~ QOSoI ..... adlu""bIo 0 •• " 1 .... , ... _ A(SP()IoIS( J 
dll_.,' Hz IpIt pk_p"''''''''-" ~., ... 01 IVil our.) LIN 
EA~'ty ·1 .... « Ivll..:alot. 
__ ·02~,\"Hulloc.oIot. 

lnpllt: ~ L[VU AECORDING Senoil,,>lt .. I mV , .. 0 <&81 
. ~ , 10 1<0. "" ....... '" ,.. 6O-<I8.one- '" 10<18 ... po. ..... 
...... , to 100 v .~" OEI(CTOIt RESPOttSl r, .. """ """''' 
o,;zs aB 101" ~''''"''no ... """,,- _ .. ~ ,. .......... _ Dot 
• __ ..... ~"" os 1 V OC R£COf'U,)'..c. s...,. II 
oa .. 1 V ' U ",,," ,nlOl 1<0 
[.-, Dc It<t_ ..... umn.lll do rer .. e"" .... ,' ... 01 
0." I" I.~ V yn", __ .......... ty 10 cor_II", ..... ,""'. 
01 WI I<> l 10 I In the ...... """'<-II oIl!1e .,., .... ....- re.I 
~ ...... ilpoMcIs 
HI';H SP£Ul !.IOIOA Pal*"..-Is of 2.5, 7.", 25. 75 1«.' 
m,n Uoed r", ~ .. ".~ 1'0tU0et01 _'_I ... 

1 
-.. , 
'ft , 

I~,er to< de ,eco''''''1- 11'01 1521 ",n IJe Cd'IJt~fe<J 
..., ,e1ioed "" n 101 reo>tdirIR sotut. te'~fI u,.efj • 
(~"naes 

Or '" oombtn. '_ Th" I'acn't ...... , 'tcOidei (M\ be 
.ha·"1;.1111'" eIIC"..gr1y COUPled 10 ... ; ..... GR ....... 

r..... .-"<1 IISC,'''''''''' 10 'l'\C~,an,a 1l1li j'eQ.-.cy """I~ 
OIl !"t' ..... ,1);>"'" .. ,tt> ,,.,. "''''_,~.,., u'liridfd 1<61'''11" 

,,",-- .1.,' w·".IClUftI1. ... , .... ·, ... IlIIIr ...... Jopan 
"''''_ lC"",lSo-era \Ofi:Ie ~ Ie ra~ .. as . l u<"IC'Ootl 
" t'me, the """'111 spMd .. 1I,lkifon!iy hi.,. "II' ''''' 
mNSl.O~1 of ttYel,...""gn I' ..... _ orner frans,""1 
~"""'c"". 

C<lrnbiMM.,s a'~ .... .-iI.bIt IlrNKlV aUemblfd; """" 
eumplllll "PPMr in tt,,1 ClI'~ 1 ,1It; lno,,"'''' ~fe I"",[i!d 01 
~rI;cu l ~ ' Importanr." Me 'oco'~ina IMt'umenl comb,,,,, 
"0'" lilli' ~I the ,equi'~"'e"" ~I Mil ~'~ndafll 740B 

"'EOI J'" SPUD t.I01011· .. _. ~ of O~. I ~ 5, 15 
'm LIv<I _of'< _~I ~ In ......... , '.0'" pi, Is. 

Ltwo sPEED "'OfOl'l. P_, '-"" 01 2.5. 1 5, 2S. 15 "'.1 n 
Lh.td tot _" 'rnm I ""'" '" '" 2 ..... 
a..n ~_ " ·ft . ~ _ on r.-Ift _. 100_ 

". s..._ ........ ~.:u_ ... 
""pp""" 40-<18 pol""' .... ,,'"'' 12 dl 'I "",,,..NI n· 
"""'" i" '< """'~ I roll ~ 1511 gus cPl.", _. _, cord, 
1!>60P95 ~'" ~ Iphono '0 _1>iIcl, 
II. • ..n.bIe: _nl."""'~e..., C .... l _', pHIl. ~~ . mKI ..... ·, 

01 ,,,,, .<jleed ""''''' ... d, .... .., ilfI~ unol •. 
1'0,...., l!l'!i I(l 125", llO Ul250~. SO '" 60 Hr, 35 W 
"'"","nl<.', A"" k·be""" .. ",,,,,I DI M£NSlONS !w.~xdl 
S.""h. 19>9. 13 & in (41l3. Z29d43 mmL "'''~, 1'i1,B.7S> 
II 25 "'. 1483"<222. 286 mml W£ IGHf· SO Ib 123 1<111 ... ! 
621b 129 .... 1 .,1tPl>' .... 

",-,,--,- .. , ..... , --""'''''. ,.,' ........ '....,h_ , .. ' .. ...... '_-
,.,,­I.,' ..... 
''''­,.,,-

... , ... ,. 
' .,,' ... 11 

·00 .... _",,,,, •• ,, ........ «"'10 .. '.,", ' ...... h 00-", __ , 
.... .. , .~"_, ... "u~ In" ... 
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1521,' 108011 .. Un/! 

f>roo<idn lI'IKhInieal-dri.... OUIpUI Irom 
1521-810 OPe,ale..,y Ilnir UtI;1 

FOf meo:;t\lniQII;OUpI,n. 10) 1564 0( I~ 
_'yz~ . F,ned with 24·10011'1 SfJ(oeI<el I ... 
eludes chlin. 

1521·"16 Spudel IUt. COf!I~in!I 5 " I ts of 
Intet~ SP'OCl<ets lor 1521·PI5. 40, 
36, 32. 20, and 16 leeth . Prov,de$ d>oiaI of 
scate Illdor In profIOI'tion to that with !'IOfrnal 
24- loo!h $llI'O(:kel Includes eha ln. 

"'.'''-._", "-'-" """--' _ ........ _ ..... -- • _' __ $LO_ • lIo< __ '''~ » , .................... ' .. "' . ..-, ...... • _"A""_", .. "'-,_ .. ,' .... , ....... '. .. -,_ ... ,' ...... .-.. .. 
'0., ... ,.. ..... _ "" ,]04.& ... ' ... --...A ..... _ot 

o 

• • 
!-
• • 

---"-, ~-.. ,...,._.,,,, _." 
" .. 
" • ,. .. .. • .. • .. .. 
'.0' • .. 

•• _~ .... ,,_ ... 1 ....... __ ~ .... , ..... . ..... _, __ _ 

IJ1OO.Pl Unk Unit 

Forcoophna to 19O().A Wave ....... tylet. lke 
\¥om CNlrt paper 1521·9464 lor scal. III l Q 
~Ht per 20 In. Ind with 1521-9465 lor scale 
of 50 I<Hz per 10 In . e M" inclur:led. 

19OO·P] Unk Unit 

For couptift. 10 19O().A w .. "" Analyzer, U ... 
w,th cllafl paper 1521 ·94M lor scal, lacton 
of 10 ~Hl per 20 In. Of e>Cpanded I kHl per 
20 in. 

, GRAPHIC A'ECOADERS 

Q 

-,--
• 

• 

. .. 
' 0 

• , .. , ...... 

-~. ---.. -.. -
, ........ . , ., 

fiG ._-, 

GtN ................ '.l'JCA' ........ 



• 

Graphic Le,el Recorder ACCflSOJies (conl'd) 

OptlOn.ll Mot<I,s, 

'su.s"" ......... _ Comroof1%n lUI .... ___ " .... ,sn .. _, __ ..... _ ---_ .... - -~ ... " ,--...... _,_ - __ ...." _I.,," _ -""'_ -,--_ ..... _ ....... ,,--' ... __ ..... ... ----... ~.--~ ........... .. ""_ ..... _1 ............ "' .. _ ... _ .. , ............ __ ..... __ .... _,nk..., ... _ ................ _, ....... _ ...... , .... 
<'---" "" - _ •• " , ... ,,_.-, . 

' ''' _ ... - '02 ......... ,0>,--1 __ .. _ .... ---, ..... ..- .... _._-, ... oIll , ____ •• _, ..... "'" 

,~ 

-''''' 

,U.I .... _~ , •• • 
IU,..p, -:~~-~~' ~1'~'~ 'u, .... __ • ,.. .. 
, ....... '-'0". "" ''''' .. , .. --_ ... ,," .... '-

. .................. -, .... _ .. _ .... 011_ .-.. ~ ........... "" , ___ .... ... _c-. 
........ __ c _ .... 
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1523 Graphic Level Recorder 

t- - -
Me. Since I 
ClIbiiotiU J 

• 

I 

..... 1 ...... 11< me.wr~m"'l.-Ifmpl' ..... ".pllaU, The 
1523" not JUSt ~ner <Korder; II Il. measurem'" 
<.,ter, IllnctlfpOtllles tile lalesl ,ft!,,..,,.,.,.,\s oIlhe r. 
corder f;elCl .... i/h!hoM altha _<lSCillator """ sound 
~lyat JO/I/ds Ir>d does 10 Ito _ lA$lr......ent that 1tI,,,... 
I~r" the U5Ual _ '" tty .... 10 keoep everyttI;nl .,...,. 
dwOf"zed. Simply toI'1.-..c1 )OUr 'i .... ' or device. set up 
\he (Ies"od measur_t con(I'1'MS. arc! puSh a button 

_ the 1523 doeS IN fHt aul0I'\'\II1>Cafly _ .... "MuI 
COtIllanl .ttent,on or control manIpUlation. 

GRAPH RECQRDER, ':IUtJ'ERIANALYZlA 

----• --• --- • - " • , ~ '" ~ I If ' 
~ 

/'" 
~ .. 
~ ." ~-- .. 
" • - •• • - ~ ~ 
~ 

I • I 

P,ec;H 1{3«"' •• -b ......... ,y.1t lor 
• prcdllCl-noise reduchon 
• pIan\- and l,eI(t-nots. $Iud" 
• materials lesl,n, 

lMef111>e 1523-Pl 51"l1l*I II ).()cta ..... Band AAa/71e< 
1II111·in _ reur ,oocon»r _ • 11l-<>da..e-l>¥ld 
_')'1et .. ,t" a fr~....cy ..... 01 I Hi to 80 kHz (ANSI 
ItanOard ban::t$ 0 IhtCllCl'> 49.1 VOI.I can perform 1 ... ')'111 
on wltctlld PQrt~ ~llUn 1M lui' ranee. lind i"OU can 
iw,tch.n ;sn all.paa ~h...,neI Ie> dlopl:ly the OYef-all level 



, 
, 

all11e ~Idtl ot a record YOU <:an alsQ select tn1 DrIll 0111 
.... omal,C Pl'O£'.ms 10 pr(M(le ,«ordinas .... 'In com!anl 
_'AI'na " ..... Of,;n; II """I"" ,eah ..... to pro«i<le_~ 
yM'I "'111 .t..t,UiQl conloderces 01 up to 9O'JI. to ""thon 
-O.SdB. YIN can .«lItd ~IS SI"I'~ on. ""w 

rt so. •. 1, on I $i",[~ dlao1 lor IXlfI'IPII"-' or 
S<iCC ~1.... .". chartS, Simply by II'>e' IUln 01 • ,....Ie 
~,ob 

" ....... _penH "'u .... emenls fo< 
• t •• ~, ,,' (I ..... tw(Jt\< ".51)0._''''' ..... 
• ""PtI'lk~', ampl,her, ano 13pe-nrcotdtot ""' ....... toon 
• perl'"" .... "". ''''IS lor miCroptoanes. ~)'!I,~, 

IUId ~'lIIiaids 
• 8e"e'~1 !>led,,:.1 a1'ld edUGat,ona l appllt:l1OO1'1I 

W, lh 1M 1523.1'2 Sweep Osc,liatllt plUg-In, w~ ,ch 11\. 
corporales. ,weep osc.llator, yOIJ r ,ecorder Pl'odllCes 
!'t!llJen9'fll'Spon~e rKofdings III lhe tJU1.h or ~ button. 
You caM MI tile oscillaw 10 ~II r~ filII '·HI to ">00-
kHI ,an ... or vatiWS POr1lons 0I~,.1 output 1eV1!1s con­
l,n"""""lv .-:!jUltable 'rom !iOO ~V 10 S II behind 600 n 
A ""IQ ... ..-d "",Whle (;(lffllanl.(l mode 01 gper~ton can 
be -'-'ted to !,ptt!(I1~ reeorcltrlB in many 8IlI>Iir .. t< ..... 
by InI:re.nln& ,,.. ~ 'a!" 1tUl0000aolfJ U I~ Ir. 
~ Inc,-. UncIe< ....... r COI'O!',I,_. fICaI'm"" 
Utl be _.., the con5IM>l,o modoI in 'h 10 '" ~ Ii ..... 

""'......,. teq",..,;! 
The KCIJ'OC}I WId stabilly CIt the aene<alOI. pIu$ lhe 

,~ian oj lhe ,O'(~,.nd 1M "'~'0e11 01 chifl spftdS 
~nd ')W!lISirR t,,,,,, Pr'OlI''''''', !)efm,1 P,O'(.., ,~ 
...-sur,ment. of ~I<T'OSI. ""Y ~iat ._" poodOfmOO .. ,III 
the ...... and econom1 01 a SH'I8le In,l,umenl ,Mile, truon 
"',III Iltfo ctulW dnd confusion 011"",. 

V ..... I,I.Ie .... 1 ',""o,dinlll>l" 
o 'llYe'~ral'on· li me measureml!nlS 
o gene<.llc'el·,ecoftf,ng applQloam 

Se led the 152J.PI Pre;tmOhf,et plug.,n lor Ihe bMI In 
... raj r_dH pe, tOl,"","'';:' The 152J.P I ~;'<!I VOl' 
• t.ro.d 1,000\Iefq' co-er. I ,om I Hz tG 500 ~Hl .• 
MnI,I,.,ty CIt 100 .V. and 18 cl\;lrl speeds f,om ~ slOw 
.20 ....... rsper irw;1I tG lOS 1",,11$ ha'l. second PH inch 
ContinUClUlly ildJusUobIe attenual,on from 0 10 10 dB 
provlr;ln the Ulo'I'\OJI In ,ecordina resolutoon. and. ~ 
01 "''''e __ ag,na I,,,," hom 10 ms to 5 I .II~ SlIOfeMII 
1"',.II,hly 

• 
I • • .. 

eon ... _ ... 11."".,eI AM pluS·"" , .. 1..- rem ·1" 
Pl'OIIfltfTIfNb",,'y. I .... "dy 01 '''flUI'S .." OUIpUll 10 '1"' 
0""'''10 'eoorder OP8f'~hO" w,th that 01 othll "", .... 
,"",'I,. and • tI'IOice 01 -..1 patl!r'lh_'~ .. ,til dy· 

specl'on and use. FOt inl(PfJ>fel,'lI'Ofl. an .--,1 ma,ker 
an b(! recl>r<led by the """ple tl<I'h oj • botton al t"" 
de!r,r,!d lime. For ,eli;>bil lV, I SI&pper """or d,i.~ till! 
c;hatt Ut1ete .'" 'oo ~ Ot clule .... to _, out. Ilot). or 
..... , • .,., do8. IT..., l!isposable ~I elim'''''IIe rnI5IIy ""'" 
t,lling _ proW;le ct.<. e.Koljr re.ad, and IIUP I,,,,, t~ 
e...n dl tI'oe I_I WI,I"'18 speeds. You haw I cMtee CIt 
::cion and a choicfI oI"""'H hili"' ,he IMI,;r~'" Marlier 
I!;Ir III"'nI IIV'POSft .... II'loI SIow-$I-' "~rIoO!'f IOf Pi" 
loCUla'ly sJ",,·'llO\'II'R ,ecOId' crt t_ .. ,III tnoKh re­
trao:;ing o-er • oar! 04 I" <110ft GOI tio.GQ I'mll ,1IIjU5l. 
nOC'f'IS are included 10 prOVide LO, GO, ind HI electrical 
OUlp<Jl. lor etternal la,," ,.. conl 'oI awIiCAt'ons. 

SP£CIFlCATIONS 

• • --• --------•• 
""" l~n"l ~ """ ... 
10._1"" "one_'''P 
o I~to500kHl • U)O .. Vtenlll,.' .... 
o ",to IQ0.d8d...- t_ 
o I"'I! """,,,,-do 1(1 0 Ild'Ioofl--. 

"""'"' C"-'t I). _ (;aft be 0 lIB 1100 • Y J III 70 dB; sol .. II). 
.!II Mol" 1",," • """',,,,..,. __ s.. ",-"",,,,,,, '"pUt 
lie"'!I".". ~_ I~J 10'."''' ...... S-irotlll_. I"AJUIojUM 
I"PtJT· , 10 V pi< ao: to 250 .Hl ... 5 Y pi< ao: to !.OO kHz ... 
!Ie: """'prJrIm' '" . 350 Y...... IMPEDAOfCE 1 I,"'J'lO r#' It 
fIII.\it . .." 335 "'" ''10 d"~t 10 PDlN,J,~"'''' ,n'","", 
• .,. "h. CONNECTOIIS· r '".,I_ ,_ SNC..., fMr J.p;n,o.J 
m;ke COf",.eI", tho, .Ito !)fO,"" _r lor IS60-P4Q or ·P42 
Pfeampl ll;e.. 

Input FfIIII"""<t= ! Hl 10 500 kHl. llal " ,thin '0.1 dB to 
100 . f1t. w,th," ·2 ~S 10 500 kHz o.a.pt CklB "",,. <!own 
,JdB., lookf1t. lOW.'~.......:y _C"'I·I.(to,c~roIfs'" 
ponG"., .... ,4itC ~_. 1 __ I, 

~O<"'d'nc: CHART SPE( I).. 0 ~ ., .. 10 20 ~I"'" '" III , __ 
III O.~. I, 2.~, 10, _ 2O~. min, Of .,on .. pIi,<., •• """ III 
'1 kn" _ .-"" ... '" '1 .... /m .... _ ... ;...., to_ 
t <eQUl!ACy AVlRAGlNG nM~S, to "" to ~. in 9 ,a-. lilt 
_IJ 1l'0000'.......-. s-ar "'" ' .......... 1 oeuto!Il< 1 
dll .",.,.." ..., ~ .. <.uIOfIICI 21)<18 o:rnl I.oo"Iof ... ,..., ... __ . ..-.. ,-, 

nam,c •• "10 .... lrom 10 d8 10 100 dB 10 !ailOl' lhe 1n~"U- , • .., 
.....,n' to your lQeCilil: 'eq1J"emflflt. me", 

FOf con",,"ier>Co, a ~n lak.,."" ,.,.,1 Is irw;luQed bU1 , .. H, -.- .. ,", 
IIIe Pi'fle' .Ito CAn be lad DIll d"e<;tly IOf ,mmt'd"," on· "H, 

----
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--------'" " 
coMa,,," '_p .onorator to ..... ,'" "011""""" _ ..... 

• !,*,".n<,,,'o500~H< • lOO,.V ... M;I''''1 

• ~lOlDO<:I8~0c'''''' • l"'Jl",put, ... ~ 

'.put, Ow, 0. ...... , __ tit 0 <18 '100 .VI 10 70 dB. MI '" to-
~B <1_. 8ft ..... M.l!<;""-",, Input Sensir""1 ...- 1S23 
"'~'m'''''''' S",,;I0t;8t«M'1" "'~X1MU'" INPUf,"' 10 V Ilk a<; 10 
500 kHz .•• d<" com_ 01 .co V..... IMPEDANC[' 
1 1.",,30 QF., P'uI ..... 3.1~ kn - I' d1fKIIO pol""""..".,.,. 
.... ,ntcm.>I ... Teo". CONNECTORS- ftorl\ _ ,_ BIiC a'Id 
' .... lpn AJ "'~ C<InI'*I01' ,' .. , __ "'" _ lor 
1560P400f _N1 "'-......... 

Input r ..... .......,.. 1 Hz 10 500 kHl. 11.1\ ,".""" -0. I <III 10 100 
~H4 .",,,.,, . 2 d8 10 500 kHr, "c.PI an 0<;18 ' ....... , -., 
< 1 aB "' 100 ,Ht A_,n, M ... pt"l'_ ... ,,,,,,"1,· 
ulty 10 avoicIlow 1<1QJenC)' (11\0'1. ptowam .... 1>0 ,nhob t1!d bt." ... n"',~ 
_6UItI. CtiIIRT SPUD. ~b'., .. by ,_ t' ..... 
Uee -..J _ --1onrIf> ~.....,. .... I>o Mllor 
2. 2 5, 3, •• 5, or 10 "'.1 dec_ 

~ r .... ........,: I H. 10 500 kHl: ..,tomalically " .... Io<otr 
10 uPillf f'.........,t L_t'equotICJatI III MIlO l. 2.~. 10. 
20, SO. 100. or 200 Hz. 1, 10.01 100 kHr: u_!~ 
< .... bt ... to LO or 100 Hz. 1.2.5. 10, 50, 100. 200, or 500 
kH, ACCttR~C'f 'I'" or ""' .......... t.-.....r:, Sr4litUrr 
·O.05~ ..... 10 m,n, ~O~, ~_ 14 ~,at,. »....., .. ..,., 
~p sv,EtP liME !o $!o 2CIO ~.I __ In 5, 10. 20_ 
Q\Jt'fIC.: ... ..-uaI ,_po A. .. , ...... I"' .. dee,_ .. ,I/> 
(rO'quen<:1 '" fo'low", 2. I,,,,,, 1 10 10 Hr, 200 "" !."", 10 
!a lOCI Hz. 50 "" I,,,,,, lOCI H. to lOCI kHz, ..a 20 m. ""'" 
100 fa !SOlO kHt SWaP "(5OI.uno~ 3000 <I'1Cn'Ie 108 
_ ...... _ .!fo;>o .... <IoCadt ~G.08"I. .lepl ~WEEP 

VOlTA(;( Dc Go/Ipu' "' ............ _ ... 01 .-pIj,",,_ ... -y 
.... _ ., ,_ COf><'Ied " 

S- _~,t", !;()().v to !i V '"" .,t~ allO'l <.IfcU'1 boohInd 
600 II. • 10 ".w ;01" r.oo It. ",,~*>Ie 01 !,ont aNC t_tOf; 
"'1 'n ,"'" """"'" ....... 01 !o ",V to 5 V IU"'<eM -.<,=.! 
""" """ .......... _. till "'I~" 00.1 dB I" lOCI k ..... ",1.11," 
, I 08 t~ 50G III... DlST()!IlOD" " o.h 1,_ 1 ... '0 100 
kH.t .." ... _ 1tIId. HU,," . 003"- 5PIMIIOUS ' ..... 
.......... """""'"" -5.548, N~ ~ 6O<lBflelOw<-lltl,., 
... IOO-U"~ 

GRAPHtC R£CORDIERt $WIEI!PEIII ANALYZER 

----. --• • • 
• t' 

" 
~ ~J·Pl'" S-Gool ...,. .... .,...PIo-

• lHI!~«lkH" • F.1t1113-ocWveblrdi 

• »"V~ • V'I;nQU\~ 

• .......... !!PIn ...... "IOIt\!O~ :J!'r .... !.tII ~, ... ,'--". 
InpOlh Ooltt 0 ...... non be 0 da tlOCI _VI 10 70 <IB; .. I '" 
10411 'I~PI pIuS ...... ,,0 ....... ...",., .... A.XIM~ '",PUT 

10 V pi! or: to 100 k1-<, ... de <OI_.'! 01 eo 90 V_. 
,"'P(OANC( I MIl.no r# aI P'4 .... J 35 kIl" I' d·,..;t to 
""'oc,',.,....!V _ "''''"~I .... ,k/1. co.."'(CTORS, Front _ 
..... B ... C _ ... 3 po~ A,J ""k. o;<;JMIOC\CW"!~ _IIf1I"Gft 
pgorO,lOf I560-P4Q ... ,P~2 ~omphlitr 
In!>UI ',oqueneJ' 1 til 100 eo kHz CM1 .... h""""""' ..... !;I1~ 113 
00::1 .... ftO,_b .... h.KIt~ (_ 0 I"", .91 • po,," II-ul~ 
fill .. , ... :n ClHslllmo<fe.tltol aI __ ~ Tn- 0 cn.K'''''' 
I"" u..t cent...,., \CI A.NS! 51 11·1966 tor ....."._ .. ,,,,,d 
....., "",td'·_*1 1i00i·_ (lit ~ _ all Slat, 

01 <_, cItoptays_ . ..,..,...., ~ISCI""'_ .... ,~ r.. .... cI'Iet 
Ktm,OIa COI'torm..,. !<II(C 225. "T~"" 152J-P3t C(N 
IEII FR(OUE~CV A.CCUR~CV ~3' lEVl'l U~lfORMnY 
'I dB II <en, ... !,~I'" P,O,SS6A.NO RiPPlE. I dB pIc,pI! 
"",. N()t5£. [quc.-.lenl InPUI _ belOw 0 dB (re 100 .'11 
IOf 011-....., _039, ~"III cl81_1g bf, ..... 
10 as In _ .9, l-WI"Io..,e DlSIOIIIION ",01'10 , ...... 
_011 y,.".. II _ c .... r.r,. 5TOP-BJ,NO A."E"UA.IM)N 

600:19 .... 1.-.... 01:> 8....,"' 1/8t ...... '""', .. I,. 
~1. OUTPUf. r,l_ Inpu\ tigftal ... ,_ at.- COft­
_lor. PEJoM MONlfOR ;""-,,,,,,,,,, w.m ~llamp 10 .... lcal. -,-Input·f .... ......, s.:ln, A.d,~ . .."omal,""'" Ite;>s I,om 
-~ "_,,,,!<I I ul rot ""u) """"' '''''''''''''' I.OMt ,,--",,>, ' ,be M1 .. I. 2, to. 20, tOO. Of 10Clll 1<" 

UP •... ~'" tt..,...-o, Uf! fie Mf !<I 0). 1. 2, 10. 20. Of 
tOCl·HI 
~n.~ "'"no", NO Of PROGI\AMS' II, <!H'iI'Oiea ~, 8. 
C L V~RltTY Ptoara'" ~ "", .. do ",,"'1..,1 .... , .. ' .. 
t"· ,'''''. bane:!. _ .. o;omb.nalja,1 or \fie _ w,lh .... ,Ies 
at ".1» 01 ",,"01..,,' conl;dence f_ .. "'c to_ - 1"""",. 
t.",,., '0 """ __ ..,..,. .. bon:l,,"". co .. n!){NCE. Far 
'''''''''''' """K. "" 90'\ cOtlf_ •. _ ....... , ..... _ 
I... 0._ KUJF8t7 ........ I,.,. __ "-- IJIIo-Ie<I "'CI ~ CI8 
5ee~. SImI~", £1.5<18, IOf "'_IO~ 
~"' PMt gl • "'''' .. ", ...... st._ .... I'Ut •• canli· 
_ •. NQ pt"OII"m oplfal'" 110"' .. 1'" __ "Ilai"d'" on I ... 
loll I ...... _ ...... M ... ~ ~I"~' .. H.c....,1 10 .... P ~ d~ __ ' ...... _ I,. ,,,, .. ,,_, ""olf ~V(RAr.'NG 

T'M' 5,10' 1-. I f$. . ..a 1.6-.... _. 5. :t 1 OO~ I 
'Of •· ...... ·I'to<I bMdt."--"' ....... _led __ ( ... 
",.. 1s..~1 Prop ..... S ..... 5-t_·.I_IIo'",,"flU, """Of 2 Hz ___ . p,,..._ ti .... S. ..... t."," "" '" 

, 



e Hz. ClIII'latll ..",rdonee , .. 1,!>d81 I""" e !IT.....", 100 Hz. 
_ O.s., ..... 10"" fO'l>"'l 100 Hz Ihr"..., 100 ~Hz loul"" 
aI fII'"... .... _ "" <ftMI iIICIoc.ol .. 0h0tteSI: ... ·II;mo f", tr. 
PI.."am lln,.,no 1/1.>1 _n _. I, .. M, olend_ to ,11Ih1.1 
SEaUErKf: """ I,,,,, 510po 1<:1' twId. dwellt lor S!.h.II'~M". 
I~ ,""","'!he _I, al 2 "',It dian ~ OW£U. p(. 
RIOO. 6. " ... , ..... limo." .. <~ II)'OU' _ted St.1 
r,ooquoIrO:, bo I'Id aI '"""". ~~ :_ "~n.pon"I 18. "'1 
!; .... ----... ' .... ...... .. 

j~ ,.::r 
" " . 

IoW,mtAMC 1ftQfQTIOtIS 

........... " .. "] -­......... , .. -

" 

Drft __ Oft'" IJf> to 100 aB, .~ .. "" "".""·0 _' ... 
P01(~ltOr.t(T[RS, 5 B.a,'_, III .... "1 ;,,1_11at\tMf ..-.I 
In w,N'o 5 .... t('>IIoos ""eePtl", 6() dO ..... ioh haS 12-.;rn ocate. 
la dB ( ... ,(t, '0.1 dB lI ..... it11, 25 ~B ('0.L5 dOl. 50 aB 
(%Q.25 dOl. ~ for _III use: WdB 1>(13 dBl. 
for ~'" .,In I S21·P3 only. W 100 <18 1-0.5 dl) fIoIAX'fIoIUfIoI 
INPlIT $(f~S-IT'VIT'I' 100 _v ...... lot _' ...... I .... 0.1 • 
or~. I ... V .... 1 ... _~ 1,,,,,"< 01 '.'~ for 
10411 tIOI ...... _"'11 I mV: m,NmI.<n _art ... hmo 50 
..... [)[,\[] BANO: '·0.15'110 at !uLl tc*. e~ >(1 ?~" ... , ... 
0.01. 002 one! OM I ;m!t.~ .... t ...... DET1CTION T,ue 
'InS, Of'''' ~ a I aB!ot 15<1B <'HI !""Iot. <: 0,5 dB 'ot lull 
2O.dl! cr", I..., .... for '~iH _ """, 1':'0' out,," 
, ___ , NOtSI> E~""t """', .... _" 4O.V."" 11(· 
TJlA'iSM,rn .. " POT(NtlOV[f(R "'".;<:loos de OUIIJJJt .all. 
.... PlOIIO"I_ 10 ., onp.o!. 01 a Iv 0.4 V '" (2 v /1,,_ 01 pm -..... Control, ~".., ..... ""'" or ~.I_ DTl ... m .... 
n.oll ""'.!,C>! ~ PII>,t,on l"p, ""'"". or .... lom.lie.t1t po'! 
IIOM'<lI ~ Ibll,Ll II; _ ""I!cal..! 1>"/ all ftU't:>.I,. 
CNltt C .... lfO\: I'uoheuII .... ,.;a,,,, ... _ 011 .... m 
.-._ If.w! or tf<lp _ ......... _ 10 -. 
aI ..... ':!WI or.,.....,"~ a.t '" nuT d'Iool. -' ~ 
1",1 """'" or ........ s..;tr1'l..n'''i'.'' fI'", ""'~ 1>"/ 
on IlUtPJII CHART SPUD 1_ Ct.l S!>tood .... ind 
._, piuI.;" _i .... l, c.n t.. ~'" "' .... "'oad to' 
"'Pi .111, 1~~3 P] MOIOR, !ttPDe< motor _ NfJO' 
0.0067-0". 1nCt."'""'~ 10.11 """' • ,aIn IIJI'O )00 ft:re. 
.... " I*" --"" t1 ... 1.1 f>uIMI lUPJlfiod ~ II ....... 
c ...... or by _ DR or m ''"4'1 •. 11 .- '" • JQ) PI>L 
P_ ... _ .... 'MI>UI , . .,.-.0"'''''''' ........ 
,,~ 'lotio. on::::n, _ _>enl!of NO lUte 
PHOloctIl· Dill' .... .-. MI." tclfl-.n, _ 

"'" los .. Into<! ... '" .. 

LIma. ond [_ W,"'OOB: 1I"'1r~ 3 ott. 'lUIr«tI ""'_ 
H'. W •• ," lU, """ ...... , l'IrI't ........ <II l'>e ,.. orO". _ 
.. 2.,;j1ll11lbl III IS Evr'f,,,,utM[IIS 1 __ _ 
_11;1 CIIIN _ _ ., MPI'" 

II • 

............ _',., .... T"lOQ 

~,,_ Dn ... m tIP 1<"'''''''''' ~ ... bot" P<""I-
n_ .......... K1 .....,. n •. ,ubbe< ItamCIS" ..... "IIrns.' 

1~'trI.oc.: AU p"".," ~""" ~or>l"" 'unc'""" <:a'\ t.. ,. 
,",,1.11' ,""" .. 1«1 Of conI,oUrd, 01"" ,"""oil ""MOl I>e ... 
[Of>! (or Chart SQeed and A_I", T;"", tOr,""" "" PI 
_ P'l_S_pT''''''~~on Pl. l.- ... st...a 
or<! Dn 01 TIt. i .•.• ."..., _-..0........., ... a lo~. ~ v; 
.,.,..," .. 'l ~ to -5.0 V Loc>c<ln:"" In"", _ ... """ ......., ..... or, ..... "- .1 1 _ I'O-r-o _ 

*".WIII..1 'oar aI""'" I, ..... ,. .... ~·in it itl_. 

Suppil<ld: 3·11 DNC·1M"""""'" ~td, cord. 3 ",It. 01 ~IIMI 
1IIIP!r. 1 .. 1f""" "'.lfQf ~, 14 rod. ~ 1'-'. 4 bl.,. pttt" 
(_L /J.";"'. Sotl 01 4 ~ .wid 4 blM.i< pont. 3 pol""~'_' '''''';1(''' 2 ".per _ ., __ 50 <""" , •• ,,"',.,..,.... 
_cord, _19·pIn ____ !"'. II or 2) 10.... _ 110........... ,.us _ ",IIIUII.! wI- eKto 

• 
_" 100!~ 1~5 '" 200 \0> 25D V 50 \0> 60 II., 90 \\' 1,-pIcI'. 
I60Wm,,. 

WII<~.nlco~ 1k>rI<:~ or rid modioli.. DIMt""dONS I"''''''' So,,,-,. 19 5Iidl4h19 6J NI. ',4960121 •• 4'.la ....... ' ''''.k, 19. 
'.)969 '" 1.t8.l.1111><5OQ '"'''' W{lG-HI .,..,," ....,....,... 
r<I' ". 6J til 129 11&1""'- 911 It> I'~ toaI .... I~ tatIo, In-

"phl8iro. ~, II 126 11&1 neI. 92 .. 1'1 11&1 "" ~ 
pi.... ...... "", ..... ,y. a II 131 io,tI nolo 16 .. 'B..., "",w:na. 

• ....... , ............. , .. __ .-,., .". ",.,~ ...... '..", . ...,­
.. ~ •• ',;IU"·~·" .... _._ ........ ,", LU1PI ......... " ........... '''' ..... __ .:J.<>: 1,". __ _ 

_"'.~.'~.,n'_ ~~ _u ___ _ 
.. __ '" ': ~1..11 . .'''''' _., ..... , .. _. .. .... .... _-_.',,-.-- .. 

.,,,' ",,, .... • .. '_ .... 1 , ..... _",,, .... ,.. 
1"''' .... ,., ~ ... .. __ .c ___ , .. _ 

-, • __ , __ .... ~J.< 

-~ 
~.c' ... ..- ..... _ .. " ,r-_ -' .. _ .... ,., ......... -

." •• .., .... < ... " ...... -""" _'_eo _ ... '" 
--""- '"'". -• -o"f~_' 

• .. " .... N .. ... "_wo. 
II .. "._ ...... 

.~'D_ 
.. "",,H~ .. ... , ... ,,' 

r1>< ... ~..." ....'"-....... ,.~,,~ ........ ~"" • ..... <0.,......... .j L , ...... __ ._, • 

~ ~ .. ",...... .., . 
u ,,, .. _ """'''' .... ', .. " .... , ..... _ ... ". 
_,'"'""'*" ....... 001. _ .......... _ .. -....... ........ 1._ •• .. ... , .............. ,,- . 

_ •. _" .. '0. ....... 1' .. 
• .... - ..... ' .... ""'--
'011 oonn ... _")"~a;JA ....... OV '-- .... ,.-' .. ,. ~ .... _ ........ '._ .... 10 .. ,---,- "'.-. ,.,. os ___ .... _ .. ,., 

''' .. .... , ......... . ".-1 .. ..-' ,--
'tl'·K" 
.ut ... .. .,.,.. .. .. 
lun ... .......... ,=-."".'­,u>-.. _ 
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1S64-A Sound and 
Vibration Analyzer 

• 2..5H.ID~_Hz 

• 2 bandwidth.: 11)" and 11,0-0.:'." 

• u" elj'KI hom mic:,op/lo ... o. ~lbr'llon pickup 

• ." ". po,labla baue,y optll.llon 

• Mllom,H" epKl'um plo,. with 1521 fW'CGflI .. 

TI'o 1564 A s.o..-d; Id V,DrdhM Analy'le< is deSo,,>ed 
pri Iy tOf "",,"'<s" l~t· ~",~"to.a;le arod !ff<l""",,Ct 01 
't>e c.. -- "'1$ 01 , ,... tound ''''' "rb.-al'on Sl)KI.' 
It< 1,3, , • t21"E.I. '" I! IO-octa".. (7"11,) noke t..nd 
""dll\!o pt<.w, __ ,he t"',uMy 1ftded lor ~~I)'Sis 01 bolll 
tile noI1.e MId n. causes. 

I""", ",,'Ces Tt>e ~'~II "'put Impeda""" 01 tile ~n 
~IVItl< pem ,1$ d ,'kl CQtlOllCt,,,,, 01 p iezoe lectric 'tans· 
dU<;~I'II'" "'eM""~1I S<l~d IlfftSO.es from 44 10 150 d8 
r.lO~N,'m' a!1d ateel~r~Mn I,om 0.0007 110 100._ 

lhe 15(;O.P42 MId I56().P40 P,e,wnpliloeos ... iN' 

~hll<l t.terrd tile ''''' ICIOle -.iilmTy oIll'1e a""lyl~f by 
20 dB (10: II arc! 10 ".,.. "'" 1111 ,1>11 U¥>$duLIM ~I " 
~ 01 , '00'11l .".""011 ~ •. AIT~rnalo"<'4y. 10< n«he< 
sans,,. .. ,IV, the _'fte' eIIn be III".., 'rom. -.-.;I-le •• 
" "' .... or v,b'al,"" mete< 

Automatic .n • .,. ... A"t~toc Id"ps,,",.lct""1I is PfD­

",de-d SO that the! 1521·8 G'dPhic Level Reeorder c;ar1 

record aulom.ll,ealiy Ih~ ,peel ,1.Im Qf a &i8Nt under an 
at 1'5" lfle comb","I ,"" of _lYle< and 'ecC/tler II 
ava ilabte M I"" 1911 .... Record ,n, Sound and V' bl~lIon 
~""'yu. 101 C(lt1I,"IIOUIi ~',um plots. Thi"!l comb,na· 
hM IS II<lIhcutartr well lII,te.! to mIlolSUI"e..,.,., t~ It! 

cora..r"~ w, th Mll5~d 74011 
MOl'" fillc. The anat~ler ctn boo used ,n ODnjun<IiOn 

.. ,Ih I"" 139Q.8. 1381. QI I J82 r;>fl(lOm.l'"IOIM' pne'alon 
lor 1,,,,,,,1 .. a...s "1 .... rbe .. 'I.gn mNsuremtnlS US'''II 11 J. 
Of l' I().o::Id>e f>jonds 01 • .,ndon, nOl.e 

Dnc,lpll .... Tile 1 564·A~" at II h'li"I I.-t1P1td11r>ee 
.mpl,toe •. it conMUOUIIy tunable f,l1e, havlna • IIOiw 
band ... ,d"ih of ",11>&1 1/3 o( 1/10 aclll"". an CIIIo,,1 am· 
pI 111e'. and a mete, I i">!! Cenlal" I'equenc:r oIlhe ' ''Iot 
i"!I oonlinUOllSly adlustab~. An ,1I.pa",. or filii. dlM8C 
1e..:II>C j>el'"m,/S ~u"~n ... nl 01 tI>e _-all 'lINt .. 
phlucko 

V(CI'IC ... TIOHS 
f_u, .. , . RANCE 2.5 HI to n ~H, ... ,..." __ , .... ~ 
ow. C"'UIIR ... TIOfoI ~,1'1""",, ACQJR4CV Of C"'lIBI!A 
noN· +2"r.", ' -""dOM ""'OIl 
nM .. l;IwI,acI_1In: ""' .. _odIn .. eltlw< II] oc~ Ot 1110 oc_ OnOOl''''d·oc. ..... u..tKiefi5l,C ,,".1 Ie.ffi 

• , _"' _ . ...... _. I" "" ......... " .. ,_. 

1) " . 0 
I .... 

3008 .tII"""-"ltIon .1 __ and rv.iat ' .. ...,_ toe­
.......,. 0r'It·1en"~_ CfW8Clftiltl<; ...... Iuo.I "O-<IB 
."r....-.... "" ... .-~ ~.',..a I¥r·cet .. _t«l 1_, U~I. 
. "'0 .. ","",.""',, ,,70 dB '" IfNI .. , ... tGtn _",,,,1,," 
fot tGt~ br><J~ ''' '" peoO '.--.w '" _Ot'" . I dB I'"", 
SHl loIOkHl,'r<t+I.~<lBt'_251i'to2~.f-t' ... ,.u. 
".. 10< '",I. c~·" .. t."lI'C i, oho ,,,,,1_ 
Detoc!or Charoetor\stico: 11m. "',Ih t~ree _oR,n, !,""'"­
f'·.!e' ' 100 'PH<' _'or", ""!" ~NSI .I_ar<l !or _ >II 
",,01 melel"l 
Input: IMPEDANCE l~ ,"" , • ~~~ .,,11180 pi" fmdlo-..; 
OM '" oltefW.o>!O< .. ;; . , ~o... TAG( AANGE· 0 3 "'~ 10 30 \I 
,~., "' ..... IQ.dB _ ,",ICROf'HONE 1560·P6 '"' ,,,.. 
_ ... ~ Of I'" lS60~ ... IfJ60-PoIO "'"_ '",. 

~--0\11""" VOlTAC[ ... t ..... 10 \I ope'! .,,,, .. 1. ....... "",I •• 
_!u" $CoO"'. IMP(O"'NC( 6000". ",,",_.,...bo~ 
_ted METER TO" .. sc II. 0 !o 3 ~. 0 10 10 II 6 10 
, IDdB 

Roconlinl Anaty .. " "'U\O"_"I" '''''P '''" I<h ;n. al I"" f<'I<l 01 
.... h I_<~ do< oIdc 011."... <_ ..... ! ,,,,,I,",,,,,,, .tCOI'd 

at >peel,. ",'" Itle I ~21 B G,,",,,,,, l",.1 Ro<o<"" 
CoI.i>tOliool: e.,,'I'~. t"""_~ I~I>I uhblal"", .," ..... _. 

!, • """t..,., _,·t 'dl ,,~,.1 .. , I'~ 
........ _ l!WlO-P6 ,""CJIOPHI)t>,( .t.SS£),!1i\.', 1S60P51 
,~, P5O' Y'BAATlON PICKUPS, I560P40 _""~ I'II[ 
""'PLIf,ors ;_ , ... _8""'_ aI "'POI ccr-.-'orl -= ()peooOl ... t'lilm 105 10 12~ Of 210 to 230 II. 5060 H, 
01 I",,,, nod<o-o _ ~ .... ""hed. BOIl...,. "'c._ 
?~ ~ 01 _01 .. " _ I~·'v <;IW"pd ..." ___ •• 14 " lor 
''>:!'t',.., 
"''''~anl .. l: f l, p·T,,! ... _ ' .... k moun, DI"'(N~ONS 
(",.n . a> ""'toM., 10 25>B Il><8 ;n. !2~l'OI\oZOJ m"'), 
, ... 1<.. 19. ](1 5>6 i" 14820207. 1 S2 mmt. WllGHT ""'1_. 
151b (7 ~ net. 111018"" ... ,_; ,at~ , 1(11) 18 I<j]l net 
2B1b1!)",' ',.,... 

, ..... _---"' ... _._.u ... .... .. _.,,, .. __ ,no .. 
11" . _.»0" 

•• 0" oa._. 

"'_"'-"'''.111, 

" ". 
' ..... 101 

' .... -
' ' ''' .. 102 .""...,. . .. , .... '. 
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1S68-A Wave Analyzer 

· 20 Hr to20UI. 

• , '" con ... nH .. ,ccnt.~ b.nd .. l,"" 

• po,lNle, bau." ... pe<.IH 

• 15-<18 "!HIIO .. 

The I ~ .... I ;W .mpCtl4N InSl<urnent 1<)1' h'sh.rUOlu· 
"011 freQuency; n.J11"H_ wI''''''tl 10<' mea\uronl "brat,on 
and !>Oiiot ~""""n~ or Ina spat,urn of • ccmple .. 
ot'«l ral ...... 1. Good!k!Sian --. ,"" eocelle<>' 

~ , 

'''IN '~~JIII of .. W,tv" anlll~zt!f wIth the eon"",,~t. . ,11'\­
pi" OPCralloo'1 <31 const.nt-percentage-bandWldth analy" 
''''',n, port~blo.!ow COSt Insl,....,." 

The 'IO'!.Op ....... '! ',Iy MOl Inllut ,..-pe<!ance, ~.ar. 
" .. r ....... '.lebo .-" _1010" ..... .-".,""_ 
_ od ..00 ",.,~~~.~, t~'''''':t,.."y. by"", use oJ .. 1-. 
1'42 or ISfO.-P40 P"''''I' 'j"" '"ow .... lor ,"" p<f>'>mp. 
to,,' [. --edallhei"l'Ulc""'>e<;tot 

HI,I! ,uoIut~ N"rrcw band .... <dth perm,l. ~'M'on 
of Iy soaced f.C'< J ro::'l!S; WIde o!ynImIc ,~. high 
", 0;1, '" .,..- d!ow (' ,t",t,<;WI .lIe,.. ""' ...... 

J'. ~ I , , I , . • . " I' I A I,UU1' , Ir "An • I, ,1"".\ If'\, ..... "" 
·1 -~ 

, 
/, J 

.-' i j 
.. ~i [.. It ,I' "I ~ J~ 

. t. ~. . ~J ~J .. ~( 1". " . 
:-~ 
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mt!nI of ",,~It ~_h'" ''''' I)feo.erce aI com_" 
"" to 80 dB III'&I!', ".,.,.. ~oI.\'H." .... &allo ~ 
,dent,I'Gilt'on of unwahted ... br~l"", and IIOiJe compo.­
"""I. dr\d 10 Ihe meQ"""R 01 dlserete Ir8QllefICies in 
t.OII"I"'" el.cl,i",,1 wa""lorms, A\!ow IfeQvencl"lO. balld 
,.,.dlh Is 1III""""er. SI •• ~1'11 betler. ;n;I e"1,bf,r,.,,, more 
..:cufal8t'W> those oIl ... Ifj·r:.nd ... dth ~e.oxIyr>oI_ _I,U" 

The 1 S68e.cell ,n such ..,phcahonslD 
• """'\IlI'IIC dl$lort >Otl ~urement. "I k>,., f'eQUIlrlCOes 
• hiI,mo .. "c anatys's - ,'- OW ~lekls SO compOnentS 

SI"lClfICAnoNS 
r,,,,"_ R"'''GL 20 H. 10 20 ~Hl .. li. tooll·d<o<"_ ,_ 
DliI.L CiI.L'BR'" lION. lop"''''''' ~CCURA,CY Of fREQUENCY 
CAlIBRATION I~ 

FlHer Ch,...,...rlotk:a; BANOW'OIH be!we"" 3<18 pg;nl. 01'1 
--.1,.." " ... I ... at _."'" lreqo.oenr:y AlTlHUAIiON. 
: 20'1. oto.>". ' ..... '"' ~ __ '..:I r'-""1 '. 50 d8 

_re<l1O ,,,, ..... :.., ,'- _.''''' "..........:,. ~" .......... >II 
tw"", _.t .. , .... " "'" 11'1:"" frt>QUCn(y,,:' 1~ dB .. 
,,,,,-, 10 , .... _ ill , ... '0<"",, f,equency. UlI,,.,,,,, :011"" 
... 1"", i. ~ 8~ d8 UNlrORMITY '" Me< pUll ,c_ ... ,th 
tun ..... '1 ~B hem 20 Ht!oJ 6.3 kH'....., . 2 dB hom 20 H, 
10 20 kHI 
"'PUt:!I,IP(OAN-C( LDOInl VOltAG(RASGl LOO.VI03DO 
V. '011 ..... ,', l 10 ..... -. QlSTQRtl(lN I,,.,.,, "":1.1 
<Io.t. - , "'- ,..... 10 lIB _ W .1 ....... Ip-...r. 
PII[.O.M'. 'EN """'" ,_...:I~! qI.I\ _let I", !he 0<' 

'I''' mpI" ..... wi ""_ ' .... _.,. .. ,,10 10 .y, 
'ull <.. oj i Ie,...,. ~ '~(>JI "'~ 10 , 0" IhM 
500MB. 
Output IMf'£tI"'NCE.· 6000" An, _ eM! r. ~*' 
vo..l~Cel. A, _ .... octIt __ clr~u.I ........ .neter __ , .. 
'" ~ ' •. T r-ACr~ CIoP"'C'TY G_ ,,_ lllli: 
Output .. Oler. C. ... j.l9R"'t1~. V ...... 1_" ,~, ..., d6n­
,," "1". :.<4 1 mWinIotoOO"\71$",Y, D ....... P'NG 2 

_ f ,I....., SIooo. "" 0Nn0* __ ""'*," 01 "", .. 
...... '1" ... "'''1''' 110 06 c:o...r-"",,, or .... 1"" .. 1 ,,'~' --'- """ 
~,,,", " , "' ..... by.,.~ ....... _ 80 06 """". _, .. ' 

""' ........ , """""'''''' -..""".," ,_ "'1CfWOC " P''''''J<od 
• " ,.. _...m. """, ... , .... IPKI'"'" _' .. _" It' 
1~1I~' ,.-1I1t ..... _ .... _~_ 
""~ .....s. t:n.o. _ •• c..t.Iqt r.n lu\ .... n. Fn 
Q ...... ~ ""~ .... ~IIh-~". 10,"",_ pot~. """ .... 

"""'" ,. 4 'no'" 'Of 2(), 40- <If 80 dB. ""PO~' '''' "" ,lie _ 
Ioamele. "_ In \"" '",",,'~"' 
Colo ... "" A bIi"l ... 1_. ',PO calitlt ..... !'tt."""" "",,,!, S 
,..,. ... , ....... (.011 .,.~""'~, .'1 1'"-1 
SUHI ,d; __ , ;')68.209D 0tI!:r."' .. _ .... 0 ... A .. 
_ -'Y.""" jo I«lhWlt _ .... I .... ~""_II 0' .. W'> 
put --II ... ~< ........ '" II. _ ""~ ...... "", .. Y 
"-"Wile , ..... IIte. 

• "'1.. ~ I 

• '" .... ~,,"" of CI 

>t ~ic.@ry noise...., ... br~I'on 
di$c'eto low h~ 

"'ulom~\jc .n.I~". In coo-"bonatlon. llwt 1568·A .. d 
1521,9 G'aph" le.~llIecorf!ef prQduce SIlKI''''''' pkllt 
,..tll .,s m,."~ '" a 70-69 ~"'d,"i fMC" A .... arrwrI 'ill'''' ,,.,,, ",'''11 " .""ludeIl for UH _ ~ III """ ... 
spet,,,,,,, a~a'~ ,~ .... "Zfl lind '<Corder dO,e __ 
ab~ _1..:1 "'. CIOlnet In' ........ 'ed. _ "*"­
GiI'lr ~DUPled" a ~tl! S)steM, It>e 1913 RecQ'Ji', 
W .... Aflillyler 

• 0 , H • 
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~ + I ri ~ j 

~ ~ 

~ ~ " , 
~ Jt ~ 
0' o. '0 '0 '0 00 

NQRr.v.uz£D FIl(OUOICY 

" -- .... -. 
A •• ll.obl.: P1I[.O.",p\-,r,£R 1560 1>42 0< \ %(l P-<O: l'~~ Un~ 
I~li PI~, .. ·.1" ~"'.~"' Kit 1521 PIt> ",. ,,,,,,,MnICAI 00 ... 
_"'" w ISlI·B G<~ l""'l 1'1"" ...... """pp:c:I *" Or ... 

,,' Istl Plot!, a....., P_ 1~1·9o\1~ 
........, 1tn'~ In .. .'IXI II> Z50 V, 10 10 60 Hr. a w '" 

Ioh. J S \\ Itf _, < .... _ "'_1yqNttI 
1m _ t..tltf, """:l~I«I ~f pn.,;a ... abQu1 • 

'" ","'~I-C:" _ "~I/ cliatp<l_ ~, ... 16 1Iouo, 
1< N~'" '", .. fill '-... _Olft"om OlIO .- ",.. 
Moen .. , .. I; Till' I" """ .on<! .""_ IIICIUnt OI"'[NS'lJN~ 
". ',~ pg.~, 11.~5011 <11..- , 117.lYhol ....... 

19,12 ;~..:. '" ("8J> ... 1.... WE"'.l.- Ib 
.27.' llo&' __ • 

J_A w ••• An.".~ 
"~ .. _ ",.'". 1 •• -1 __ 
""'""'" "',-",.. L 
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vr A'lalyzC'r 
• 20 ~ 54,000 tl:r.lIr.ur 11-'1"'''''' ",al. 

• 3" to-, and 5(l.H& to.ndwldlhl 

• 3O I' V to SOIl Y, '~llle.J. - 3 1'V "i lh pr.amp 

• IfD-d8 'Ko,dl"ll .... " •• < wllh .52. ,eco.d .. 

• ""tpull: 1111-...1 01' BfO. 100 kHz and de ,_oil' 

• '.megollm Inpu1 impedance 011 .,1 .1"11.' 

1M W<1-e "_'yle' is ....ed IQI' musu"~1 till. comp;r 
_IS 01, Of _'., .... IN: ",,*,1 •• 01. ton'Il>iI'I< "",,·ca 
ilIa'101.~COlAt c 'IOiM. or ~iC.Il vibt,! lonI, 

Indivictl,llli etl<ftl'O"flf'rs 01 ~'odiC: comp"" "'''"''''''' .... 
wen a. rulfmDn>C; Of Inle'm"<M~I''''' dlS!Of!;QI1 "e 'Q(l"l' 
se;Iolr.l!ed and m"Ufed. OW,", '0 Ine e.c., .... ' 1IO'1e<;:. 

''''iY Aul""""'e f'~,. COf'IlroI enable.; II .. 190011 10 
",.T ... ," tuned 10. 11(>«'1 v .. ~, ... ~t Itwo! mI "" 
otl"mo,,., d •• 11 OUI 01 !h<! 5O·Hl broj,.;,jlf'l, 

Th'~_'1E~r "particularly $u,tecl 101' _>'2'"1 noise. 
bcK:.l1IS<! liS b.ondw.'l!h in n.rtz IS i~! 01 ' '''' 
centor "t<!ueocy. Tho te\lu"od ave"'lIing I,me Is, It>ere­
fo.e. COr'I>tdn\. I<Id tile ulcu"N:W'l 01 ~pec"um I_I I, 
"'m(lIe, furlhe.<T'Cte,""'''en the !o(H~l bInd .. ,dlh is used. 
l"e 'eQu',ed _aK'ns t,me 1S..-..bI~ S/'II!Irt 

FDf 4IUlomol>e ....... Iys: •• GU'P/o.!' life p<lIYdo!d t", df'''' 
Ina t'* 1!>21 G.~phje ll!l<<!I RecDfokr on wei n de 
<e:o«;le.-. 

SllNAL ANALYSts 

• 

Tlln.We fille, u.. rhe anai)'n!r QtI llSO W used 1$ 

.. t.....tlle r"ler. so u..1 tile Ind,.KlUlI C~tS of • 
comple>; Input S'iI"81 em be used [0 dr..,. ot~, in'lfu· 
mer1t •. Such as l'e<lUCl1C)l counters. wilen. 111gt,1y aceu­
,,,Ie rneHU'e of the rom~[ ['eq..-.c:'et '. de .. ,IId. 
'" to 1., ... earphones. w~ ...... ,,:t~ ~ ~_"IO' 
.,., ••. , thf analyze<. the OUIpul is 41 tu_ """"'" band 
ot". 'M. Such. sil"O'l ~ useful In. number of psych<. 
'M" II Inc! ard"tectu,al-acousiK:S t<!SIS. 

A •• t'ACkin, ,. ... '.IOf In !he '"I..ek'na ganer"IOO''' 
mod. ot operat,on .• <l'usurement .,,,,,,1 is maOe ,.,il. 
41>1. th.tt IS 41 sine ..,a\lf! tunable over thf S4-~HI '''''se 
IM'Id ~, ... ')'S ,n tune ",.fn the lnaljlff wr- this SOiNt if, 

lid 10 d" .... a tlI,1" Df ~ net_ ... GUlP111 ham 
INI neI"",~ GaOl toe "....sured 0,. thf ''''"'~. "'_ 
so· '",h,'Iy ,«lutes tIM irHtrle-r1"Ce trom e<trlne<:lUJ 
"";.,,, num. M>d distor1lO1'1. 

Deoe,lption The 1900-A "a hele'odyne Iype ot 11041· 
m..ler The 'nlermKhllt&-t,equency amptohe.- ~t 100 ~Hl 
."""_ • n'ih'y Mt«t ...... Quartl-(Jys"t !<IIer whOM 
bond' .. odth eanw ow Itfted 103. 10. Ind ~ Ht. n.. ~ 
01 I hetenodyne syst.n ...... 10$ Lt POUOOIe to "" .... !hoi 
,~I,equeney altl\ouilf.he t;"er r,eq..enroy 'S ['x'" 
The I QO.kHl OUIput of , .... fitter is mlloUltd on a mete, 
"nd is "SO •• a,'~bl. at the panel. In one mode 01 0Q<e'1' 
lion the output is allO heterodyned back to the Ofisjn~1 
I,-""y. In af'lOlher mode. Iha loc.tl oseil~tOl' De.ot, 
....111 41 IO(HHt QIQIrtl-<:ty$Ult oseillaTOI' to lunctOOfl ;II I 
but·"e<il.lfn/!J osoitoH>f. These IW<l out~1S at" .:SO 
".aillob .. al ~'Ie-rmjMI&. hll~'«II"P<II C<Jmi)CIf'Ienf 
,n(! Ind,c~f«I l,~t.I"ftP!Ct.,.1y 



SI'ECIFICATIONS 
F,Oq_: RANGE 2'01<1 SoI,OOO MI. TM f,eQuIIf>e, is ;m:!1 
~I'" "". cwnlt<....,. a,., .. ,In a 10""., g'Od~.hon. 10 M, 
""' d",,'" ACCURACV Of CAlJBRAnON 0(""" + 5 MzJ 
up to 50 kHl. '''I~ btyon<l 50 IIH. INCRtMENTAL·FRl· 
OU~CV OIAL (.1f], ., 100 H, .0.«"'«1' 10 ---2 Hl btl"'" 2 .H •• 
'5 H. UP!O S4 kHl. MfTOMATIC FREQUENCY CONTRQI.., Al 

frOQI.'etIC'" below 10 kHz. totol r.nge of I,OQIIOhC)'1oclc ~ 400 
H.IOI tno: 5().H, bond ""<I 150 II. f'" 1M II) HI banoJ .... <lo 
tinfld b)I 3-<18 drop In ' ... ponoo f'''''' fUI,sta" d.! .. tl~. At 
50 kH" the lOCI< r..,get <lee, ....... to "",,·""11 01 lhe ... v.I"'~ 
$oIKIMty. Tn," _,atilt. (3. 11), """ 50 Hll. 
[flett ... Ilah<! .... ," I", noi .... O<IIW l<1 """,,,,,,I tund"'~ln 
w.lh'n -H)"\. f", 10- and 5Q-Hz bMd. "",a -.20'1;, to. 3 M, 
b.>nd, 3·HERn BAND, AI "'~I 30 dB do~h aL • 6 Hz from 
"""lOt f'~Quen<y, ot IH't 60 dB down 8\ : 15 H" ~I It .. , 80 
dB down 81 - a M,""" IIBI'O<'I<I IC-MERTZ BAND, At leas! 
30 08 "'-'W".t '2'0 H •.• , ;""t 60 dB down a! . '15 H, 8\ iu'!! 
80 dB ,",,'" 01 'SO H • ...,~. 5OM[RTl BAND, At 
... " Ja dB down It '100 ttl. at u.t 6() dB "" .. ~.t : 250 Hl, 
al "~<l 80 dB dOf<" &1 -500 M, and IMytlnd 
'nput: ''''PEOANCE 1 Mil """,,'ed b)l30 pi' "".11 ""'b __ 
VOLTAGE RANGE- 3O.v to Joo V, full oule. t" 3.V W,II) 
_II .• n 3. 10 "",e>. A <Iee""" oc.Ie ' • • Iso ",.,.,<do<I 
VOL T1.GE ACCURACY, ItIk>t <allbf.!ion b, 'nle,nal sowce. the 
,,",curae, up I<> 50 kMI ~ : 13'l1. of " ... """td ",I.,. • 2'!:. ot l"tI 
"",,101 "'''''PI 'or lho ~H"" .. or ","""'" noIoe"""" I"" al 
'."",,(Or I<nob i, ,n t"" mo,irn~"'.e",,,',,,1y posil"'" r,,,,,, 
50 to!>4 Hit. I"" """"" 3'\ ."'" ~ 6'\. RES'DUAl 
MOOU,ATION PRODUCTSANO f.tUM At Iea<I 15 dB down 

-
- 1901,1-1' 1 

r 
• -
" 

, 
~ 

fto/ . 1 
• • " 

O-U' QU,", IOO·l<lil OUTI'\JT. ""'P'i!U<le I. ptopotl'OftIaI to amp­
,.tWe al wle<lod <"",,,,,,,,,nl ,n ..... ,,....r "'r<Jt ,,,.-.aI. W,th 
tllo Istl Gr.""", ''''''" Roc","'" c",,_.!<!d. ,"" "'~ """'ut 
is lit '.;><1 3 V. Dynomoc "'rll< t,,,,,, """,load pOin! to In!.rn .. 
"'" ... '$ '-SO dB ... m ott"""",,,, 'nOll full, ~ko<l<w'~ RE 
CO!IOING ANAl VItI>, S. Ih~ 1910 A Re<"'d,n~ """"r"r ¥>CI 
Istl B G,ap/tic ~I Rer:crdr!r. OC OUTl'U T, ! rnA ;., 1500 
u. !ulI 0C-II1e. one 'idol arour<lt!d rllIEACO INf>U1 coo.oPO 
N£Nl. Out"" • IN>I 1 V ..... _ 600 u Ic.><I I.,.. !ull ""alt! 
"",ter <I<!l«:to"n Wllh ""til'-'l <"",rot '1 mo. 1RAC~ING. 
AN~lVl£R 'INOICATED fREQU£NCYI 20 H, 10 54 "H" ""t 
""! B .! Io;n! 2 V """00< bOO n _ .. "h ""'put C<lf\1'{II ;,t , "'"' 
T ... ml~ ... : l"puC b,nd,,,. po';h; ""'pul. 1.I<>!II"tono '"'~ .. 
Supph.." 1560 1'95 A<Iajlto. Cab ... pIIOIIe plug. Pt>o<'" cord 
Av.il.bIo-: 1900 PI _ I900-PJ llN~ UNITS lor < .... ~1"" l<­
l:iZl G .. p"" level Roetor\je. 15W-P40 _ I!KiOP42 PRE 
AMPI.."'CRS 1_ 1~60Pf>2 Po"" s..p~lyl 
Po_r. 10510 125 or21Dto25()~, 5()to-!OOII,. ~CW 
MK~.nlul: R",-~ ben'." ,.b .... ! DIMENSIO>;S II.'''',",' . 
B ... ,h, :9d6.25.!~ 25 .... :483.41J.397 mml. r.,'> 19. 
1~ 75.13 2~.. '~1Il,400d3" mrnl W(.(if.tT!.6 ,,6 k~' 
,~.1. He 1640 IJIIiI!a-

• ,..,..... ... -.... " .. 
"'"'''''''''".'''. ........ ~", '''v 
"''''''''''-'.laO v 
~ .... "" <nov 

Automatic Wave Analysis 
TI>o Anall'cr.R«o<1l •• Unk The 1900 A W~.e Analj. 

ur can be used in conlunctlon with 1M GR 1521 Grapr"c 
l~1 RtlCOftJef to ptOOuce. aul"""'!lcally. permanent 
s",ph,c recom. o! n'gh·re5olul,,,,, spect.um .nalyseo 
The necessary couP''''1l me<;h<l~ .. ms ;lnd chart paJlef5 
are ava, lab .. for r'equencyscales Clf 50. !IOO. Of ~ H~ 
pe, Inch A chl)ice 01 3 recorder pOIenl",.""te" JIe,m,ts 
""eel,"" of 20. 10, or 5 dB per ,nch. SO that ''''lIIIlIy any 
comb'rIlI1,"" 01 hor'lontal and 'terl;ca( scale r!'SOlution Is 
possible. 

Tho! 19IJO.PI or 19IJO.P3 Lln~ Unil mount. Of\ llIe wa.e 
.""'Yle, In plo<:~ 01 1M m~nual freq<JellCy·tun;"g I<notI 
~nd pr.""cIes mecha<1oa>l cOOPhnS!O tM recorder, TI>c 
19IJO.P3 perm,ts 5,(!lect,on o! SOl). Of 5O-HZ/or1. scale 
faclor. wl tn a _,. Ih~ 1900·PI provOcru 5000 '" !IOO 
HI/in. by the i'"e'd\a~mg of SilroclocI ~s . 

..... assembly 01 tne 191JO.A WaVfJ Analyzer. 19()().Pl 
arid 1521·8 Graph,c l .... ~1 Rocorae, '5 •• a.lable .s the 
191IJ.-A Rflalfd,ng Wave AMIl'l"'. 

I __ ~' ..... Uno, 

Co, .... 

~--
r ... _ ...... " .. I"'I·_,~~,'''' 
.. 1"' __ ' 11 .,," ," , 

,-... u. . .. ~, .............. ' .... , .. ,.-
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Frequency-Response and 
Spectrum Recorder Assemblies 

Several GR "'S!rumen!. Qn be used ",it~ tile 152 ]-8 
GrapNc LneI ~ fuo ,LlTgmaUC ploU,nll (If tno Ire­
QWf'IC~ ,~ err. (In-.,,", Of 1I>e I~y Spectr"", 
of IrOl' e ...... J «:OUStIc: lICI,se 'X 01. compIe. eiect,.caI 
...... /Qrrt. Aut(JlTVlt,e 1I'kII~"c .. ~~ t~ inst.'Im.<IIS '. 
pll<:es tecl.W$ PO'n1 -by "","I manual IIW)!~ ¥>d p<O­

.Ides much mc<e i~IQf""'I'on in lIIe IOfm 01 " fle/·moly.. 
1100 Cu~ LISted belOW ara sevtlnli sUCh uoemblfe5 

191G-A Recording Wave Analyzer 
TIre 1910-A It p"'t,,~r'''ly ~T\>I .n ..... ,~l inl."a r. 

cord,,,. t~ "e<1uenty 1"~"'pot'H!I'J~ pt~t in mKtIim,cal 
.'b'~I,,,",, doCOU'!l,e .pls, and in cam!)\{>. eleC;lnc;.a1 Sill_ ".t, ,r.;:lud"'a rindclm noise. II, I ... , freQUency IUle, 
2O-Hz 10 54-oHz, tn,~ ~n(l"",-l. ,(3. 10. and 50 
HI ) and 1!04r ~yn nil: ' .. " PIIf' t h.ghM",(Ier. 
c. 'I ','''' '" ",. t! Ie eo. round ,, 'J -SP'ECffICATIONS 

The 1910·" .... mbly 1"<hod05 the lollowln,: 
l_-A W .... ""IyHr. I ,,"'MI 1560,'95 ...... ..,0' :.>010 

-'>1101 ' " 8C 
1521 ·11 ', - 6Q! to- !oQ.H>' 'lOyl ~"""ie ~ RoconIw 

4041 __ 11~I_c -021 '" '" "" .., =.~ 

152U'3 lCHI'l'oIont_ .. : 1S21-96Ql) 
15~1·'IOB Do .... Unit 11~21 ~1;11 linltIoIIIod! 
1900·'1 Lin~ Unit , " ) %OIl ~".1t.d1 
1900·1'3 Lin. unl, :11 , ' ; '-·031 
en." P' I>". 10, I ~ I 94641, scat. 0 10 .'" 
CIt." P ...... I, 11 ttM) • .::.olo o.~ 011, 
AIIopla< Ca/IIo, • _to ' .... '...,.._lI'uc 

~ •• , .. _ "ll<6OP'2 ~we; _,I ....... -

u ... t '*' be Ofden.;t under $i~~. eatalOfi numben and 
irIc:'..ae~! acc ' -... """""'Ur neeciDd. O. Itle comPO­
nent i\efM '*' be Qtdtr.a Ind ... cluililyto COIIVe<t .. is!'~1 
fIIIul_t Into tully '!IIOmMIC teCQt,MI _.85, 

C.-tom ~ift 01 GR ..... 'l'S>' ",,"""1 ..-.:l 
IQUr>II encJ .oI)r"M" If'ISU""",,",1S ColO1 W buI)t ln Oto;lior 10 
..-t I ¥3.iely 01 spoICiIIi I'«III,,_IS 

• 

.... '.nlcot .......... .., e.t>. ~t DlM[ NSH)t<S "" """b 
19.~~2~. 15.~ '" r~ 8j '641,J88 mm' \1'( 1~'1T !l6 II> 
''>31<,1 net 221 III 1lG4 "'1 ," PO '1 

" ..... ~-.......... .,­"" .. " .. ,." 
" 

1911~A Recording Sound and Vibration Analyzer 
r~o$_ "';, II' le,,,tecor.t,·,,,,,,,,,,,Uequenc:Yl ,1<. 

"tI"Ie " I, 10« ..,. 1DI!l:',",,, ,11 r.u'Id _ ... _. 
In ·;cn.11 ~ • ~ ot •. 5 'il Ie 25 ~Hl Tn ... 

IIl·rCtM '" '" >e<l' ., _ .~ In ~ ;am; 
.. _~ _ In .... ·.., ),I1(1·41'ial. iw-o 
"" 1~ •. l!i.,.... Wl lI·· II >Ct;.V1! b:'1IIIhri I~ is con 
.. I' 1,,1l •• c, ~ :1!F, II~ :ai,,,,, r", ..... 1 

SIGNAL ANALYSIS 

mUll, et·.-h:e r>OfM Of YOb'~I ' '''' leW/I. In. 11100OCla.e 
br,"'" ~ ""'/11'10 p~ise i<!ffljlloc;.al·on O! Ind,.'du.1 i, .. 
~u·"lI:yO:UI""'.1b, "*'ifll iat ..... ' '~honOt elm .... 
100" The ."..').t<' .. II «,ect Itv3Js 1,_ " ~ ~1eYd 
,.,. '.". · • .t.<.1f DOl ......... _ ,tab'. -"',,, .• dO. 
• ..c'" f,am a rrtI(,op' ... .e or v,br,lI on ~c"up, II .Iudes 
• .,~ \lra"~f. ~v,,~ pqwef cOlma!. 

• 



Sl'£Clftcl<TIQNS 

T"-1911·" tonoAtS 01_1-': 
15601·,. __ v,,,,o,*, ..... "..... , .... mr:rdoo4 

lUI·. ,.!I'. , ' 'il _" G...".....- R ........ 
~ ' ..,.... _ ... 1_ U~I~)...,_ .... 

. :c 

1521·P1 5 Un!. Un,' ~1-9fj151 ... ~ 16-locttr tp'CY ""1 
__ 1<0111>.0 inc:lldedl 

Cho" , ._. 10" ~1 46<)) &Iit>td\fld Z ~ ~ "" "'<I. " .,.",. Ir 
...... plor C.I>Io. , ~ I. ,'" ,-'"' t>'" ,,.... P' .... 

' ... ,~I>Io : 15t·) I40K P'e or r"" r.:I Mio<>ptolo Set. 8Q.d6 
,1 • "..:.,00 ""'.~ 

~DouI: ... _.~ _ , O .... E"SIOI.,. Lon;twJ), 
\0' II ,15.15 ... (502.790&, 4;)0 """,. W[ICHT, I. 

I 130811>111104;1 .. ';: • 

.. " ... - .. "'-_., .... _.....,. ... 
• " I,·. , '" .. ,,,,,",,v"', , 

,, """, ... I 
"r,'."", , 

""""' IOlI-OI " ,.",,.,, 
""."" ---

1913 Recording Wave Analyzer - 1'4 ._. III 

n' s<;(r.itanl·_·:em .... t>.- dwi«11 '«:Cf<linl_'''''' 
",~,,- 1>'1/.11.,_"",., _11lIrh "jets 'rom 20 ttz !< 
20 ~Hz. II 1$ ea'!¥ !o 'MI. '_''11 aulcn"l.:Jl,C rar«e 1':". _ 

". 811(1 Irtw c"'1rCIIs. W" Io. dynamk: '''''se ."d Ina 80-<10 
DO c""tj,.".,ct« reduc~ Ine,,~ 1<) ch.,oP! ~ns,t , .. ,V ~, 
"" IV 10 ilCr:otnn 'od,11e .,,~ '~'vl~S ~",p','udft. Nolff<th 
iii 0WIdl1l ,"'r,,!!, MP'I.,r'Qn 01 cio$Gly Ipxed ,.". , , .. 
q<r ICIe5 wilnc.o.,c lor1.n,"i ~,,, "e<lIJIl'f\C1 ,ec"_ 
t~ Ina M:;.tt> ",......,." ~.n boo 1dIr11""" Sw 
<Iftr;:. ~ 08·~ w ..... AAoliylV for """ .. ,~,,,. 

1 1e" __ 1 a-' "Clud~u"t~ 
~ ,. • ...-'1 svsu-n jlOM,. ..""" dI _Ie_ 'tw 

l1II" b/ln...,. __ ~ _I' '" 1M ac: 16. 

$.PfClrlCATIOMS 

Tr,. Ifl l ,,,.Iud ... u.. fo ....... "" 
I S6IAW .. " An . tyr .... , ... k ;;.;1001, ... "11; _ eo 
l UI. .. IHl; ",. ~,," . "") G.-pt. ", l .. oIll« ... "', .. -- 40"". _1_... 0 " ~ _ ",,' un 

, .. " 
IU I ·'l ao...r._,_tr,· 
1~~I· ' IOBo._u..., .,;' 
1'-2 1·'15 Un~ U"" ·I.,..~~'.-", ,6-1 ~ 

• • ~ 4'1 )CII!, IVOC-ke1 _ .. ~) 

cr.." P._. ..",. 1~~1 ~7r;, sao. 2·10 ..... ftC 

~. 

...... ~ ... C.hIt>. """, .. ' ,.,..,.IO,..". ·\jJIO Jl/IanI lui. 
,..OIl.bIro: 1!i<rO-P40 ", ~ I SfiO 1'42 !'to- ",-,t..,.. 

.-
• 

i .. "'H_ 
I 0«1) "'" "III ";:H. 

.5".1'" 

, .... __ ...... _ ... 
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1921 Real-Time Analyzer 
• 3.'51i .'o'O~H. 

• 30 10450_. 113-. Or 1/ ' (!-oct ... b.""" 

• 10-dB d",_1e .~. IO d8 dll9 •• ,.11 

• tOG-mY ..... 1tM1y 

• cIlIb,e'",ltt ... ".,O,. 
• d lgll.' ,,"'oeIlOI> • Irul.",O ......... 

• •• " 0"" Inll1g"tlon I"I.lodo 

• cO .. e<:1ecr 19ft'ru", ,tllpllyed d l..ell, 

lIelflul_ 01 ....... · I~lnc n_ ~ r • the it>QeSl­

,,, ,of 1M ", ! d ,.tI><~!._ <" ,m nt,. the,..,..., 
I" '1>;.-0. _ •• ' ... -.",_,~ _..-, But 11 
1001< IQtrIe tt'l1rll ,eus 10 lull'lI IIY. '"!ed. a<lf'Quatel, and 

atCNAL ANALYSIS 

~lIy, and Ine lull l~"""'1 t<1me ""Ih ttle '~I'oauc· 
'''''' of _I-h ...... , ..... ,~ _bodll!d in lilt! 1921 

n ... 1921,s oM ~ ,iO t.mn !~>ler II\ilIn OJ<'!~mllOl4')' 
"",iM _rzetS. whoc:h ..-.s " G1I'I ~)'Z. mare d3liI 
1.,1 ... -'" can -.... "",,·.talOonwy $,,,,,,10 .. ,t/>OtsI 
~ ~ Its 7Ck18 dynamic ranae ' ..... bl' ..:ceors the 
random at I~I'Y umpecil.ed S'gMIS roul'MJy enc<IU"" 
!ered ,n .coos!" wor~. The 'r"l$We", come Inl . theyar. 
,epealablfl and ltahS'u211y rltliable o.c.uwof the ana· 
Iyle/'I -,0.5-<18 lI(.(:U/a<:y and Iu>own jnl~aloon , .mes 

()(>1,,,,,"' .. U........at0f'5 1)tOIiI'.00t ",o_'25-dB KOJtlC"f 'Of 
dynamic·",nge ... ,_. ' ,8OS(I..::et H .• uenlnl. SI.t>,ec. 
II" co.,el.ot_ •• 10 , .... the ,.,tt'S ,nc<lfPCll'at .. A·. fl., 
or C>-'ln" ..... , .. "'''''~I. The I!t't,re apotlIt ty t'oaI been 
J,pICIhQ'ty _anood to pwt'''',1 .. "'pla,...".-.d prec;SG 
:c,,~.ot and inlefp.et .. !.cn 01 the me~_u ""til a 



..... 1 ~'''OrapeIIJlOl_tjgt" [ .... Ien...",.....,'l>te. 
'. "'~ f>JI$iI>le ........... .';31) ,",I,.-.'''''on Ia 
'·011 101M 10;021 ins!',,"*,ldhQR such .. compute. 

on'm .' ,,,.".,,, W'!pul d, r!CCf""~ Ot. ala t>r, •. ,~ .. 
"Ii of ... , ., ,·1T<·rl...:. .. ll1_ 

A IInlq ... 10111 lion Tile I"I>UI 1;8 ... 1 is 'DDlied 10 a '-'!I 
01 ,led o~ r.lle" (I" "1 30 10 45 cependlng on roUI ,e. 
~u,""" .. nl"lh.'1 CO'H a Irequenc;y .anse "()m 3.15 Hz 
10 80 Hlr ! hne 1.1\<1'$ lro;lUCe. 3. at1 QPI,on. 1ndI.' j 
.i,~"",'IOf~ to po.rrr,1 D,e-.m'I"""S o. othe' "SrwoI 
I.ont.,._ They ... e lICo.M!d ,e a liM thai an be II\I'(~ !d 
tep.lr 01011.1 cleSored 

Tflil OUIPlJi' ~II~I "er5"'t procl!Ued In _N"" L 
me '1nS ck'~c'Of. 11 <I "*I"" in INI .1 pr~ 1Il0l 1101-
... " 1rOL"!'I1!'.!':Ie<S oII'illt.tlly. Uch <:/tan,.. Ympled, 
tho! urI\IlIed do~ _ eo,",,...I"" II) d'&i~1 bi .... y 10<", 
rod I ... IIin.-v otI.I""~t$ ar~ I"" to. , \titlI1 1"1'" 0< tIlal 
~~C$'001 _'11)""'" k->c.Is_ 

T .... ~"I "'dI"ioC., t"" 1'._1 IntelllltlQn ... ,th 
• CIIOIceol "I". Kcu,"'e jnt""~1'00I1.",. 1,Of'i ... MCOIId 
10 J2 M(:(In(IS. thIS SCheme I"lOl I)"Ily P'od\,ocM _w-, 
,,,,I,,, 11'\IItI1 .. ,u''''''''I-aw, .. e c.rc~,t, lound "' 
_ {"'~IC~ ""W.-.Ie~ I'me and a,en'l wrr Ul!'1,,1 IOf 
"dm. ... "1 IisnalSl bvt also mal<e .1 llO''jjbla 10 del"If' r 
e',H'II~ .. hal ell"' I~ "' lime ~a .. all..:lfId I~~ .n' .. ~r 
In. compuled band le.els ~,e ~t<>red in dllljl~1 memo.~ I" 
be 'etr..,.\.'d .. 1 a 'dl" 1"".led 0<'1'1 by 1M aul (>.J1 ,":""'1"1 
0' 'lor .. de'.-><:.I1. n... ana!yH' !Wmult .. ~ P!"(M<Ie 
be" IIIl,161.n<! _kill ou!""I~_ 

Vt'UI,bl, n... 1921 's .... ""alli •• ~ bMch ()t , .... ~ 
-.. IfI I<M" 5tAndarcl !,<!I)Ui!nC)' • .,.s . ....., ... ,Ih 
01 "",t1OUI a11 ........ IOf~_ Cu<lOnI __ ,",th UJI 1" 45 
~ IMher 1 riO. 1,3. I OC;~ ... ,de, or. m .. Iu'e 01 
1I.-1l"0I. ~' •• '11"* on speda1 or""' .•• 'e ~I$ 
.. ;\ft ICI«g1 tu .. J ..... dth~ 

Compk.-!~ ')~I~-. I<IlIcred 10 your ."-CIS lrom t,_· 
/fucc<10 linal d.ol~ ,lora&'!. can also be 5u~~d. $uUI. 
Il"IItm COUld .nelOOOl ~ compUtet. d.spl" 1COI)e. de,e­
""<lvr. Ana ........,I,~ I3piI! record~, Ig pro .. "" (W).·,~e 
::<lI1~1~!'ans and CQm"""$OfI\I S4.Jd1 as: 
• Spec"um tompa"50<'1$ from 3.15 I'll 1080kHz 
• 51~5 loudness alclllal!Ol'i$ pe' .<.N$I S3 4·1968 
• ARF IOUdnHSealcu,",I."", 
• P .. ce'I'td'nOl_I"'~ (PNl) con'PIIlallllf\ll recorn­

",.,..,." by tna FAA 
• S--h ... ""tarlOtlCe le,e' {SIU comPV'~"_ 
• N,'" tlilerion IfteIs per L.l, Beta ..... 
• J,~, AM':J,. J,~HRJ,E . ...-.:I SlC 'aim&> 

.... ..-._, '>~"""'_""_uD 

snt'ACA flOfoIS 

r ......... CJI' _ ;.':L 
.. _"': 1-"3< cIr I!IO_I 0-.., 
A ... pio.uoIec -- ~ 6Q dB "'SI'I~' nV 

_ 1 ... ·'11· 
L11 ...... !)! 0 ~<l1l _..,., ". '" _ ttr3~' ,,. In c 
~,j •• I" '&II. 1~1l .. "'.n,,,.oo.-B' ... 

\)<&Ito' "' __ ""'" "'."' ........ It """''''- ... ...,.. 
Ir","JlI>!~ 1\eQII-f"-" iubK. llANO I<uJ.tQUt po< At.$! 51 6 

If"d 51 11 •• "'~ ... 2 r.- "'" ... "'_ "'" 2 BCD 
'JJlIO ... ,_ .... ' '."'0 l(vtl "1ft> 0 10 ISg ~B ;n 
e 25 dB <l<1I':. ." 'roIII«l on ~ IutiM _ "a._ .. 3 BCD 
"'II'!> "" ' ... ' par>OoI "'I~ """_ .... lc,'T(Jd .. B ... 9 ;n 
~I! ~'i'l. Ru.R,p~Nn ,1,1. arf' I 2·4-3 _-.fIte<I.1 ~,d 
,.1' rn 1e~1. t • 0,5 ..,., ~ . l.5 1'1 and "~lIobr. IfOI\"1 .Ii 
,»,nd$ -...er '·"11y II. SO~'" ,_ ~7 _'0' 
AnolOl: P,_lolion, EIJ,~O "'JMOER , ..... _ .. 0 10; 1 V 

,-" ,amp ~I"" BNC c ....... '.I .. , BAND l[VELlro", 0 10 
6< -til i, .,,'t.Ih» ... 0 10 .! ~ . 10\0 "1Ifla1 .1 ,,,. B"'C """, 
".~,_, , .. I.h.,...._ rod~ by _i~ jj,w I'LIK 
I,IOMTOR' ~ ..... *' __ r.w .. II !toO CiN:, .. 1 ~~ 
.., <Ir'~ ~ potIO,,.,., .. uI tor .. t<I'" dB ~ "' __ ...... ~...,.~- -_ .... ,._-* 

.. • - """ 'co 1_ 

, 
" .,,. 

, 18-<lB can\""'o,,,,,,, acl,UItmeoI .,..,,""'" 10 all 
'.. -_ pI.,,- opt,QROlI,. SO-dB _"~.Ioon In 1-tIB J!el'!l '" .In 

"a 2~ dB : .. :"'""'Y '1 •.• ,S<IB >CTt1~ ~ _. <>I • proeI 
,,,,,.,.t>wo,,' wrdu,'",eocn_ ~" __ oI_"ben<T. 
"'1, .• 10<1 Dr-. ""' .. _ dtsIIU, _ .""' ... ,., '"e I' .... 

1TIipi.., ~ ~I Mid """"""" 001'110" ~I muIt~. 0;. 
1*:<'-"_'50-<111-_~ ..... ','''' IOdB_on. __ ao, ~ ......... _ ""'..-.. 1925-M71) , _ 
_ ~sn..h" II._MJ'.·_._"'~ 
_1ItaIt lactor. _~. _ 10 .. _ ""In 

""-cc:.-~ _ .. ~ _ tin be_ 10 '«C<~ pc&!I,,", 01 
,....., ... __ ._ III I~ _I ... C'~YIiI'_ 
~ lO 6~ 1Iu!IwwOI1" I, ........ Ih I '3_~ eIIec 
t, .. I""",") _~.w. _ coo""m \0 AMI SIIl-I966 
e_ III t~i&f1 "" .. ,.-I"" EC 22S·1966 "_"Ci'S III 
.,It! l-octa", _'dlftl II'<aI ,001",," to ANSI SI \!-I966 
C,- !llmocIe!aIti,.~ t.ot ~ f", .... 1 .... ·_ 1.,,-,"", ,,., 
'LC ?2~·I%6 ,tanII/I!'I..., ACC\.IRACY (]I <...,tot r,OQUet\C)", 
T2'1O. l£V£l UN,rORM'lY W "''" ·O.~~B ol 2-$'C, '0_75 
dB lrom 0 10 SO·C. 01 ,onle, ' '''",*",Y 0011" 011..,,,,,1,,, 01 '2~ 
<lB_ P~5SEIJ,NO R'PPI.[ C.5dB mu pIc.pIc. NOIS[, < 15 ~y 
eQ\J,vaI0111 "'''''I no.H_ HAlIMO"IC OoSTOIITIQN, <: 0.25~ lit 
I V o..-tput '''' llaoch ..-I_red _,. 25 Ill. " 0 1"11. 01 1 Y .... ,po, 'Of ~ Ill_ -.. WU(;llliNG·~. B. C.CIIO.a-.... ; .. 
10 ~N5I SI.4. IEC Rill."" lEe RI79 
__ , RM$ .... Ift ,,, .. 1'_1 "*C'__ '''TEGRATIOH 
n"'ES, +t. k I'>. I. 2,., I, 16. ",321: PU_""""'_ 
SAMPUN(l, s.tIrwo. ,Ole If, <....- ......... In __ I~ 
10 rf"' .. n'''~ COtie!""" _I" Iil<" ..... _ d","W 

..... "'''"' ~ IfOI\"1 110 l2 $; ..... II ........... III ...... 
, _..cod '" 1"WO'f ..... '" r.terat_ ,,, .. leo ..... _. III 
'1& REJ'E/I T AB'I,.oT'l', IMIItot .... I <IS !I • ""'" lor _ _." •.. ".1, racftOt' <II 1/ tOO I_...m 10 ..... 1 'ar;1a 01 
'],-, .. ~ ....... ": 13e111_',,"_ 
"' ........... 1>1 ... 1' All "...., eam,cn. _""'PI (lcT~u' tisp"", 
.. te ,'nen ..... "" .. ..,j K-'<n CIIO:r~I, If. 1,",-'._ try .Iei-

I 10 lifO nr:l ,'~DlOo<l ,<I .... SO "'" 'n" ~7 ccom.::! .. 
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50 ~pl!I j; _ ""'<:I; 2~".", J&.1Ilr'._ ~ ~ 51"" 'It 
10 ~ ... ~ .. ' ,-_,_ Ii 1,_ ~K...:I"'" 

..... iIo~ I S60 PolO lin! 1'-41 f>II[AMpUriERS, 15M MULTI 
CH~NNfl AMPLIFIER ("""" IU"".fl. 1522 DC RECORDER, 
1921-n STOlt."" DISPtAV UNIT, H",,,!on I~'"""""tl 
~4 _.u pIOH .... M_ o.ou Ie,...,·.,. ...-.. t -
.. .,.,.~ "'..... SOH ' .... 152:1 IX: R""....-;,,-., 
... ·M Ie' _-'It> ttw IW! .... ,«11"-' lS22 ."h. I~ ", ~""":",,., a"" \522-%70 Cab .. kI ,._11liii0 
_" 100 Ie 125...., 200 t" 250 V. !iO-6O I-Iz. I~ W 
Moc""nfCllt 90f1Ch or .-.c_ model. DIM(Ns,or;s (,.."r' 
".~'~ 1'J5.19.:!(l '" \.95.483,508 "'m' ""' ... 19.175, 
I~ In. (48lo""~4IXi ml, weHT a.-'"h, is ,~ ,« q) 
.. 190 .. -Sl q,i Ih ,,'''; IIQ II> 131 ~ ,'It. 1:!(l1l> 
5$ lI:I! II'IiI • 

,,"',.;>0."'''''' _~<tI 
"" ',,,""\'''''',JI''''''~''~ 

< ".~,-
,,~'" .... 

... :.,:. t,~ .... . . ... .... 
" "_'10"'1 ..... 
.'1,·,.,10 H. 
11-'"'' lH~ • 

. 0; ....... '''' .. _____ .. ,. 

~-­.... ~-"" 
.W ..... 
lOt'·" • ' ... , ..... 
10""100 

.... .f_ 

" .. .,-,'0 ,,.,'.,,. ... , .. , .. 

'-
''''-' , ..... >0» , .. , .. ... 
, ..... "" 
' " ... 101 .... "-'" ...... ", ' ........ , 

~--... -,- ... --
1921-P2 Storage Display Unit 

. .. peelall, uHlul ... Ith ' .. I· U .... anal,,,,,. 

• elea<, blight ,pee""", dllpta, 

o I .. ge4·by,5-1n ,!ewing "., 

o IMnch ... ,.c_ mod.I. 

SlI<'Ch um o • • IlaI>Ce A, _ . .c. :lOf)' /", ItIt! 1921 
.,,'-1, .... A' lIyzeo- .. '. 1921,1'2 dill lars 11"11 ...,115 •. 
1lI~: .1)'1 l Iudil ~ lrequereV In 

I I"'. ""',Iy . ., . 'T"- d·.r' .... , ..... 
~ tile, Ire lie . .,; , ,--, C, .th1 .,f!CIISSaty; Ill' .. 
IIfIec:b • ........ ~p..,..Ieo '~·'he~r_ . 

1M· 921 P2 ... $."GI"" ')d,lled Tt~II""'" Tn:e 
3 S""IIIII D'S/II'r 0.1",1" "" -Ij lid·""'. elrc~Its •• 
.lr. • e 1l"'''iIc CRT. ", In \'ef"cal and ho 

'" ., "If< .. ...-IPIi orrl. l·IlU!- "1Od,,111, >L 

WI Inlet'" MII:!'~8")V"'" the 
~~ '"uIo, ~ _ 113-.... 

,J ~Io, lOfII1i. I.~:ie$, _ eei 
I>,s.cal< 

SPECIFICATIONS 
r....,....cy: , -, , ... <l 100- ._1.... _ _.,.. ill .... Itt! I .. 

!'>!AS( i.I<,n, <T Ill....,. ... 
1(1 '" .00 lII-l. 
~ I~ __ :~; dlSCllq _ 

1 .. 12' "' ... 
phar"""'" 10 PI 

, ~.,~""o-J biot_ ...... 1._ "... 
U);E).RIIV .. ~'I\o dl"_ " In..,.,. 
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~ 1 "j .. , , 

.' . ' 

, , 

• 

• • 
~ ""Y 2 en..".", 'or ot 1.1n, ...... '" ~ .""Y. 
... ...""" ' . 'r ..u.! ..... ,' ~", ....... ....,toI 

PI , 10 In.! 12'J" 'r J .. ed 'm.-Wf;''''1 _ ~ 
la ... IN d 1>00 "4 .. "" .. "" .. .....,."". ...." ...... , ..... ..-.---

.... I II ''''''"''' 11,..., ....... _ ~f. 
oj _,."..uo .... 

S"pphod,r'''~IV''''-I' rIv-' l.. _ & 3 
If" ~ 60 dB , ... II .... /lClltaU, I 30 I .., I """ 10 l-d • 
!I '" )4. II 10 40. ,. to "3. ar.l 21 II> 4 •. In "'. ""t nI' 
~ ~, 

-.901 :~_ IDto2fo.tV.411G440 ___ .!l1W 
_noco' 1IIer..,,,,.1d! _Is 00" NSIONS 
&...;.:. i.~'" 5.19 -' n I:" .ltSM9S, "'''', ,!I.~ 
·,)~1n14l.,131<495 mJ. WItCH I 9'<d~"2 

III 12 .... ' ""1 ...... --.. -",-.,~ 
,.",..--"'-,"­
-~-~ 
~-

= 



1925 Multifilter 
. 3.1$HzlOlIOkHI 

• 113-oclue Or oc tave band, 

• catlb,.ted CMnner I U"" ... llo,. 

• dl""., wilt. "'"nda,d Kat. r. ctor 

• "" .... ned. pe.8Uel, a nd lummed OUlpu', 

Speclfum "".~. or Ino l,ze, bu,ldin& block The 1925 
Mulhfilte. CGnt .. " .. s up 10 30 parallel octa\tf!·1:\and Of one­
IM"d-()Ct!,~bond j,lt~ from 3.15 HZ 10 80 kHz Md can 
be s.u~phed w,lh or ""ttwulallenu.atOfs lhat PM,",I ,<>d ... 
pendent conl~ ol lh~ ga,n on e itCh band. W,!I1 Ihe allen. 
""lOt'S. ~ou can lJ5~ Int' mult il,IUl' as an equ;o 'ile' Or 
spectrum $ha~' 10 s l""'1iI18 or 10 ccmpeons.ate lot ".alle>­
"'''1_ in I"" r'«l'-""'<:y '.,.pons<> of ele<;:lnc., r or acOUSl~ 
UII ,,,,,,,,,is,.;cn s ystems or r'.l nSduce,s. WIth or w,tt>oul 
allenlldlars, you can "'!Ie ,I as tlte basi. lor ~ _ iat or 
pa,a'iel r,equenC1 a""I ~s<s system. 

" ... iet, 0' "'''pu'' The outpUts Irom tile ir.:hvWUo1I 
f, 1 1~ ara presented simu't~n(!O"",,y in "" •• llel, summed 
In a .,"&10 ""'ou!. and ~lo<:led 'rldw<d""lIv by man",,' 
Wtolching. b)' " . Ierna l ~"' Icr. ~losU/~. or by a "'''.ole 
sca~""r C(JnI'~1 "n.!. I\d'IoII O<\llI pUtpulS pro,.de I"" "'" 
', Itered inpUt "g",,1 and '''''signal W;I~ 1\. B. o. C weighl­
'"' ,mPOSed. f'e,j~ (le!""I",! localed bfolore ~nd aiter the 
liItN~ d",Q ~ ""'Ie,ms em",;! I""t ... ~!< the h,g!1"'1 
I>N~ ~ 11""$ IOU ,- IrI(j ,<atiQr> In d<'Cjj",,~ ,!'! .... ",d 10 
ml! o'.~rl""d le..,1 

~nenu. to, 10' each ban<! OpI'CII'al ~tt Ilf\WlIQf$, OM fo, 
eaCh 1,llef. b'Q/l<len !he uselulll5S cl Ihe mul! II' ller 
~h .. 11l'flu.tor p,o,.~ 50 dS ef gain c""\t~ ,n l·dB 
s leps. accur~te 10 0.2.5 dB, Thumbwh~ 5w.ICi"K!s e.".,.. 
!,o/ lhe all""""I I"" Ind a "."'~, dis"Ia, Ind,""I .... lhe 
't ransm,"soon" of the .nsl,ument Th is d.spilly hin I~H 

Silme scale a~ m. 1521 -9463 chart paper u'led w,th I~" 
I~(,o\-" ScUrlCl ~rnl V,b'dh"" "nalY1er (~,n.loJ""ad~ h",,_ 
zOI1lat. 10 dB.'," ""'Ii <:lll), 1\ key-op("~ted Joc k S' '''ciS 
agam.t "",nIMded cl'ld r'~~' .n lt1t! aU"" .... lo' c( r.trQi 
wtl",1I' 

f ille,. meet A"",,",,on.1>d 'n le'"atj ..... lltand~,d. Th 
!o Ilers. bu.1t on pluR·in etcMed boa,dS Uh''''' pe< bo.lrdllo 
ea'1 '''te,cr.aolle, ~,e dva l !a~ e w,!~ c,l~e' QC!a,e or ,.,.. 
/t1"'H,o;tave b"n<lw"llhS tndl ~unto" .. 10 t>oln An , 

,d i "t~fndt;CI/1~1 ~IMoj~, I; The A B·. dnd C- "'·'j/hI1.., 
cn..,acl""Sl,C$ ~"a confo'", 10 !he (eqJJ"'" '~"I$ ,I th~ 

".OilS "".-,<1.>'ds lo-r .... ,nd le,,~ "",Ie •• _ 
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SP'[ C IflCA TIOf<IS 
fr.(l_ 3 I 'i H, 1080"<" 
a .... ,.ld1h: 1/3 Of I """., ,t_d 1/1001:_,. 
.... k M""It ... : A poOle detec,,", ___ Is "I ,_0 CIfCU" 

- d" ..... ~I .-.i@' ,.1.1><_ In <18 ,_.ocI 10 
... \ ",., ~ ...... pr.:DQr!iot ... 10 _ ,odout"", 

.,... .,.,.. :00._101:, ..... """: ",",lmA,,,, 
'I" Ie ,r.'", 
In~"': ~1'lo ,olf 8Ne '" m'''~~~I''', CA'N 
o <l8~"""'" I,IU',,"UM ',"PUT. 35 V II<: 11 V pelle &. 
'I,!P([),&'!CL 100 "" 
AIW<> ... IIOn, . {, ro 12~,.,...,.,_ pft "'~ c.n­
""",10 .;. ~ oUO. _naill, '''''0 ts-nB_ 
I'lin on I dB ,le1» ",.p. '0 2!><lB oec:~fac:~ Ir. '2'icl9 .. II,,,,,} 
by mo.,M 01 • _ ''-.J",_I , .. t(~ 1<11' _~ bind A, 
""","""., <II _ bind .. ""'~ .,1«1 fly • do:JI Of' IW>eI di< -., 

4"<S '*po'~...,..t1 ' ... I'~""'" bH .... ' "IlUI""'" " 
... :"", o,>PI., '-""-d SOG8 P. _ _ , 
IO-<IB PI' .n. vtttI",a). S It\. PfI' cite ... ,"",,_I. lock on 
p.anc' ,.._"t. «"icI<~lal ChM~" In all __ o, ... ", -­
R_, 30 t)poie B"'I~,""",'" " 1 .. 5 .... Ih I'"! 0C13"0"\I.t 
1,,« .~. two-o;..,~ .. l'><d ~"",,,",, to A'<51 SI II . 
C':",' •. ' .:~ ""'n,IIhllnl "'" '£C 225-1%f> ~~. or 
" In 1·,.<1aooI bM ...... nr .. 11\01 c""lorm to M.'.I SI 11 19E '­
C .. " II Imod'''I~ '.". but " , ...... 10< <>-'".,b.or"I(I 1,,,,,,, 
_lEe nSoI96& <1.ltlda1dL ACCURACY oI..,'N treq",,,,,, 
'2", LEva U""fORI,!,TY ..... ," "" -050 dB '" 2fJ·C. ·o.n 
C8 " .... 0 II> 50 'Co .01 ."..,"" ,,~ ... 111 ~'''' .01 
'250B PASSIIANO RIPPLE. 05 dB ..... IJIo ~ NOIS( 
~.15 .V tqu< •• ...,1 '~p,JI'- HAR ... O .. IC OIS1QRTION 
~0.2~' .t I-V ""11>-11 "., II.1r><h 'c~I.,Od 110 '0" 25 Hz, ""'0.1 "10 
i>I (V OUlp,J1 lor Z<; Hz """ ot>o.... WOGH TING A_ II, C. 
~""'rnrc '0 .... ;S; , •. ~. ,rc lun . ....., IEC RI19 

• 

+ 

e.: SIGNAlA", ... lYSIS 

0uI~ PAAALLU llANO OUTPUTS, ' -4 -2 v"... 13 v rmII 
""'. "" 20 " ....--1, 3 "" ... '" _ 'or , ..... <OJ,,,,I __ 
SCAN"'EDe.o.NDOUTPUT· .~ 2 v ...... 13 V " ... ~ _ lOu. 
J ~" mon _ ,'" ..... QUlput -.,... Two _ ... un bio 
w,,"" .n "",oj" 1", up 10 60 ~ ""tp,JIS SUMM ED 
OUTPUT 1'01" aq.-lI,"1I _ .,... .~iCdlo""'h -42 V 
"... _ c;m,;1 ~;"" 600 II, ~ <II Iood -. "",I 
~I ... " .. " _"r WEJGHTUl AND Uo;"t T{REO OUI 
PUTS. 0-<111 ..... _ p;., ;t\ I Utl, bII".1d 20 "."..,;01, 

]0 ~"m l~ ~ f"' ..... ""'p,J1 "'"., •. 
SujIpI~ : PI:l>oet ;tr<l 1><, J&l"n Iy.:. 51 pIup 10 _ .... 'n 
_ "",.1IICIcrS. 

1925-\1670 f'OI'SII'~ IltCaIU sr-ts.. " ....... , .... 
_h,;oJ _l". ~ $I;~ l.oc'o:. as __ ." 0,"""", 
,1!.>tO I) ............. ,,"'..r< _1_ -.1 __ ,." tHo lOll<:! 
10 ''" . ~ po' ,;1,.,. '" ..,,, In ... """,, w'(" ~h"" o. ~'_~_ 

• • -. "J1<lft-
A._bIe" 1!.60~ _ P~2 Pft(.t. ... I'I.'r .EIIs, l'i6fi I,!'.IlTI­
';l-! ..... [~ ""'l'I.lrlUl 11np..1~' 
Pow." 1M 10 125.." 200 10 250 V. 50-60 Hl. 11 W 
""""'.~I .. I: Benth ... rock mod<... 01"' ( " "10" $ i>, <o,m 
-"._ 1915>:91],(2 25 ,~ (502.237<311 """I: 'IC I< , Ig. 
8.7!>o-1225 .. 14SJ<222x311 mml, ¥>'tIGHT. Ik<1<n. '9 Ib 
123~a''''.!>8 .121 ~&J ~ rICk, J') II> 118 "') ... 1, 41 
It> 122~'" "","" .... 

-- -~-",,"A_ 
,~ ....... -.. --- - .-

M ... .., - ,~- •• H-t>O. 

" MOO 1O ~, ,- ,~-
1.'~' " z .• • ~, ,~- .ns-'1OI '. M. "'., ~, ,~- "''''10', ---J!' "". " ,~ .-.9_ ,~-, .. , .. 2 - ...... " . .--11' 

''', ...... ''''_. o-nw.o. ...... _ 

" ~. "''''' '"' 192M", , ... '.,,, 
'" .. , .. ,0 ,., 'NH'" ....... ". 
II ...... U .... '.,....,"6 100M'" ,. ~ ... -~ .-.,1. .ns-9"9 

0., ..... _ 

'" H ...... ~ . ..."',HI .. , ... 111 

• .. ... t .. , ,ozo.9,U '»H'" 
., ~,_ ,,-..-- _ ...... ].10. Ill, _ 
1- ... __ to. .. .-... _ ........... _ .. .., ... 



_ .... _- 'lMS Detector 
. I Hz lo IOOkH. 

• 10-dO elynamlc " "11'. 10 dO ell.play.d 
• dlg lwl delecllon _ I." ....... n, .... 

• '"lIy p."II"" ..... b l. 

Dc>lal deleclion ~ 19U II 1tIe "".Ial ~ector s.; 
loon of lhe 1921 RNI-T,me ANly"'. and ISaQ,l;>bIe_­
'alely 10< use "',Ih tto. 192!) Mull,j,Iler or other mult. 
" .... ""'1 1,llerS _e ,UI·l,me anal)'lll ;S 'eQUln!CI. II ~ 
,1100 userul as. multochanntl l,ue·nTlS delecla In 0!1Iet 
apphc.,UQr!$ $U(h n mon,lorons 111<1 SOUnd P' ...... ,. al • 
numbotr 01 poonl~ or mNSOJ,jna l he 81"",1' ;(:.01 noo~ 01 
mulltdllMel systems 
-_ .... ..,.. , , .. ..... .., _,_ .... _ .. U>2 

SKClflCA~S 

'''"'1-'-: I Hz to IOOkH< 13db -...1 < I Hz, .. _ 1 
10 10 ... <_6 H.t, .. all 0,," If bor>OI; '-I dO "«11*'<)'_ 
"""MlOOkJolIJ 
""'Piit_ 10-d8 ayn.n., ...... , 60 dB d,spIoyed. 1 V",,, 
, 10'1.1,,11 ..... Ie _""'1)" 
"-"'Y 0(1 ~ .. B _ .. t"", I'''''' b .. t .1"'Sh, 1''''''1-. I"" 
!iOdB 01 ~''''''''Y '""p, . 1 dB _ .."". 6CkI1! , ..... _ 
0i.~.1 .................. : B_ 'nlOO .... Uo" .. O •• ~yfId an h1ah­
." ..... 1)1.-. _I 1"1In. BAND NUMBE~ """ ANSI 51_6 
..., Sill ~ a""",yec1 an 2 luI»t _ ..... ,IOIM .. 2 BCD 
d'~." an ,_ ~ 9.\NO lEVll.I,,,,,,, 0 10 159 dl! in D.2S­
dO ,,_ "d~an~I_"""'_'" 5OCDo."h 
....... 1*"01",11> __ ~ .. 8ot9 ",Ie!! d.CI 
IlUoII PA'Ifi OA rA _ 1 2.01-8 _ .... '-" .. ~ ~ V Hl 
... · ... II! 'O,~_ 'l~V.15VDll ••. 1I_an_ .. '" 
Q .... " ........ _ hom •• _. -..o<\Iillltr ..... M.oI 
.... b....,.'" 12C1 .. !O~~. "" ~~_ot _",by_ 
bo.lI"" .. e" "' ...... Conm.ncl ... I ... ~oo" lypo n ~o 
"', lor. 
An. ro. ....... n'.1Ion: BA'ID NUMBER .. ,· ,,~I .... O 10 ~I,V 

I" .... ..:np., ,_ 8'iC _10' BAND lEVU r""" D to 
60dB I ..... ~,_ as D 10' I V . 10"1. IIIV'"I '" ,ellt SNe ~ 
_, .. ",,110 0Wt_ ir<l"",''''' It\' IUPIOI''"l'O>Nl 1,1"" 

Input; :!O '" .. Sc ........ '" St.NS/l1Vrn 1 V, ...... I()'!;. 1<.Ili 
.. ... _ DYNAM'C IVoNGE 60 aB at<p<>yoCl ""'" ID<IB r,'" 
I-=tor ....... '" ., hoi...... MAXIMUM 1~pt]T 100 m~,)<. 
3 V peak"''''' __ ., on ''''-PEDANCl 5 "'1, 0 10 
-.0 II ___ ".1PI~ CAUI!RATIO" r .. _ 

-.d ltO"o ",,,' ,.,' -... c. ....... pr~_ '" ''''' .... '...-, ~ 
-': """'" < .... 10<0 ........ a Ulobt.tian r"",,,, 10 ~ _ I<' 

_-.l.~ ",,'QUI, '" '-car. _'''''' .. adll"labs. I,om 60 10 
I" a8 ,n 1-dI! ".p'-
o..oetIon: RMS .. ;'" lrue (1"" .. 1 jn'''8'aloo. rNlEGR",llDl'< 
rt M(S, '"", I,. \-to I, 20 4, S, 16 ... 32 •. """'!1In1On <an',o'o.d 
SAMf'\.ING· s...pI'"1 '.It .. <~ ~"'I"II 'n .. II1O" .... 1 .. , ... 
10 m.n"."", ~t off,d" 1024 ...... """ ~ d",,"t 
""08",1"", I;"'" I,,,,,,, I 10 32 I; below I ............ , '" """""'" 
_0<1 in orooo>fl .... '" 101' ..... ,"" ~me III ....... ',......, of 
128 R(P[A1A8IUTV, Bo'I" , ..... 1l1li III ,,",," f .. _ 
lUll ".,~ *"Y 'octor 01 111001 ........ _, 10 c,toI '.1 .. '" 
2ld81_ ..... __ ~13dl!_ ful' __ 

"......"' .... tomty: l" '*"" """"" !uno, ........ " ....... ,,,... 
O,~ ,.'e ... __ by ctos..,es 10 ~">'nI """. 'a. ,_ 50 __ '>'PO 51 -.., .. 
~, _ <an:I, 24, .. .-.I SO "'" trl'O ~, P ..... 10 
m",. ",'Ih ,_ «"".'or .. 
..... 11. _ J522 OC RrCOIIDVI. Inl·PI SroRAG£ DISPlAY 
UN'T. Hoo.o" .... 1 .... ""rI"WI'Il. 6400 024 _ ... pIolI"$, M~ 
A. ... $coene .. """"'" 8DD M,.,.·SPHd P"nl .. 
"- 100 10 I~ _ 200 Ie> 250 V, S060 Hz. 135 W 
ModI._oI, RKk ..-..... OO"'tNS'Ot<S r" ._h I!h 
15 7~17 ~4 ... 1483 ... 22 .... l "",,' WElGKf· ~11D lZ2 q;J 
.... " !>51t112S~ "",,_ 

-, ... .. _ ...... .... -
... .... _ .)0 """ ... .. 

It .... "" ...... _ .~c __ ,., ... "', 



, ... _ ... ,... ........ "" _____ ., ~ ..... 0_,..-",-, 

T 10 Time-Series Analyzers Na.linee 
Cat.log U 

o (l.1"'~kH'I~,.nge 

• dynamic ,.ng. - 70 dB 

• f,~uellCy I .... Mlon to 0.025% 
• '''IOmlIUc _Ijr_ 
• MlJulib,al.cl dlopl.,. 

• conlln"ou,. on_line ,ul_tl"" 'cq"iI'Uon mod, 

o paMk:onlroll.cl 0< k'rboNold PfOlI'iIIIIIIftI 

TII"'001 .... ~.. The T'ln '0eliI1923 _'VZ"'" 1><0-
~ I ~ro.od Ian,. of I" ... _,es an.aIyS!l lech"IQUI 
p",~b<;Uon seleclion 01 '''C~ Opelalll>m is dilt'(;! 01' ..,. 
V1!<W rn. COI'relatlOn. AulO SPeI;lrum IPSO). 1,_ler 
lunction. <II' altow f~" t"01 I'M .... II conl", __ .... 
y .. ,,, .. 'ls of ,g,,, inI>oJI .~. The _I~ 
OI!~led ,n 1.,..- bask mocIMf, 10 '11'1 ... ,<1I!1y dfWIIi nl 
"".r;I~. ElIch m(><I..t eM be tdllated 10 VIlU' ,peeil" 
plic"I'~ by u ..... V,"fle'it 01 olllhe-5hell opt,,,,,, 0' 
sDeClal hard"~'e <It soil""" u"'Q<.Ie 10 YOOI inst .. ··"" 
-IIIII.-v tnlet<'oJCIId .r,to iii un,t·oM sysl.".,.. 

1...0 _'" romb.!"It 1"- I"",, 01" mitIQl><ll8filt'''~''(j 
Fa~t FQU",-",-I"tn.lgt'" Ptocessor ""!h Ulltllb;;bil, ly crf I 
dii!t"l tonIrolier Anume' owes It. Inc-I""'" _POe<! to 
tI>e ,_ nE-IO Four.e< T,..,Iorm E""""ed ~for' 
__ Elemenl ~ by T,_II);oI._ .... 1/0 tni$ ... 

choice """ .-d IIrIly purct\IY InIII pel1(ltmi1J'1Ce ¥>d 
SPH<I ~~u '''''Ily 'eqIIlfe II ,n the I~t,," )'OU<" _ 

change you can. by.a:l lnll tne FlE·IOOf Ihe90 Cor 90 A 
pt<>CeSlOt. inc.-- the ~OI~ 10 ""'" \"" needl 
,1.'1 rnodiIIIlnCIudt. tu' soil ........ pac"-.an<l. on kI< 
!Jon. CtJ5:"", "'<:cramm ......... .tat;>le lOt s.p<!CJIlIl«l .... 
'0 SIGNAL ANALYSIS 

HI&t!,"peecI_tyli$ These allllyZerti pet"'~ 'e.ttl-It_ 
COf'MUOUI proc:-a .... tI'>oul M1'I kill 01 1'01" ~~_ 
Proc;eOl,nR t:>atrdWi!lths Ue available up 10 38 ~Hz (Iulo 
spectrum) d"ecll y t,om lhe p.lne l In add'llon, IhfI full 
SUIft l'eQ\Ier"C)' ... nge _1001"1 i, In seQ'-*'Ce steps 01 
I. 2. 2_ $, " . OK'd 5 from O_! HI to 50 ~Hz to "I""'" mIl._ 
mum ~I'llZa"on 01 lhe f.I;Ind .. "III, ~ilY_ Wode5I UM­
lui dyNmic "'"8~" ~ by mfSHIS of !6-b't mr"'. 
dQublt-p,ecision Cltlculation •• Ind OperalO, selected dr· 
~iclCllllr"lll 

0., _ry.... A IMIC ...... emed f;OtIltai consoII'. __ 

~Jh,' '-:IOIa1'" arw:I. '''''~''Ie sol_. ~c:J<ate pro­
y;ge , ..... "Qt1e-I>OII""" gpet8tlCltl - - Il>efe Is 1"10 neecJ 10 
I<nc:rw Of tu ltd'" compule< p'uRrarnmin~ and no neecl lor 

)MI.'"' u\_ -~ P<ltt;;/\;'II Of eort\rol manlpulahon, 
Compltr. ...,1"" The .)"11' ..... dfos,1I" IIIooolI ,-au \0 

C( ",:1 -'"'I' ..... ·,ed a>m...,....,. PI_n, _ onpuI .. 
Oo.III'ul , ... 1,,,,,,, lor automat'" 01 ,ep."I,.. daU--rl!d ..... 
Iton 'O\,I'MI_ Piuallol proc;ellinll In bOln the p'OCKIO! 
and I 'TfIlI'N P"trntT~ w,(je-t>;,CJd perto'n\CICe Compte •. 
f~. . ,~ '.-'" - .', <;)I' be '"T'~11!d a,,",,·, .. to(aJIy 01' 11\ 
"'t ,,! a !>u1l0". ot>.-'c· , v.. <>eIId b, " '" ned 
)peri'''''' tel up ,,,'" oupet;<;--_, eactI tnMSU"""",,1 

P,e-p' ..... ~"'mo<l pu.~bullon 1"lI(llonl: 
• OIR£CT /I NVERSE HT 
• AUI0 ICI'IOSS mCTRU'" 
• IRANSfERICOIiE RENCE fUNCTION 
• AUT!)./CROSSCORAELATION 
• AMPltlUOE HISTOGRAM 
• WAVEre RM AVERAGI NG 
PreMIKI'" ,, __ ~ HAN ~INC aQ,I,tJIo, fot _..,. 
furcl,,,,,_ 

- H~_' ,Iy' <I."" It>CI-



sr£ClflCATlOttS 

---
~. - .-

:m=-_+:_:::_--+_':'=-_+"":'_--+_':'=-_-I-,':~~_I-":::: 

1-""'-=--1--'-:='-=-+-""'-=--t-::-'" '""- ,--
U' ... 19'''''_ --c--+--C----!--:c-I--' 

fc"""C'C"'-I--'C',--1-"'''-f-c'c',--t--';",,-jf-C•C''--t-"'O-it, 
' •. - .. 

" 111UUlun", 
~---'-- - .. 

OynomIC II . .... ' :>JOd8_ >'(>'I,,"or_ 
f<eqllltI<Y "_,lIla." 

O. 
k, , .. -.-,,,. 
," ,. 

M 

--, 
-~ ..... I l:i' 

.~' " :0" .0 

~~ I: 
,. I' . '. ii' ~ ... "''''--" ............ _ ...... _ .... _ .. 

On.un.lnpu!: "'Y~lQIIy 001 ""..-.I __ 1M! Df .l«l8CI 
_,~,,{ II-YW.'IId....,.,. lor """"nUOUS CQYlloto< ... ~s 

OIJm«l u_ "'''DILed. CONVElHERS· Parll .. '. 1*<>-<_ 
lo-M A 0 con_to .. ,..,111 "'PlJt ""r>o<L>noo 01 I MIl snun~ 
II)' .;4~ pi' s..o.~P\.ING SirruI-. __ wmp ... 
up 10 1021 ~ .... I~ o..H, _dU"I l1li< ~I. AllEN 
VAlOR.>. c., . .,.-oted on I, 2. '"ell' hIr'~ !'OII> ~O.I V 
III '2 V. fLATUIIES, """de: UlUpIo"" ave.- ' .... i<ld~cn 
Proir_ ...... ,.A, ... f"I«' Copl, ..... j "''''''''I'~y set 
Dyal "c'ed _od'~ 
eonuol Mod_ ~ANn: ... "mple operallM ",.m I)<N\DIJlton 
po-eo.o<-I ..... "I protao1 I*_,t.~ 00'I\I """"pIolo _,loOn 
T""" if .... 1 .I>I'! III """"1 d ..... ' on • -"'._ Q)IfI-"*'" ~[l9(l,l.RO (oph"~I_ Oporlt"", III< ....... _, pro< 

ft. ,' • .-,-, "oj (1$ ""'oI~" ... L£AIINtD PROGRAM 
foo ~.,-,.C'~ """""10<> f)II <>lm<liU _.,~ .. 
quorIC" _oa !,om tno "")"bore! _ ,loON' ~tIOIItd 
f Yfl<I",t>S, BLOCK (ARRAY) ARITHME'TlC. AUO. Sub" •• ". 
M"" ' ~,. 0..010. 8,,,",'Y ~"", (..0_,,-, A_oclna .. I on 
llul or Com", .. <T"<Id<-..... or _ ___ INf[_ 

CIIATEI ilifF ER£NllA n Df.C>o.! A 1£1 EXPAND CONV'ER 
SIOhS L.o_'lCC. _:~,_ TRIG $O",,(~-,. 

-. .. , t", ""',pullb"".. DI~£CT CONVOlUTION 
st-:l'" , "'" or ' , ..... ""'*" IiIIrI""'l .. ,In """"*', ... -,-
s,.. ..... Con" .. U"': OlC PQj>.jl. 16-i>I..-"·PIJ'poM com-
PIJ" f ... ", ~¥II".". """I'QI11a""",-
eo.. .. 001 .... Me......,., 16-t> I .... -.I. ~d Id.o~ ~ .... 
2., Up'" ,%..-oro. ""_ H._ ... _ 

192]JJO Im,so 1923110 

POfI'-1l 1I0nE 10 110_ 

FfT _ .... Mom"", None ~ ," t,.. 19l]130 or 
192].' 50 .,.". 4. ", 'II .. ~ .. t't ~ -) 10 I f»< <>PI,"'" ., \110 

-23110 or 

-,y_O>t_ 

rot "" f __ T_",,,, 12 C! 
...."' .. p«.Ilion ~ 'or 

~,., C~l t .)( .... ""III l1li_ ""',_ ~"y. 
""""-"I~'Y ...., .o---... ~...., tal""'lo<! Dy diwtll p"'." " ' I~ 
,_ If"ldiCabon ~I taU .. ...., "";to ANALOG Moot. ror 

on;"" ... ",wIs..-.l ,, __ ..-,,1,_ $A"'1'\.£l) 'NPUT 
011 ~ESIJlT d~ LlNtAR '" lOG It-,", ei"'" .-li_ 

"' ..... t. I"" 96-dII ,~_ ........ _. f)II 
_e~ ...... CV~P\.£)(DA1A ... d_al,c..l_ 
II." _ 1.....-.,.. Pd. ",...,,1'""'" _ Pn_. ~ Pl.-

• moe_,'_ V£III1CAl (XPANSIDN. li_ loCal ... 
r." iIfI _""I In f><l8 ,t.", 0"" !u" douDIt- "'''''I ...... 

fiORIIONTAl o.PAI<<;ION Arty """,on of lu ll ocaIo 

Muliooit f ...... ~ _ _ I to 16Ic 1,_ .. c,...,."' ....... 
... ' """ 'ob<Iltan _1<.<> <rI. Unilorm .... ~ Aa: ........ , ..... 
[. ,.-~ of _ ,OSUIII { .. ·In IItIJu"_ ~ 
,. 'orl tfof""""i", ,I _.t, 0... __ "on..-.l 
W ... ~,n8 
()Ptlo",: l""'~ "'. _ 110 stll><lanl OIlIoO',. ,,,,,Iud,,,, 1010 
1)<· _ '. 'k ",b''''I, M~. ;wl!I-.I .... ri"." h,.~ """"'" _ '.r· '. _. _~,_! .... ....,., _ON- (lot poc_ or 

, >,;. ~ ................. 1>01, ..... en. I""'" _ XY 
1"<>11 n, ,."",.d." ... _. SCOPe) .......... OC '- or _ 

, .. , 
-= liD ... 125", 22010 ~V_ ~ot IiOKr 
M"""'n,._I, \YtIGIH, 19l3170190. 1200 11> 1544 krJ I"'tI. 
19n, 10,00, b7~'" 1300~)".. 
w." •• \y: r ,,,,.,o..l.0 P<Cdur" ... "'''".'o<! I", ""'''. lMIo, 
__n:! 1,.,_1 " -- "t.,.,,,. l"- !"" _ """,I'" .tlo, 'u' - ~ 
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New Since 
CebfogU 

TID 1923V Digital 
Vibration Control 
System 

• .... dom. "1,,". Ind 1,"nlle,,1 conltol 

• compule.-connoItMl I.IIS 

• I"tomltlc 111101" !Hoteellen 

• Hlec:llble I.Mjwency • ...,101110" 
.nd blfldwld1tl 

• conlrol dy"wc .. nge to dB 

• .ulo ..... tlc Mrd· copy docum .... I.Ua" 

fnl. ,"u" le. ytfUtt le This ~t.....,. bI' Time/Data. 
rpPf~a 11>1 f,~~,or '.",ov;)1,0'1 in ",bIaI,.., InMI 
.n ,,,"!f a cIe<.odoI. U~"\ ii' Introd",I,.." I ",mite. funet*" 
... as perfo,rM<I b~ "'\elog IPQlllpment CQn!li~hnR oil "",.., 
&ener3tor. 90 ",".all~t va'litble gain band ","SS t.t1~(S IGf 
Wponl of the spect'llm. and 90 idenl,o;.>t I,ll.., for (Ib. 
lain.", ." epproo,matiO'l to 1!'Ie SlXClrum al II>e observed 
•• brat.,. 

A _C._·o, .... The T 10 1923V is ed'iiWt ~.braliorl 
oanUOI MI~' capabre 01 random. sire. and l,aMient 
ConllOI. Itl new d;g.ta l conl'epj phi'OSOI)h~. comtlH-...::I 
with a Fasl Fou"...- p,<X:eSS<J' end Mtectab le conl,04 su al 
I!&'es. auu", ~prom~ pe<Iorn\;lnce _ ul,Pity 

tol'retenl on diB'tal lechn<Q .... is p,edictable. d.,It-hee 
per/ormente. TI>e comll"t<'f oantrolS the test ItUtomal~ 
o;.>lly. ei'"*w1."1 human "'0<. It moniton tlllt .nulls. 
COMI»<'ft _ 10 p'esoIl I~m ¥Ill aborl tlm'l$. _ 
executes I p.o!iflmmed IHt IhuldOWtl "hen r.te1!5!.11) 
Immed'~t.t~ lepjiow,nl tile 1M!. hafd-coP\' doc.umet1!abO'l 
<$ ,"", LaOie .ul<r"l'lal,o;.>lly 

A n_ $tl"",r<! oj """ .. mlncl feal","es...,h as 
• 19649 computal;on"t dy''''mM;: ranI!'! 
• ',~'""llr"""$pIKt". 
• h.gt\·~"'a""l prcr:e&",nl 
• unlque~.,.t .e..,al,n. and COI"IlroI lllIOI"ilhms 
Cont ,~ lCeu'~cy Of ,,0.; dB (We' a,eale't,,-,,-60-d6 

torll.~ d)-.... mie '.~I!e IS now pou.ble, w,th oanl.ol k)op 
'_I,me ... than 1 RCOfld. Th'$1$ ~ _iDle 
bI' I~ TI 0 90A fast f""""" Proassor. U o:.ICUl.11<$. 
~12-M .... ~lrym /Yom I 1024 ·s.mpl,..::larUo I • ...,. in only 
12 miniseconlJi. Y'tk:llna , ,,,,,!-t.me bar>clNodlh Of .co 
KHz T~'s _1ft lhe ""'~Imum IWt5tOCilI ICCUrKy Ir1 
Iht 8n.11lya.s .nd 8<'f\e<"31,cn of t~. ~ ' Bhest Q '--"rlCU 
tNt are nor""'rI~ lIrI<:ou~te'ed '" mKMnicll S~5t __ 

Unl,1<e OIf>e, COfI'II>'OtniH ~Iem$, !he h'", wetd 01 
IIle TIO 90A IlIowS tne 8_'at.on /lOCI cont1~ Of nat~ .. 1 
,.- noM, w,lh 0!Ir111'lUOUS 5t>«frutnS. w,'_1 lhe 
l/t'des .. .,'c per.or:lic, . ;es thai 'l1l\I11 in discrele a.p.etrat 
lines 

'2 SIGNAL ANALVSIS / VIBRATION CONTROL 

- -

/L~7-
v . .... ,ta, W,th' .... llO 1923V, 

• ffecwer>ey reseluloon ..,., wee'" shape QII be 
lQe<;;f1ft! o_ ... oo.~_ 

• Cor1lro1 strAte&,! ""'1 be e.K,ly ch,ana«l to ~U.I c,,"n •. 
inllesl reQui,_t< 

• (;(no;en,ble ",Ihin minutes to, TI 0 1923 Ti ___ ~'es 
Ana1Ylet ... hich 8«Om""'Xlates all types of lill .... 

""" • The riO 90A 0;.>" be ,~lerfitUd 10)'Our Cent'. com-
J'Uter. 10 acl lIS I Pl'f<pI1t.al p.oc8S$Ot""en no! in use 
fOt ",b.ali"" c:onlrol or lnat)'S,s 

• The GEe POP· I I can bo!UHdIl.n "'deoendent &en-
... ,t·DUtposoll compute< """- not .... for ,"blah"" 

''''01 Of ...,t)'1<' 

[. .. ~ ."Iion Conlrol ()! IhItl)'Slem ., m.OUih • 1I$8f. 

Otltnted c:ontr04 J>IIrwl A Telelype Ind corwersahonal 
I,nallage ate ws.ea lor test setup. All necoual)' SOlt"".t 
Is pro.-,Ged. Ind no comflOlter 0< 1>'00000ammini knowledl' 
,s r.teessary to OJlO'f"te Ihe sy:&tetn. Manuat ~.1de ()! 
corntIuler cannOi Is pro; .. ided, 

11>1 1921V 0.,1'" V,bra!,on COnlrol S)'OIem synl,,-" 
I,'es """ c:om.". II>e .. e,lal ion 10< ..-obrallOtl lestma-, The 
all d' •• lal ')'511'''' ie_ates , •• rIdot!1 (GaUSS13"1 H­
Q .... nc. of ~umbers Il\iIt ,reconve,led 10 In If\lJoB SilV'litt 
The -"'8 s'snal pf.,.,.id", Ihe eU:OUoIOOtl 10 3 pawer 
ampl.loer I""t ,n I",n df,ves .. ther ... eleClrornagnel,e or 
O!'II<:lrohydrautic Shaker ~tem, Alidil'onatly. the 1923V 
_"oIs ItIe "'''';01_.- b_imQd Or 1M leu WE' ...... 
bI' ICOr'nIMf,n8 tM ~I'um at tile _'Oed "''''''I'",," 
willi' ~t<m!d reference. TM Gil"",,," S, .... I .. cool.oIled 
an<! S)'f'lhHlZed In 1\Ie Irequency dOmei", The d,I,lnl 
aiin.1 kI \lbta lr>ed tllfOURh I diiICr~11I FOUl ; .. IflIMlo'm 
Pt1lorrned by I h'&I\'SPiIed spec .. 1 i!U'1ICISe f A t Four. 
Tr""~'01'" ProceaO< ThiS lIS(> Pl'IOtms 11>1 spec!,,, 
..... '1'1" 01 obwnoed ~'brlloons 

DeK'ipt.... TI>e 1Qnda<d TI 0 1923 l", .. Sen .. An· 
'I)"l~' tompr.ses belt ... tl'litn 95'4 01 IhI hMdwa •• Of Ille 



F~W !l!!m~f~' § '. mWH.<H 
l!~IHJI'~'fm,toi! j !P!t'f!tht~ 
B - ,,"'.... . .. IS, "" ll. - Q. C '" ;'.' _ "'0',0. " ."." .'1-1"'_ 
i ~1-~~ 1 ~~t; .. ~ ;1 I g~~l ~ ~~~f • !'~.~hL;H't., ~ ,! 'i.'lt!,;~ E"lI- ~~~o"Q!!U ~'§!St: i fi~ -~o.$F-!'l-~-",& 
;1"'BE'~~I;;~i~ill eiih i- ~i h~j~ti;o~€~ - .... .= ... , ,,,, __ '5,!! .. .c_!! '" _ .,., .. Vll) .... t> 

t:. ... '" I:!..g '"'!I "_B~ ~ <L_", _ • ·'."iH.l.'~.! ... ~. '.~i,"l.~u: i., ... ,,·.!O·,F·' ,. r"Up~ 11 ~~!1H,~,I~' ~: ••• ~~. H 1~!;~.!~H ,!-, ""h! 1 " ... ,. "'''f "'·1' 2 ~- !if i_I!l;i'.c3o~!!~k.!!"''E .. 11;15 liJ"io~" .. .i,~fh;'!i,,~m~,-n!"'i ;P;'h-I'o 
'in C,", .'!~_~" -, -l_ fig. .,. ~e,;;;2"-i

.i·, ;,i~~§t:lil,,-~U->::!:.ua "ii.a-ilIt.i;",!!~:Ol!:: ~ 

,,! lit .iiO!·L. Ii" 4".' "f' f;,: :;,' _ .. >C f .. [ __ ;{; __ Bfl; .. ! .. ti~"_'oe.§_i 

,oH,"­
e~,}"." .~tii{; 
I -! I.' '" ;:.- .. ~ st:.e 1..0::-"'111 <'': 
I
tt rl!si' 

il .... '" 

~!HHH 
ll~l;;;i~.£t 
~ !-:<i'"- ;,;:';! 

-l-~C'~'l l~ l~i':!t 

!i!PiH~ 
I h,I •• ~, ZL_Cll", 

-D ' , I -I 11111: f'I" I - II I 1 I J 
11..-'- I 1 

li'l! I 
h. I 
I"~ . 1-
~n iii l:1I 1 i 
110 " _ 

!iUI :Ji"I. .. 1 ! 
1
1 = iJ~1 nil 1 1 I 
" " i11 r 

I$ti~~j~ H 
Wm~h!~ 
tHi!t1~ii~ 
t --;F~l". ilg f!! ~. 
.i'll'~il~! !'~l!~ j~~i-" 
'-If i~o'< "I I O£", !;. ! "f~8 

~ ,..s "i; ~-ibWi~:" ·!I·h! l-< ,,- -Ii" ; " ...... -5 2]- ~ 
~~~o; u .. i r · 
BH!m~] 

! s", •• 'i' IP I" , !!II . " '--r~ '.' )1 -, - --. ! ~t~cra i.1 Li 4~! ~;i i! 
l °i-l' ,., ~J. ,I' x "1 0-rd,t- ill hi I~ ! ~;,> t; 1!~~g.~IW! ~!; p! ~~r~ II' 
!~N:llv'~ I!. \,1 " i"~ 
g",!.g 'O~'U I.J I·d • ,tu_l" 
_ ji "~·il-8pt ~dt Eli ~: _~l. 
·'!~IS.~! j :: 1111.l t ! ;fl.!i. .. ". ,8,~ •. t'l' • , i"I ~~" " '"' _ L 1I '"' "-"I: . , .. ~ -
...,:: l : ; -. !, £ lIJ i> h· I'.'" i j. ~" ! ~:.0f:~ ~6.§~~J t ...... ' 
- _ ct!l .,,6 . _.t~:1 1:-: 1 ~ ~ • ". -i" I"" "" .. , ,- . 
"-"'~.; "' ~ I~' I C" ~ ~" - ,,' - ,~-~ 11 -< •• . -_k ~_ . ," , 
... \1j"'·,t::E ..... .;...~ ... -" 0 

• • 
I" j : 
II •• , 
I! }:--
~ c l 

~~! "' . ... 
"\ " 1 -, ' -I i-oi: ~ ... _8_ O~l<' = ,b . ~I ,,,,,' ~~,~ ~lO"H . iii 
~f~~ f "11 ~~21; i~~I!~J! ~ .. ~~§~~ I i~~i::-.... I!' iL.~ ~1,,~,~H gl 
.:=l It - ">, g.8 F' .. 
'W, ~""""'i ~~'e [l'~i~! ~ • §;~§·l:l·l~~··; l tit'e}r;~~~: ~H ~~:il:;) .. I w!'" ~L.!!>--;;o!",~1 ,"I';:; 
... ..;!~ ! ' .... ~~_ .,,-:-.~~~!!i. l!ul !!: 
5 ... ~~ t 1_ il •. ;,toI".:l;ft~~.""~ ! £-J :>o~ ~ ~j .. l' -::U! ( I;" 

~I;;~ ~1t-.~~iffi:;I~'>I;~~=l~ li~ 
Sf~! J :~H;;~i ¥~~':~!:i~~J~!9!!'~' 
... 0'-- ~'llIlzi il: j lJl,;e ... :j i 
;:; .faJ.:lI:b J I§~R: 8§ -", i. 'i1 .., ... :1:;1 til ,"" 

"1':6 ~::l!1I' o._,i-:-!!: IIi .... '. 5~ ~~::; o!I.!IHlI~8 ~~!:,:.~~:i!aj~S!i ... £h~ ... _ E .... .;~~"1£ :!f~!~.1ts ~ 

I 
z 
r 
i 
I 

! 
; 
~ 

i • 
i 

f 
I 



Test-System Building Blocks 
Low-Frequency Oscillators 2 Hz-2 MHz 

~ .. III-.ila'.lo.d,~ ClKII!aWSlf. of 1M RC 
'Nllln-bridgl type, ",lIieh, II<t\eI'l designed usJn8 modern 
lOIid 'I~!' dev,C<tS. can ~ovid!! 8 combillollHon 01 w,<k' 
rrequenq 'i)/'Iil. low ooIse dlStoflion. aod stable outout 
In a reJlllble tnd ine>:PI'fI5I.., ~tru""",'-

In the W,en·bfid8~ oscillator the frequency is ~e<­
In,,*, by passivtI resruars and capacitors, both can be 
"'Ide.....,. 5WbIo w·th I"'. and lemoem .... _ T ..... in ... 
KCOITIDIkIhed .. ,\~ •• ariaO~ air CIIIIC~Ot. wild! pro­
.kIIIt tonI'''UOUI «11\1$1"""" ""thouI JumpS, Dr ..... tll 
s .. ~ched lft&SUonCes thai vary IrlloQUOf'ICy in dl:Ktete 
1'-. Il0l11 011 .. _1ai<!S. dependlrIg uPOf\ 1M all()Il­
c.ohOn: inl,nill! ~iOn Ot last. r~1o! ,.-, 
.1e<:1,on 

For IfMle. frequency sI.ibM),. the osc:lU .. tor ~ '­
,IS trllq"""":y toe..., 10 In eole,,..' sipl by InN'" 011 
lynd"""illl"Of'I InDU!. All tile oscillator's output c.harlC· 
1"lIt,cs.re ma,nll,ned aoo tMe Ieni-r •• m frequency .,.,.. 
~Iot~ lillie wme I' tile eltern.1ll siQnal' By this means, 
1]50, tilt OK:illatO/ CIOn 1,lter aut noise and dl'tortion in 
/Ill apphed 1i&NI, while providillfl the outpUt ,m""'lude 
MKI shot'1ablli!y QirMl1C<mol osc;U.tOt. SI>ot1 tetm Ir., 
Quency Nlab<lity 01 J'lIet can be r!ldl.r:eo;! '110. 

- ~ 

00. __ ._ ---_. 
..... ,If·· .. UniqUII type oI..,pI,h.odl reaWalOf c;.cu.t !he 

outwt of .. RC O!ICilietOf is held _t eonsranl. 'fIIMtI-
0/ ct.anaes .... 1he OIIIpUt hequency ThiS repil"I'Y timul 
__ l~ W,lhOu! lnC'USI"1I: lI"IOf1ooro, arid 1M OIIIQUt 1$ 

so o;orn;la"1 IMliln an.IOI ""'t-ret w,lt 0\01 ~ .. 1!"Ie 
I...,uency is chIInSed. ptcwidinj IIIel tile ose,lIatcr 's 
Il<ooerf)' term""leIi so rNC!iV1l kej'nl1 11111C1~ a .. 1'1-
l'II:",licatll. 

'too QR , ____ I~ 'II' .. '.,_..., _""'_'" AC ""., .. ", ,.,.....-.-..,.." ,-
'R •. o-n,·..." .. _oc_o.. ... "' ...... u .......... flo'" "'" ..... ......-.... _ .... _.1-. ..... __ C~ 

.._' .... 'a 

0 ,0 
("J"~~.\.).2 " . ~~. _____ ~.~'~"~.~'_O:'~M~"'~:::::: __________ __ ~... • 20 V • 0.25'S. d1~on,oro 

GR "10 

GR 130'- '" 

• 0.0!i'llo lI .. tortoon • slne..,.;l _e wa"o'eS 
. 10HltolOQkHJ . !'iV 
• 6O-<III11 .. ~1tIr 

• 1 wall • IOOVcr~'" 

• Itan=;lormeroutpUI 
• 5OHzI010~Hl • "'Kteta' ... ql.lef"lCia 

14 l.OW·f1IItGWHC;Y ClSCtU.ATORS 

GRI:JOI." 

':~ 
I) (> 

." ::tJ (J • ~ 
OR !all ·" 



1M _1II;oror 0UUlUI mey btl ~ .. ail3!·~ thrDUih 
• COI'IStant·in1pedan(:e anenUlltor. a tapped Iran.forme<". 
or a comborl/lrion. The conmnHmpedanc, luenualOf " 
mcl5I commooly used beciluse 01 Its ~e in ,"" 
COO'Ifro! '" loiKIirc ellects_ c.o~'l""" sh""M, 
0< lQ<w·im~ lo.h. for e.<amllie 

Also convenient is In attenuatDr pO$ll1on tl\lll re"..,.... 
the O$CillillOf voltage yel ma,n~;", tile OOlllUt rmpedencl 
th4lS)'OU C*I wt!lle output 1010!<0 w.thOut ~"Il'" 
vanable c:onlto! or mo.r,ng lI"eided con....:tions Sonee 
II'IoI! Implldulces all fllmain !tie SlIme. iOIfect. of Wound 
iOI:>p5 and othe< noiH SOU'ces .. 1 UncNn,ed. whU. you 
o,erolylNol tne, are n""h8iblt! (or ana!)lm Itwm ror CCf'CQo 

1, ... acloCln) ""' Ill the ~1"'lor outfIUI.erno'>'ed 

--_ ... _'" 

TflIt>Sfof ...... -out1lUl ci,a.o,tty o~. _I.on 01 aur· 
INI ,"'I)edonces lor ma •• m"'"8 power InlO I load or I", 
..... 'nlaininl • sinUSOidal currenl or 'tOllaS' with nonlinN' 
loadS. Further. transl",,,,,,r1o provicle l$otIl;on 01 the oot· 
I)UlIor unlfounded 01 baLanced OI)8f'aM" and • kJ,oo.,m­
pedaflU de path tnro..aI1 the source 

Thl !I)"Ichronizahon lack Iwhen no( U51Id as an InPIJI) 
.1.., prov,des an outpUt 01 the order 01 one volt. a oon­
>'e1Ioencl lot troggerinl a cour'Ile. or ;lin _ulCIIC()pI. This 
al,tljll¥)' 0UI.DUt is illdep."deul '" !lie I1\IIin-oul1lUl ~ 
.. I, ..... 

- I 

'-"C __ 

The d'st"'t,on 'n the 0011)<.11 O!. toIkh!.>l~ RC Dldlla­
lor _ De Q .. te low w,th. l)Iope<ly dfti&ned ""I ... h/dI 
• .-. n w." bot _I .. the mIO<IIt! 01 ,IS !reQ~ 
.anse and Inc..,... 'II ItII' t'lretnIK In. man"., , ..... itar 
IOman~ devices'Dl tobl 1~led 

.•. ~ -_ .. _ .. --.. __ ... 
M.l.ntaon,nlllow doW>tt>on ..... all kud con1,I'0n5 '" 

deI .. _ and .. made praclical ""'th solid-lUIt ~;If'. 
Output "'a""IOIm .. ,II no! bot clipped even wh&n ShotI­
cj,cu,~ af ma. imo.tm OUlpUT 

- 1 : «;) 
I ; 

~O"_I""'''''''''''''' ___ • """"_ 

TI'Ie$I many I&olu,es """. been «mbillfld In 11M! O$(:,t· 
iaH)!$ described I~ the 1011oYo'~1 pages. The combo""I''''' 
in ucto case alt_pts 10 ..,1"1r the .IQ ... _IS 01 r:w-I 
~PIlIoca"on a. __ A$ the d>a!1 below ._It., !'~1 
'''''(Ie._ kI no! !he 1V'~t"l di'Ioneh"" t>et_ lhem . 

• • 
• 

~~E--
_ . 
• • 
~ .. -

__ ,_'''.e<o''''OII LOW-nEOtIENCT otCIUATOAS 
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1308-A Audio Oscillator and Power Amplifier 
• 2QO.YA output. liP 10 400 V "r 5 A 

• 20 HI 10 20kHz 

• o~,put ' •• nllo".,.. 

Y'~ .... ~, ,01 ~!(>r, ~ lor "".f,.,. .. ., 
o-J<"" .,..."" •• , audiO '..nee. 11 .. .., "CP'· 

,.! 1". __ sc "f~ r", I~ , 163J-.o. 1f\C'en-t.'·Inch.:t ... .,. 
a"d~ It< I" .. ely"""'" Wlp,,' Im~" ~nh.lr>CH ,,~ 
.....,t1l'l'>esS .... _ loOU"I;e 'Of .-al , ........ over a 
~ ...... 01 $U;lPIl "-<l.....,g.,.. n"s """""*:t WIll 
10'0''''' A Ie,,,, <l,q""i(In fIS"'" 'M ~inP--" 1oiIds. IUCh 

• • 

SI'£CIfICATIOfIS 

fr.quonqo II • ...., 20 H, ",;>0 kHZ in J ' ........ CON"TROlS 
Cor1' ,nu",,,,,y ."""_ .... 1f .. 1 __ doec_ ,,,,.. Ir1 
I ~7 5' ... ,r or ~. 2 tum. 
AttIltaCT -; or · .. 11 ,.1/ Of '1 Itl. ","",._ ill_r, 

F,"_ StobolilJ '<n>t< ... , It I kHr1' W-" d •• 1! M" 
.oOd, 0.3'_ "'~, .... ","" 0.003'1!. ~ 101'" no m,nl, 

o 0)- '""41 t.,,,, 112 M. (to<!'" fr,,", "" _ to l ul l "*' 
0111 ...... v ...... II ...... '~,.. or I. 12~. 40. 12~ . ...,. 40D II 

<cui'. . ...... o.Iy ,., "',.., .. ' '''''' 0 !O ..... 
0UIwt -. 200 VA ....... !!O Hr I<r I kHI ClJRRtHT 
RANGES M .... II! 0016. 005, 0.16, 05, J 6,.on<! 50"_ 
" ..... Ilon: "lO'l. no'<* til lull 1oIKI. 20 Ht 10 I kH, Ou. 
"", ·n~., 11,,""_ 'Y 0], 08. I 6. )9, """ 220 u. dO 
~,~ '0 _........ 10 11110 1 \H' 0I.0'pU1 It"""'''' ..... 
e'I" __ <I< cu • ...,'_; ,<> ...... oIoc ",,,...,, ,_, Ou'IIUl 
',c·lao"" ! "'"' I'O"''(! 

LOAd ImpocI.ncw.: Shc:wt d!<~ I Of ...... ,1, __ • c-. be 
'. ,. Lood' ';_ 01 0·8, 2.S, 8, BO. at lIOOu. do~ 
"II ""-... ' ...... at. 0P!Imum ''''' ""' ...... __ , 

LOAD PCW£~ f~IOII' Cot>',ruous _.,"'" ., ...... VA ' '''" 
"'" pooo.e< !,oc,,,, 010 1 "I''''~ ",'~ient up 10 25·C. _ loc.", 
01 0 110 1.0 ' ''' 'or.''''''''''' _,~!..., 10 (D'C ....... nl 'n'~" 
· ,""01_.' --" IOSO'C. 
__ , '''''' _., <I"" 100 H, \0 10 \111, <.2'1.. so He 
'0100 11101 ..... __ "" IIS-V""PII'1. 

10 LOW·fJlEOUENCY OSCILLATORS 

as eICIkl' "~npUt ~I,f,e, 'yslemS . ..... <tnout ClOppi.... II 
"" -'to t>e ,.'IeOIO lI.t.e small ~e t.IbIes.-.:l II.' ~ 

_.,,,. eQ~1 from pc>'I'I'ef.l_ \,_.""rs 
TM 1 lOa ,,150 f'""" many IAn os "" .lJ(iiD-',eqUMCy 

powe, wropl.!,er, 'Nhe<I'1 ,I USI!d ... ,111 lhe !3% T __ 
au,"" ~, .. !'-'". "1IIh'~ lton. buB" art' proyidl!d tor 
tes1 "I ION' [)rtofo'cton . .....,11fIers. etc. 

ThiI imt,u"'t'" o;ombi .... a capaatOf·tuned. W.en­
b'i<lg~ _il lat .... , low-ll,s!orl,,," po .. ,. , ,mpl ,he,. dnc:l ~ 
'Ipped """"u1 tr~jor"'" Tl1 ... outpUt is mon,I<lr\!d by 
an _'oad ".,e",' ...... iI;h tv'''' ,,'1 tM ~pu1 """'" it 
SIMh t'le.ceed '[;l!e- limits. 

--,-------,--. 
~ ... ' 

..... .&..r • ' .... 

, , 
~

.-'. _.J 
~", 

. ,M~', 

" .. ~' .- '~ "- -
H .... '· J''''mu ... t~ . 
.... ~ ~Ie .... l1IIt 1O<m'" -. _ ",,,, ... , 

Ve,·",,·'" S. 15, 50, 150, _ 50QV '3' luU suIo. 
Am .... ' •• 0.016,0.05,016.05, 1.6, _ 5 A 'J~! • 

_ I'«IIOdIo<\, [1IIo;\t .... 1t _lOa<! tt,,,,.,.PPlOY 15" 
." ..... ""'",,1,.,,,1/<' , ......... , ,_l , ......... :..I-<>u! "" " ... ,- .o\,~' ' ... ,,,,,,",,,,,_1) 
""'t>lif;et Se~ 2,0 V ,'" luU """,,,, 
In~ Im!>*danc.: 10 \". 
T_loa~ o..q""t. CR 931:1 lI,neI' .... _. _ ''''''' ~,""'* 
_ . ,_ po< , ........ , . CIt 938 II neI.,. Pooh on ..... 

"'" .1 
s..pphod: f"", ·t.",,,,,-, Ill'-'&- pow~' 00f<I 
--. 1M 10 11Sor 210 to> 2~V. SO lOW HI. 70 10 500 w _or,,=,,_ 
Me<ha_ R""-k ,.."~ r;ab.,,., DU.t(/';$1001$ It .. _· 
Ikn<"". 1'h7.16.2~ .. '4113. 11&.413 '""" ,o<k, 19>7. 15", 
(~I!J . I18>l81 """I WEICH I 91 II> 142 ",1 .... " 145 II> 
'66 .... ,,~ 

,_ .. _ .......... ---­
In-"'_'"_ 
".. " ' .".-
l~Y • ,,,, 

1]' .. "" .... 

-­,--
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309· Oscillator 
• 10 H.'G 100 klU 

• D.OS'lio dislollion 

• S-V.irM- Or ""I" ........ output 

• I00<I8 """ . lten .... o' 

The 1309-" i~ PiI'ilcUI.)!ly ~I su'ted 10< distortion 
meawremOffiIS. In add't,on to ,IS obvIOUS va l .. as .. len 
eral.purpoSe r;.l>oraltlry ooe"I.-tTor fM(onion, noi$<\. and 
~ .. m .. , e.~eo!iOfllllly low and OUtll'JI "' llal ore. I~' 
,nhre I,e<)UfroCy .;mil. 

TIll OUtput oln""""lor o;af' 0. ... , tor H«I roilS bef't''''' 
600 Cih"1l. it uscru' ClDn<J,!,,. too- ..-swinll ..... Ih 
_...., b" • .-,S'"*,, 

A sqwr~ Wdoe w'lI, 40-nS nw ''', .... alSO ..... .ailab .. 1<)1 
1r.t<tSl8r'\·,_ 1 ... 15. Tt>a wd~orm ta$ KODd ~,. meI..,., bit "lIIQuencie!i If>d 110 !¢,,·tre<l..ency hit 

-------
snCtFICATIONS 
r .... I*>CYR.n .. ' to HI 10 100 kH, '". ___ '""Il<'S ()mo 

I~ ""I~n r~ ~ 
M<Uf.CY: • 2'110 '" ..,n,,,!!-
$toblli.., II,P'''' it! I ,""1 W .. ",-.p dr,!1 OJ"JO. AH~ .... '" 

. 0.00\'. _, Ie'~ no trrm, 0 01' lone r...m 112 hi 
e... ........ Cool, ........ ' • .,~ .... 'n i.t <" .... ~ 

,,, in 1M' ...., ..... n. ,_ 
IyMh ......... ""'" r,..., """"1 _ bo __ 10 ... teo .......... 

, - ',. j. ptf~""",,"'pU"\II>""OV r'~...,.ncyaiAI 
I, ".pt-'":', ,'-.-, _·w_ 0 ........ Voltoll'l: 5 0 Y .~ .... """" cin:w' !'OWHI 
·11 ''Ii 6(J; I",I'(D~"C[. CiOO" 0.. 'M"''''' · -,J." •• 

• 

(. 

" ..... uo'-= ec..1 ... .....ty _ ,,_ ."~ .. ..,, 10-<18 
''''''', _ 6048 ... ~l1""\iJIO<·.,,!hlO "02d8 Pl'f 1Iep_ 

•• " ,,! "" •• ~ fQ)u "~".,, .""I*IM"e......,,~ 
IIIotoftlon: ·O.O!i~ zoo Ii, 10 10 .H._ ............ 10 .:.(t:lH. 
O! Ie • .., II !oJ .. .,. :u t .. 1iOCH· ... tse. 
• 

Hum , 5O.V Indopo"'" fll 01 .!!~ OOlto", I<OOOI~ o! 

'" ""'PUll 
SIo. "mpl~"".'" froquo<>C)'t t'JI, !o< I0I0II, o! >600" 
S'ft<II ..... IuI_; Con.,_' 1 ~r' _ 1.1<l~ I! 5-VI, .-Imped 
112 IoJI .... "'''1 ,. d,,,,, ,J""" Old"'"'''''" 
Squo .. -...... 0u1""" VL.' AC[ . "!I.O V pI<.pk ..., ->~I.tll 
to '0 !4 '-"' t_. ,~·pr)..\"CI 6OO!> One , .. _ 
I Rt~( ., ... , It» toS ",,'o!lO-it _. l,pi'.:aII!' 40 

• III ," I .... ,"'" SV"''''UIU . 2'\ r 48 10 52"Ii. Owly ._1 
""E',eI,,11ON eoo,,-..,...,~ _ .. u 20-
A. 
r ..... Jn_ OuIpo..l, GR 138 B'IIII"'1 ""'->0; "'"" I" .... , 
,._ .... )lick 

" •• 110...., "DAPTOfI CAB~[ 1S60-P95 l!oleJ>'lool p/<.If; t~ 
dQ"ble PlUi!_ ~ <j~,JB st, to ,0000000nl IlO9 .-, C41!O-
9B1!O SET to f.c~"""'nl 1309 _by''''' Wlt~ .. ....,.",. 

,1.u"""! >UC~ .... t"e IJIO 0..;111.>10<. 1369 T_·Bur >! ee... 
"""", 01 1232 Ampl" .. 001<-<1'" 
__ lCO 10 12'501 200 10 2!00 V, 50 10 4CO H •• 6 W 
"'KIIe ..... t eo..-I,,*_"""" OIMEhSlONl r ... 
"""J a.i>.aI3 .. 12I).;, 1~ . 207 ""'" WElGHT.1111ll 
I 1 ..... 9. ·41.i!l~ 

,_.0 . '_ 
' ........ A_C. ... 

-~- .......... --.• ~ ........ --
•• .-.., .. .­.... NII ---

" .. .lUEN Y 01... .....," 



1310-8 Oscillator 
. 2Hoto2MMz 
• :zo.v, con.l.nl outpul, ,,- 2% 
• O.U ," di.lortlon 

Tile 'IIP'- ,::I\atao:!eroS :rl tn,s 0IC1u,,'-;>t m. ,~ ,I 
.... e. cept, · Iy u..,lu1lllboroto<y 5;~1 $OU.ce. 

C""~tdn1 0111"", over D very ... '<l<lI",qIl8fl<:Y ''''ie raeit 
,Idles t reQ-.cY-f<!!ipOflile meU\J'~15 
HictN~ul"'" 001 ande. cePI,on"l amp"lUdeano;l be­

Q~Y st.t>.',ly .re '''''IX'1Un1 lot meas.u,,,, .... ,' ~I !d"<5 
.,., <>IItl'" .. bard de'<'ces.. 

EQL.Oit11y ..-elul in 6IJO.<Ihm.,..;l 5Q.ohm '''tV", Ifl"Ce 
<I"IO<I'or.,~ '''~I ()11oed. ~ it sho<l C"",,1 

WI1 en P~O~'·IOCked to) a rrtQUet1ty ~Ianlla'd. t~ ClS(:i 
lalor Gall III-' ,.er. high·1tM!1 M;md;,rd·1requen<:y :l\i!pul 
" " h """.>ldb 'll"'f,:.t\lde and..,.... di> ' ort.Qn. 

~'OPI"'" "Gllpaci_·,u'>ed, RC W, ... ·b.Odge os· 
_ .,'.,. J'", -, • ICIw..1i!.lC6tion GUIPUt amptW ......... len ,..,. 
\ill .... tn· 110/ I,om Irlol 10..: _ ddi~n I cansrar., 
",,;Iage "- >. ';<1600 0/1"". AI' so.ld-stat. 'tiel -, .... r~ 
'Qng, 1ft"; ., I'e<!! hIe 

... JKI< I, PIl:/',"ded for irModuchon of. ')','d1,.,.,ilJ"i! 
lie"'" lor maS!' tockina Of to furnish. ",~ .... I .• <1CIt(>end· 
-.t 01,,,. CILIIp.,! '·I~u.t'" MtI'''B. Ie) """.~ a o'lUl'll!f. 
o#lollynd l<> •• n. - ~OI/"'_,",,_ -,'"- -_ .... . ,"' ... 

• 
If I .. , - + 

.. " 
I 

"- - -- -

78 lOW·FREOUENCY OSCILLATORS 

Sl'ECIFIC4T1ONS 
r ..... '*IC)' II,.,", 2 H. to 2 t.lH,.n 6 00 Ido 'iVW>" 0. •• .., 
bo ' ~" ··\'_'!o' 

..... uta<)" '3'1'oof .. n". 
S' ..... ily IlfD'<JI' ~ I kI1z' W..."... ""11. 0 I~ -'11ft."". 

003 ... _ !IF'" lID """', 0.0: .......... tl2 "I. 
co.n...., Con.", ...... 'Y ""jU$I.iII;Jre ""'" J.r _. cIK.IcIo 
", '" ,3D'5·,,,,n .. ,,~4 Iumo. 

S~""h'o_, r' ........ cy .... "" I«~ 10 e .. o,naj ",inal. 
La ~ '..... 3" Pt< _<>1\ rmo "'Ill" up 10 10 V F'eQUl!tlC1 <I..t 
I~"',"v""~"'j""""'" 
0utII'\II W",,-, 20 V _dtcu·l. ~ 
__ 'IWmW .1Ik>600.l 
OUtput 'mpoda_ 6ODn. Onew_.,.,....,o.d 
"".n ... l .... : Con""""""'1 IIdjU!lot1e .. ' ...... ,Ot .... 1" >46-dB ,-
[)o"ort/oft, <O.2~'" 50 H. k> 50 ~H, ",;1/1", ..... II;IId . . , .. ,lit.... orl '''''Y'' --.cM <1,_ 
H""" W :lint of :ttt_ RIb ... 
"-"'l'IiIuIIe .. FreqLllftC)'l ~~ 2D HI I" 200 kI1z. """_ 

• 'i\OD.D...,.. 

S,...~"""lr.r""': Cor",.".! _,,0.0:10 '.j B V, I .... ,""""""". 
121 k,. • ..... !PLJ'lo d" ... coyote, or cscl'~ . 
1 ..... " ... '" o...T1>U1 9)8 a'r'<l;~i 1'0111 • .,..." IIidI p."o' 
,~' .. 
,, . .... Il10: ADAPTOR CABl[ l!io£,1)PIS .~._ ... I<> 

...... "' .. !,~ I;Cllo'x-.., UIDIl<>no;Oo&eo. 
wao $(1 10 '«."""1 13l() _'1»"'''' ____ 
.... ,.",.,." ""'~ .1"" llO!lo.o; _ tJ69 I_Blr' - .... 

• , .• ,0'.'" 12ll .. ..,pI,,;., Dlll<Tor _to 105 I~ 12!o. I g5 to 233. '" 210 10 250 V, 50 I<> 400 H •. ,,. 
ModI __ ~ 1;ootw',obIe-_ ~ r' M[NSro .. ~ (*. 
... ' tWi413 .. 11Ok1!l>.201 nT WI'UGHT 1.l!o II 
3 'IiCl ... L 10 .. ,4 6",, ___ 

I"· ,,' .... _ 
Ill,..,... 
,.' .... -._-.00_ ...... __ ..• , " 
.'10 " 10 



-- . ---

(~ l' ( • .. ' 
3 1·A Audio Oscillator 

• 50 H, 10 10 ~H ... diO/;,.r.Ir.qwenclft 

• 1 W. l()()'V 0.4· ... output 

• t •• nIlO ........ out,...., 

The )31] '*" .. lor ul1e<1 "'iI'-PO""" OuI~UI ~~;! load 
.. ~[It iii lhtOUll~ ........ I( •. ,: QUlIlUI 1'_'0< """ 11'1&1 CI 

.,res '" IoIftI "It *dtl intO .... J ..lid 11,..., 0.08' n-­
OI1rns. !hoa, ,I i1; i<l91 101 ",.v,,",, ;mrPdiJr1ce b"dt 
wh~fe ~'H" I>eflS'I'''I~ Is '!!<lu"ed at ex!let!Ie me , ')fe­
"' .... , l'm,1I _ b. d .. ", ... (!.,8CU1 such VN ''''PI!' 
go....eeo as aeoushC 1'....s<IUC~..... rDl bf~ _"'if. 
..... ',I~. '1>01 &h,Mltd oulp.,nr,nsl"'~ wcOtldlrry "',., 
,'I"IH c'rc~dt;nl IIf""nd cu".nt~, lite 131 J I, $~P".,:j 
In an uHmbly w,llIlhe 1232 Tuoed Ampl,I,er IWId Null 
DetKIOf • (he 1240 arodge Osc,;llalo< 0.'1«100' I~ 

1311 is ,Iso i lCluded ~ $<' ..... GR ,mped.tlc ..... -.' '''' .. 
~'I(!mS.. 

....... _ .... -
• '';-- -' 

--

Sl'[ClnCATIOf'IS 

' ......... .., "'onlt"' 'lO".,~ 10 ~H' (1<tYM I .... I~<J<!II<I .... 
~. 60, lOO. Il?O. 200. 400. -.1500 Ii •. 1 :t,~.''''' 1~ ~'" .. ,,~,r, ,,,,,,.,,"'_ ... __ t" .... 

A' .,' Pf'" <Its ·2, ... "",""" toIJUSI_ 
AU. ... ocy: '" t .... n .>l """'"" ., , .... 

. , ........ , ...... -~"'~ 

su""~, If,P-,aI" 1 ~Il, w"".up' l~ ... " ....... 
) 008"< ....", ,~"" tlO mo~: .. 0,( Z'Io ...... I. : I t ~L 

SrM~roni:r:._ ' '''PUT r_~ ,., boo __ •• , .... "oJ". lOCI< ,_, .), __ ..... \4110 10 V n • .!of 
,'..,.,_ .. a ~ .""'_ ;JUTPI.II Corr.-..o'1 a.,,,,",,,,, 11 VI Iod"..., :OU"\« Jt~loso;opt. _". 

lI" ..... ,,.4.7~" 

OutP"" l_ VOlIAGE Co-,',c~out!, "111"""" ".- 0 1 _. 
1( 1-.0< ICCV_U •• ,(..), $; _'011·~!' ... aI 

11>0' .-..;,.",. CI-'l~fNl Ct,,,~, ... 011_ 
,. )'04(. " ,1 . ..100 UID .. orolOOD'''''',·"!o~,.,.,.t 

r" I'OWE~' >IOW'~tc""" .. "-d_, >05W.,·" 
~, '''' __ '8Q"",_lkU 

O ... """ .......... _ OnI'o"_' ..... \" 1IooI*Id ....... ~ 
(!Y' ' .. ·~·,I~. o..lp.IlurwOWldold. 
o..1O<,1on: "0 5" .. ,~." ...... , ...... OOC"II'ot .. 1II d.,",,' 

. ". , w""""', cOW", 
H ..... · .• Io<do ....... 1 '" IIU!l".t 011""," '''''''''''0: rlI"",-", GIl \UllIordO'ot ___ 1"0\1<'<1 tt.,. .. 
".1 .. "to _.1,,,, ',nk. '!"'C. ,. I~~ lod on Iido~. 
Av.,loble: ~OAPTOR C48l.E !560P9~ (1.1td1rN 1)1", 110 
__ P'oC', 048B-'le3II Sll lo'ac_ Illl-A -.. 

' . ~ S(T to f •• ,_" IUI·A obt-llj"'" .',~_ 
~l ,"""""" -" ... I)IO~, 1369 1"""au·" 
(;0-" O<,nr12l2Aml';,j,"o. _ 
_ " 15 10 11~or 210 \cO Z50 V. ~ .. 400 HI." 'N 
_"leol: ~1"'''_ ~~ DI\oI(NSI()/'<~ ' .. 
he: _1.75 in. rlO-! ' 153,1<>7 """'. WElGliI 'II> '28 
1 1.91b141"cl"',W' .... 

'·v .. _ ._ .... _­........... .-.-­... ~-- ... 
"" ...... , "" .. -,--...... . 
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Random-Noise Generators 
Eleclric;ol no~ is. by dehniliOO. 8n~ unwanted disturb· 

8.-.::e and Its reduction in communlcalion~ ci.cuits Is ~ 
constant aim 01 the engll1fl<lf_ Noise trom a coo\.oIIOO 
source, however, Is useful in stooyinllhe etfectivenes>< 
01 system! lor detec;"nsllfld rec<M!ring sisnals In noise 
Well defined rat'ldom noise il. moreover. a remarkabl1 
uselul test signal thaI has. for m8fly ~uremenlS, prop­
ertIes thai are me", (lSft/ul than those 01 a s.ingle.lre­
QUency slanaL Its wtde spectrum somelllTlllS permits on!! 
res! ",.tn random noise to repta.ce a series 0 1 Sinsle-I" ,­
Queney tests. NOi$e i$ . 1,;0 uselull" simulating speech, 
music, or communications c;'cuil lratfic 

Noise is called randOm \f its instantaneous amplitude 
at ~ny fulure I""tant Is unpredictable. Random noOse Is 
specified by liS ampt,tude distributkln and by i\$ spec· 
lrum, Many types of naturally occurrinS electrical noise 
Mve the same distribution of amplitudes as do errors that 

'", 
Ill t PrIWItI .. wtoI1 .. ." ....... OIlKlrum ' '''''' 
2H,'o2kHz.5 139D·8 P,ovldU 

20 H. ~H'. Of!iO kHz wil~ lOMe. Of "'". noI..e 
Y~ri.bIe outpolJl lIP "PfI<'trum /r"", 5 HI 
10 J V ,~ .,.. \0 ZO kHz, 500 kHz, c.,cu.'. Of 5 MHz wll~ ""fl· 

50 kHz • toe output up \0 l 
V ''''" opIIf\..:ircui t. 

5MH, 

20lolH , 

IIOfmally ()CturJn experomental measurements ~the nor· 
mal or Gaussian dis.!ribution, In gene<al.purpose noise 
ge<ll!raton the design objective is random ~ that is 
Gaussian and has a un iform spectrum level over lhe spe. 
cihed hequency ranGe. 

TtIe General Radle> rllndonJ.noIse generators pror;luce 
elecU>ca1 noise III h'gIl OIIlpU\ levels, ei>(;h model havinS 
been designed for speci!lc uses.. The 1381 Is U$elul for 
many aud,o-freQlII!IlCY applic&Iiom, and lIl5Q In vibration 
tl!Still8 as its spectrum extends well Inlo the subaudlo 
""'ge. The 1382 is Inlended lor audio-lreQueno:y eleclr~ 
cal, acouslical, and psychollcousllcal aPIII,catlons, The. 
139().B is usefut at higher Irf!quendes becauseilll spec. 
trum extends 10 5101Hz. The 1363 generat= w~ 
noise 01 uniform spectrum IeYe-I and is parhcu\a,ly useful 
for teslll in video- itnd radio-lrequerlC)' systems. 

1312 P,ovldea 
...nile. pink, Of.<.NS1 13U """,~whil" 
noi~ """"lnnn w,th or ,"nk noise .pec-
_lobS. output .. In .... from 20 H. to 
U> 3 V ........ 2il MHr with .;all-

tw., .... outlJl,lb .rom 
3O~VtoIV ,= 
open..:jreuit. 

1381 and 1382 Random-Noise Generators 
GR 1381 

• 2 H~ to 2, 5, Or 50 kH. , Gauulandistrlbution 

• IdiuI'able. clipp,nlJ 
• :l-Y'mloulp~1 

GR 1312 

• 20 H. 1050kHz, Glu .. l.n dlltrlbutlon 
• white , pln~ , or ANSI 5JMIctr. 

• 3·Y , ml output, blrane&d, u"""I._d, 01 nOldng 

PredictAbl, ,.ndom The 1381 and 1382 ar" compa .... 
"'" ,nsl'uments that generale truly ratldom nOIse Irom 
a .... moconductOt sourct!. Special precautions .r~ ta~Cf1 
1o ensure a 5ymm~t"cal, Gaus,",n amplilude d,st"bu· 
I,,,",,, OuiPut 11' • .,1 i~ adjustabte Irom ~tow 3 mllhVQlIS 
to 3 yolI. 'mS t)ehind ~ 600-0hm SOUrce impedanee. 
Eacto model II comtrUCl!'d In a 3\02-;ncto·tolgh, hall .. ""k. 

..,idth cab<net, conven>ent lor benCh use and two e;,n boo 
mounted s ide-by·side In ~ ,elay rack. 

f;ttwr 01 these no;se g""""alOtS c.>n be used tor somu· 
talion 01 tlOiso In "snal p;>lhs, a<> 11'$1·.illf\ill SOUfCes, 0' 
lor demon!lrl>liom 01 5t~li'liu>t and C<>frelalion !)finel· 
pies. Ttoe d,tle...",t t""lurl!$ 01 the two otter a chO!c~ to 
moten )'OUr needs 

lowe.t froq .... nct The I3BI gene,a!= noiMl, thai i. 
llat down 10 2 HL and ill intended lor randOlT,.y,\lrahon 
leslS and for &~aJ"""r""",, usa ,n the aud,o ~nd sub­
audio range. The uppe..t,~UE<IC)' limit (al ·3 dBI can 
be SW.lchcd to:1, 5, or 50 kHz, Thft output "gnal can be 
chppM .ytT'lrnel,ocalty at 2, 3, 4. or ~ tomm the , ..... 
amplll""" 

Pin~ 0' white ThI! 1382 ~e,a!" noise in the 2O·Hz 
\0 SO kf1( band Dnd is Inlended lor elec:lrocal, acou.hClll. 
and lI')d>o-acOUSficall<:sI., II elf ..... three spectra, wh,le 
(flail. pin!< ( .. 3 dB per octIWe), and ANSI (see specilieil· 
t!on$) The outpUt can be. taken balanced 01' unbillilllUd, 
ltoal,ns or~. 

_ _ .:. .... _ ... "" ... _1 ....... ~ .. " ,_, 

NOISE GENERATORS ' 
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1381 and 1382 Random-NoIse Generalors (Cont.) 
5f'I:Clf"lCAllON$ 

s-trum 01 IlIl, ",""I'($. flO1 ....... er>I _ .... pof ,~-u 
~I 0_ ". 1J "0'" 2 H, Ie ""I O. 0>1<><1 CUTOfF 
r~[QU[NCY Jowo. ldS,. 2.5. Q< !.C ~Hz, ... ~·t..,.". •... : .. 
sPEC'~AL OlNSITY. ~t 3 V "~tl>iJl ""oj...., tot I'" b,1"l 
""'I~, 64. ~ .• "" 13 rnv. appro ...... ~','~I. f", U - -",. 
... j,,,,,,.-, ""' ,. 2. 5.""d so ... , SLOPl '" an .. __ ,or. .. _ CU101f. 12 <.:81"",_ S- III 

Spoctnono .. un, Dice '" J _!\.>.- """'T[ '<OIS. 
__ ', 7 ~' ,"'" ~ I*' "-,,, ",",",_".1, I w_. ~w 
foil'" 2~ ~H, ",It" l-dIl poI~1S II a_ 10'" ..., 50 ~Hl: 
P1i'<~ '<O'>E k~'"!.,,, """K~I".' "' ...... _""~)- "\ <lB, 
20 1<. to 20 kH" "' AI<SI Nt S . .." ...... : ,I.so:! i 1 M'S' S-.:l 
$1(·I!Il1. ..... """. •. -
_ .... " " ...... _ 010.10 _",''''_.''''' ............ _, ... ,.,. --- .. ~ .. -'" ..... _ .. , ... --

.- , -• I . 

! 
i 
I 

- -'-.\1 • 
_ .... _. 

. 

, n \ '1-
I 

• • • 
'I-.. 

I \ 

! • 
-l- I ' ,. • " ,. • " ._- ., 

'yOIo '.' 

~ NOISE GENERATORS 

~ l'-11.',,,a of t ... 1381 ~ be ~Ippod ~ 10 
-, '"' ~" ~I .......... '0 .... cl MIpIi_ 0-... 
'f $ <1' adl~ I<> ~WQlI 2. J. 4. OIl ~_ Such CI p-
I>' ,r IJ&oble _1 on t ... opo<:tt""' .. It.- tmI MftPi" 
I<. ' 
Output: VOlTAG[ >1 Y Ims ",ox. _ ..... ""' .. 1, 'lit"" bind· 
.'.,.. -:)I,lROL, Coo "~",~,, t<l,...-t 1.<::1'"' IIIDI .... 

.• , IiO dB '",PW~'lC[, 6(10 II Car> "- ........., 
.". '. "",_or1;o" Hili •• ",,,,, 10 __ , 1381 

' .. ~I . " ',' fl ..... bOo (-"<I t>.o_ lit ~ 
. , .. ". /<~b 1181 "'-"M ., '<I,,,' p..; ... ' b .... """" ..., 
' .......... II/oiC __ , ... , 1382 ""'''''' >I r... """" Donel;", , "..., ''''''1*'''' jO<:~1 tilt _ pIup. 
SIIpph ... : _, .:era. ,..-J<-mwnl'''I Ntrlw ... "",,, ,a:~ . ... . 
-., 100 !<11M.., 200 ta250Y. !00lo400 H.L. ~ W 
M~I: c....r-t .... _ ~ D' .... [~SIO·'i /WI 
mQ, ~ 8!>dl7.987 ... '~1E»98<2;:.o rmtl: ,.k, 
: 'h3.!>9 II\. '4al.c8'hl29 onmJ. V.ilGHT 111) 13.2 ~ .... 
, J II) 14 6 kCl ""'pp.ne --.. --.. -.... il:i '1"r.::t;J:::;,.c=" 
.., ;·I .. ",,!tO'M",a.n..~ 
lJA> ........... !to ..... , ...... 

-
-+ 

! , , 
I 
• • 
i • • 
• - " ". ._-

-~ 

" 

, .. , .. -
' .. ' .. 101 , ..... -
' .... 101 

GI~'''''' AADIO'91SU" ... OO 
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1383 Random-Noise Generator 
• 2O Hlt020MHz,~ UdB 

• :JO.I'V 10 I_V output, open..:l,cult 

• 5O-oI\m OUlpullmpecbnca 

• mal., end 1O-d9-pe,-,r.p.n..,U.tDf 

TIl' , If>~t"'ment "',1e'r3tes wlde-I.lM>d nDioe 01 uniform 
spectrum Ie",,!. "",f: Illy lMful lor tes~ WI...teo-.and 
r;>d>Q.freQo.Je<'C1 SjlSte '!'Ie ma"m"", outpUt is CI:'e Wi! OPen Circuli 110m • 
SO·ohm lOYrce. An 8,.tep aUetlualOf of 10 ttl! Der 5t('fl 
pormils ,ed"",!!on 01 !Me OlIlpU1 lewl to 30 I'V 
U ... 'M IJIJ ... bt ... j.\ •• nd OIOIH SOUrce few 

"'T ... ",-od\.Ia",," and cross.t.ol. le$b 
s'''''''"I"", of ...,..., If, (""'~ systems 
...,."qnll'ft!tl!!'ICt! t~.ts in rac\IIr Iln(I telPfr'le!ry 
d~T~'mini"g no, .... bannw'elth 
",-",ine r>OiH li.utl 
wt"tlll'~ ~ in communir..ltoon c"cu,t$ 
.... t,"·c.ldemDmoI' .. _1n clas,.......,...cI1ib 

• ""1 ... ",/o.;nR _, .... tt'1ClQMe Charkle.,.tics 
~)"""'laM '" t~,,;per"IU" 

.... t . __ .. " ................ t_ 

Sl'£tIFIeIITIOHS 
_ ....... , i .ot , _Ii>' I'"" ,-",' '" ......... II1II1 -I 
:181", ..0 Hz to 10 ""iz, '1.5 <III hom 10 "'0-1, 1<110 Mliz 
W .... ' .. m'T..,," ,,~ , ..... ;luded_',d,OIIJOOIIon specif 

.11" I ... · N"-'" I>J<Od ,,,If, ,ho ~ proboh",I, 
!y 1<.- '''''', ... ,,_ n<l <II •••• _ 01 02.. U"'fI<Od 

tI,- I\rd._.~ 

"."--_ .. _ ........ , .. _.--, 
o..t_ VOU A(,{ ;'1 V .... __ ~~u,l . .e lull "'IPIII· CON 
TROt C<lt.[,n"""" ""'Irol ..., 8 "OP &l'o ..... w 01 to c!IIJ 

m,: ~ 

I .. ~ 

i 
T H·t l- I " • , t m I I I' 

i • tIr t I l-

I 1 
, 

~ • ,. 
, 

t:tJ l ~ ~ 4 " • I " • IIHI- I l- I· 
• ~ I H+t# i + II .- = .- + ~J._ .. , .... " 

__ .. r'UI._tft<>Pa-eo :..,1"""",1-"""""';01 
§O" 'l.'pu),O.~ !to" e.....,.~"<l ,".,,_ ....... 
al;,,,nioto Trnl.'l"~ts, (;11814" ~~ ~onr..:' II"~ ""I un 
1>0 ,_ "" ""_ ""'" Ot ,_ """"I 
_ 100 10 12'~. 200 ID2!:oO V. 50 Ie. 400 H..!. 40 W 
.. _ Coo,,",'~" __ . OIVI"SllN$ "'J 
10...11 8tn;n.lhl".ll.l~'" 1431"'38<L'~,"" ".I'J< 
3 ~.IO 15 .. !481'w.213 ...... 1- Wli IH· 14 \".~ kill 
ntl. II III (10 Ioal """",'''II-

-, 
' ~' R'''·'':_''_''' '' __ "'._' .... ;~ ... -.",.-

~ • • 

, ..... -
....... 101 
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1: 90-8 Random-Noise G ,nerator 
• SH1tOSMHz 

. 30 ", 'lIolV 

• ~· I .d8~1t ....... 1 .... lunllo""lty 

Th,s ,!\Sltu"","1 8 r ,IPO w,d~ ' __ ,nd IX ~.) oIl11'1,r"" 
S< ' .Uuml .... "I.~<1 , "y ..... ruI IUfnO<$<ta""~">t.I,"" 
.",lore ,~eIe<1"cal .. d 1'f'oEIch...- ~""Iems. It,. na lOt 

~~'001 01 • PI' IiII$d\.>rP , ...... _pl."",, "" $hAPed 
... 11111"";'>\$ h~ tQ PI'<w,tk w.,., IpeCH'" ' .... .,.;11\ 
"I'Pt" tW(l"lrequenc,.. ," 20 kHl. ">00 ~Hz. 3t1d , MHl 

The Olotput ""'~I Is (ontrolled b~ • ~OOI'nl.O)US JIl"'" 
11310' I( Iklwed by • 4'~lep ~T!Mualot of 20 dB pil't ,t~p 
ccod,. "'<"fed It am _3 vo/b 1<1 bek',,. 30 ~(lII' 
W, ,It "-1.11.01' Is used ..... ""'(JUI irn~ ... '" ,,<I. :or>st.Jr:t. ~ou ct-.e the (UtpI>! ., 

' toque"", ... ,...,.. Ofi"")'CU' """,,,. undo1 r.st '''1~ 
tl". \YlO-B ,nd "")"~ output ",-,II> .n~ oj sev~",1 GR 

,")" "..,lu.!ly Of ... ,th" ar~'" IrveI r<'eC)nll!f In 
-"" I,', '" the .... _r!· .. ".~-h_nt:y rnelhojs, 

t~ , ",.~ your D JT hand"" _1opt<.t" ... slmul· 
•• ..-omI,_ ThoI dl5l>nc In _, boI ..... ,icAnl it tile OUT 
sn""'",.,,. 

84 HOISE GENERATORS 

U .. III. 1J90·, n. b,*,band ' iJIII I .... rao 101": 

• IrfC.Jency 'eII'" r,se 
,n~,~ ·~"t" dCft<S'!AI~I' t 

'aloan oIl~' ';JnI 1;"41 "" 

~'~f$ on "'f'IOamptl/,.n 
• nol .... 'nf~rl"'anet tests on • ."" 

deW''';";.,. _ff' ,""""" ... """rlO<f",'I0('3 
• IIHI '"' tfansmiSlion k"~IS ,n communie.ol,"" t·w '. 
• uamlical de~ OII!>!,.I. __ ,n t,--"_Iab 

lIIahe _ sUc ...... w __ t5: 

• "eQl,Lon<':y r~e 
• ........ fl>l!'~I'on .... 139().B ... lh • GR ~~IYI'" ftS 

II! ". 01 "" .. "",.I)arod r>O!Ie 
d.,li" ... !,,,,,<>I"""ls, ,!)ltle'ls.Ot!'~ 

• ,I" '" moo -
• r< 'at0U5ioC, 

Uh it ... ,Ih an . mpllll., 10 dri • • : 

• • ~'p& Of 10< '"ut!''''' I ,~!" 
~ h :IS 

,von" .. 
'-~I " !II 



SI'(ClflC'oTlOhS 
' .... ......., "-5HtI05~Ht 
Output: VOl. T~Gf; Mu ~W'I OUIP"\ is al _ 3 V lot 
<0 kH, '.01/", 2 ~ tot 5IXH.Ht ,..,.... _ I V 10/ 5-MH. ' ...... 
IMP£DANCE., Soo,,,, 'mpedance lot ..... ""'/lIl1 Is ~~"'Q' 
900 n o...'P'JI" '.,ken "om. 2~ n ~''Omehlr Sour<, 
""rr~."'< 10/ .'''''''''"r.ct DIIIJO.'I II 200 n One ""!/lIlI 'M _I . .,........,." 
5poctI .. "" liM $IlK'n ....... CUI .... am 1011000".. ~ 
Notoo, Spt<;,,,,,,, ..... <'1 .. ort-... n ,,'IP'I ~""I Ht _<1111 _ .,.., ...... , .... _ tit.,. _"r h.1 ,p;,. .. _ '''¥Id 

......... '" 10<18 ,*_.1 -.... M' .. '",,, , ,.~, 
I '~-''''''I-, .... ,"--, ~ ...... - ..... 

,> "'~ .. , 'M'..... ~.,.,,~ "-l .... ;'OM".""".M • 
U "'~ .... , J<t....., ~"'''" ,3", :00 .. ,," """ 'M, I 
......... , ....... "" ~"_"4II,:OOM ... IQ ..... 

~,,,,,ft """"~ ... ..,. .M. to. "'M, 
e, "_;;:'.~ .. , .... .., ......... ,_ ... "" '- • __ ... ~ u .. 

I --... ~. . ....... ,. --,.-. 
-

w . ... _, _ ........ "" ""'" .-....I. ot ~, dl. 
I<1to;''''' aI """I)Ii~ I". r~ oItIwI "~y IOOC' ...... 
hOi _ ",""ow """'I*ed w"h "" _ ... _. Oofl ... ,<11 
rMl&O'l 10e ,h'lhbu,ion I, _ 'ymmol,oco! 1:10<: __ Of ~ .... 
IIY"""'Otty inlfoduc,", by ,he po wbol, Soma cl'IIII'1'IfI OCCU" 
"" ,no soo-rn, _ 5Mfl"~ 

V-. RocI.r""'rPII _ ..... mo,,", _ ""1,,,,1 
I, '. e. .... lo<! III ..- ' ..... _ '" _. _lOr: .'"~'''I.io:I<Ir. aI 1.0, 0.1. 001. 0001 _ 
0.0001. """"'* 10 ~ 3' 10 100 "",,, .... 11>111 ~ I~ '" S "'fl, 

........ 1IIe: RodI"""-",,, '"' !Llh7 ".1, 1390P2 PINK NOISl 
flLT£R 

-. Ill!! 10 12501 21010~V. '5Ola400Ht 50W 

""och.onc.~ eoro..,,1ob1O bordo call,,,., OIMENSIOr.'. ,,,. 
~>.(tl Brndl. 12.15.01.~<9.a In 1324.191.'43 l1li1. 
Wl;GHI 12 III <551<1) ",I. 161) OS ~gJ .,...,.. 

<>1 ' ...... _..... , ....... -. ...... 'b .. __ .... ___ _ 
"" ..... ,_ ... __ ........ ,~ ..... _'._ ... r .... _ ..... __ .... '._, 

1:"'!»-P2 Pink· NLise t-lite. 

When white IlCl<SO., used lor 1'lIQuel1C)"'esponse meMo 
..... "'''''110 in COI1II."'I(:\ ''''' Wllh • COfIStant ·pl!fcenu.ge 
~dl~ _IYler (suo:!> H the GA I~.A Soond aod 
v~,,,,,, Analyzer 0I1!i68A w_ AAiIyler), the _pli 
lucle-I.1tII\IefICy d\aollCl~'ISIOC 01 ~ flat system~. 10 ", .,.,.......u ""Ill .roc,eas.I>j I,-..ncy ~, •• ut 0/3 d9 

Sl'EClflC.l.no~ 

f""luency R_nM: SI<>po.. 1 aB _ OCO- In>m 20 Mt 10 
20 ~M' ·6 <III per OCto"" -.. 20 kHt OuI!lU' 001, ... II 
"lIP"' ·5 dB with _., 10 I,," '"!lUI .... ~ iII 20 M • .,.., 

35 aB.1 20 I<Mt II r_ ",If'I" I <IB 01 '''"' S!o.~1 I,,,,, c,," _''''R 1"_ , .... pOlin's .... ".po aI ""lp<It m """~ .. '>II 
1'_"""1 
o.-.• I Output ~ W'.·, , ... loti ..... _ ",'h lhe ,_ 

.......... "iJlot ... ,'" "'" >.0"" ...... , , ... ""'''''' ""', .... 01 
W. M .. ,._ lOdII_ .1. """ ...... "-""'14-_ 
.. , c' - .. 1_·0< ..... ___ 11 <18 __ 
1"" .. ,,""" .... ""'!lU' oft01 .. d .... _olD< ,_ J v. 
, ... "","", or I'" I00I ... ,s _ ... 0 I V, ..a tno _ m ..... 
.. Itwd<><\.o>OI_II~ 15 mv 
I"put l",f'OCIoo<><r. 1no ""~, ~Id ~ 111,_ I,om • """'<' 
"' .... ,~ Is I .... "' ..... 1"""llm~ 1I ... ,able 

per gClltYe, I1Wms to tlie comt...,tly lne.easins ba<!dwodlh 
(.n he.Q) 01 lhe aNlyu< T~ .. 13<JO.P2 C<:ItI'ien, lhe 
_ho·' ''''IuentyOltlpul 01 the 13909 1."", wM~ ..... 1<> 
pink noise, whict1 his QlMI ... 1 ertetlIY per octave Thus" 
l!allens lroe ,_ t ....... mt<Ie .. ,Ill a ~anl·per· 
c:enlllp b""",.;alh _1y7f't 

h"", 6.5 kQ _ ,..11ianCa .. -.;o !~ 10 6 7 tI).! 
~", !,~ 

O<ItpUl Impoda-. lhe I" ',,.. ohauocr no! t.. __ .ol~ 0 "*' oIlt<~ ''''''' 20 .... I~I", ... I ",,!pullm~e 10 .. , .. Il10 
l,om 6.5 .,11 +""",0:- "" ,'once.1 low ,,,,,,,,,,,,,,In to~ ... 
200" It! h'l" !,tQI.IeI"C • 

..... I"IM vDIbp: 15 v ''''''-
T_1I>o1o: Inp,rt 'Hm''''"' .... '""_ bona<oo,..,. on "'.In. 
~ ..... _ '" "",' Oonp..t '""" ..... jock ..... _ .... 
_" ".th \11, ..... """"' ..... 

_"lUI: ~ .... ..", '-*" l)iM("IS/ONS '''''''''''' Ilil 
~.287 .. ,35.01l7. 7J rrwn) WOGMt· 6 ... (0.211;1' ..... 
~ I) II 911&1 .... pPri&. 

o ,,""'" = ,--
NOIS£ GENERATOR8 



1522 DC Recorder 
• Z·mY/inc .. end 0.2·,.."""'CII M .. lmO'ty 

• 5O-1ndI /_cf .tillnll opeed 

• 11.25% 1I"..,It,. 0.5'" ;tccu.K}' 

• proll,ammabla .. tlting '"nctlons 

• pllIg,ln _!llily, 0'01111_ Of din ... ntlM "'pul 

In 1M di~lo<'llnl ' ....... i .... MI aUlomIIlic lestinS')"s­
tem thai is prQi1.mmed by Its OWn ,na1oe tllCOfder As 
tile outpUt data Ir. plotted. the recOUNt prquams res! 
eon,hhons'" -"_1 lange. ech_.oIes 8I'Id 0, ... 
Chtanite5 cthet n!COfI1inl devices. 8<ld '"",oIs 0" own 
wrlti", r. .... ;loons. T,iggeted by Ilmlna mltks 1II';n'ed on 
tile Ctlart paPil'. tIKI GR 1522 DC ReeonIer will control 
t:amplnion InWllm~n\s Mel ilSO'II, chan8'nR Chart opeed, 
,_,,'\d'"R !he cl'l.1rt IOf O¥eIl>k>rung. <luleldy .., ..... nc:,"i 10 
• ,"'" ""ph. ~llhe .nile _.iIleo' .... III Mi l lie pen 
_ not plOIIt"8 W,'" oplOClt'aI lim,! S>o<lCl'lel. the 1522 
Qn oper~tll sart i selec'l mec.hani!lms, achYlle adlj,t'OI\&I 
recorders. ~ /llert "" ~Ior If the pIOtl&d data e.ceed 
IIr~ hlSh Of k>N lim,15 

As .. K'''''W')' to !he GR 1921 R88II·I ...... AnaiI'Hf. 
I",~, 1M 1!.22 R«order"';Y pIoI!he band_Is 
__ I "equI'f'oCy much t,,,'e. th;>t> con_lena' x·y 
plotters Operal'''8 $ynl!h.on<lUSly .. ,'" the 1921. ItJe , .. 
con:JG' paU$eS b"~'1~ ... uoh boond Ie",,' I, Mlleclod 10 
.11ow the per. 10 loewe, producil'lll a neal ba, "aph wilh 
a ,'~d 5CIIle 11",,1)1' 

The 1m is. h .... Il"OIIt.", diorectOf, II is r.fSll superb 
de: .eeOO'","" c...,t.inioig accUt.KY, t"gh Ioer',<!,vrty. and 
10SI wtlMI Speed, II ""II plOi • lull-sQIl. (!>,in<;h) I,,,n· 
• ,aN In <.; 00 mi. ,_d 10. 200. .. V (It 20·M dU"'81 
w,th a l-d'",liCln dfoTlectOon. _ .... int\l;n 1lne.r"1 10 
w,tnon '" 01 a d1v""'" (0.25") 

TM tecor"'" ecotpM one 011100 ptUl,in preamf)l,loer, 
TI'>e )~22-PI PtUmpt">er pro.,des a .. 'oM Ianit' 01 ",II· 
age and Curre<11 """,.utcmams ,,' an ec:onom'<.:al o"c •. 
TI'>e 1522·1'2 Oiller~lial o'Nmpt,her pra;o<IK Ihe """'i! 
~!""yw.!h tM addt!d ,",,"" of. d,Meteo\;al input $0 
INI 1IIeHU ........ " f.om unsrOUtlCled 1IOUN:e5 (3n be 
...,.,;e. This pl ........ GH~ up 10 IfIO.<IB of ..... IA'nOI'.mode 
,eiecMn 1I1npulle.elS "III( ..,,500 wliS. 

LOW·FRI!OUEHCY.NSTRUME'WTATtON 

( , ( 

.. ( .. 
f<! 

':::::':::= 

_"'"' ,_ ..... !'Ift .. , ... _ ..... 

r", ,,, ... c"r ... ~"'"ct ,. Ch3., take-up.eeI is Included. 
bullhfi chart paper can feed dlfectly out I." ir'i"ltfie'dlate 
~ion.on<! UM'. ear.UaIli a'" 1_ ~ oXMOUS, Ihft 
pen, 100' inslotnte, is lilted eleWoCaIly by. manual sv<.!dI 
and automatically _ Ihe Chat1 is be",. pasjliOMd on 
ell~ liS last·sc.an or skowloUIn IT\Ode r." ,eliabillly, 
the" a.e no II"'" ot cl"'dles; speed ch.lnges and con-

0 1 -

• 

( 

_._-
l.gl ~I 1tJe sleppong d""" 1r\OI0< ... e all donti w,ln l~! .. 
B.aled CircUits, 

The Ile<1 ir1 lhe 1~2 .... ',b'e·,~oc 'iPl)td. clol I'ee. 
d~ .... "'''' It '-'" .-,e!illi,.."" """'_ 
neal. "'1h1J' ,eadat,.., 1.I<,p.I ... Iti'C" """"" the 1a$I~t 
"'""". &peeds V .... tlave. thi>oce 01 ~ afld ~ ClIOiCe 
at ",~.~e-r type., 1M laSH"." M<ltker lot II_.~I pUt· 
__ end the SIo",·Sr>e«t Md'~Ct '01' PClrt,eul"dy 110 .. 
.......... .-..cordi 01' II>O$ft w>lt, m..oct. '~lIod 'II ~ a 
part 01 I..., r;h3t, 

... l1li(,_1" '" .... ______ .,tI'O 
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1566 Multichannel Amplifier 
• 11 ch,nnell 

.. ...... ... 1 0. _II "hl" ... 1 .. I«:tlon 

• Z·H~ 10 l00-.Ho .~ 

.. 55-dB glln, manually Or • ...,otefy Idju"ed 

.. calibreU"" ",,1M ..... re. .... 111 In 

Mlny In""" _ on. OUIII"I Many sound.fId "b",tlDn 
....... Uf"""·· '.. '" be " " phl,eeI by u" ol.~, 11\<11 
"onnecu. Y.lue<IU to" '" ""y .. Mrary Of<lt<, 1M, .'­
pUts from., .. nber 01 t.;snsd""", to a s ...... "'1)1~' 
"SCilnner 'y$!em can b<' H I UP TO ~e Sill""]' Inc! 
.,dually Ot !o ._aae III filln3ls. 

The 1566 $QW'<IO ~p to 16 ~Is (up to 99 w>ln. 
~ lIdIl'I, .... U",n. amplifcs utI! by 1.0 to 55 -
lII'Id provides" ooill"11 pink-noise cal,brat"'" lOUr<:e 11 .! 
Ope<ICIS not on ly the chOCk 001 or 1hl ~c.mne. but .,1"" 
t!\a! o/..,y ..... ,y, ... ~led t~ ,I The 1S66" PiOrt,,, 
",I,U2Iu! .. ,tn I'" 1921 "' ..... _f.,..., ~IylB_ Th,s com 
biNI..., ..." IUIOtMI>Ullr _r ..... I"" speo-""m '.e 
UC:h t,anoduce' sanned Of ,I ~ ........... ~ tile o.paC~­
.,.erased lPeCItum 1IIi"l 2. 4, 8. 10, 12, Df 16 m>C;fQ­
pI>OreS. Th'" le"lure ........ pouibl. aut"""""t real- " .... 
.., >0:1-_ musuremet,15 

SP(CIFICUIONS 
01_ 16 pO. 1 lOt _""" ••• ~ 1<1 99 (odd 
" I~"~ _, ,_IaI"","', CQ,.TROl "'-., .. 

;, ","" 1Od ... - ;1Ot 1>1' ,.1"" ... 1 1-2-48 BCD tiC" 
... 1. Ot "'1"""'11(>"1 ICMrIOd m ~e "',l~ ,_ a/ ~ ... -
~. 1<1 Do ... _ ",,'"'.10<1 If, I~_~_ .... ,1'''", "_" 
1'"_ ...... ".!b .. !,om 100 mJ '" 10. Of ,nr."lt "" __ «I, • ....,. .....-..,~!oI""' ...... lSl; _~ 10"'''110 ,_.,.-;eIy....., 'l"led. 0I<0I>PId on .,1_ chInneI. '" _11<1 _.1 <IOIOMO! 1>1' ~11",," Ot e_' ....... tloSoIr ... '0 F""",, 

lOW·FlIEOUENCY INSTRUMEN'TAnON 

01 tAY.1"",,,..I:I' .... _..-..luOetdl""",.,_ 

'"' ","nbe< r_ue<>cf' 2 ItI 10 100 k>tt.. ,,_ -0 ~d9 

_.tr. 1_8 .. Y It> 1 .. ~ lOt 1 y .... ~!. pft .. I In 1-d1 
Iro!:_~ • .., !*WI <,>,,"01 Of I ~ -I 8 81 _ JMI ... """"'-., 
OIL "'~I Hoe'" 0 - 11'01.1"<1. 1011;' I -. 3.5 VI Rloar_ 
aclJ ........ t p«>vo<ltt 10-d!i <:0l'Il_ ~ ... I'''' 0' iIA'" 'Ot ~A 
dwItIIIIt 'Ot __ . E«~ Cf\II'IrIIII .""_ ~ 6d8 pin 
"~'for\f~_.Ii.itf"'" 1M • 
.... 1 .. " .. InpuC 5 Y,ms. 7 Y Ilk 
1 .. pH. ..... ' INPUT. 100 krt OUTPUI.IiOO" 
_ 10 ~Y eq_1 ....., ..a. Ie ......... ' ... 1 ,~ • .,h 

_ ...... pm 10 mllilmum _ ... ,. Wr\pod.IrI<e is 

'00 
en... hll<: l"l ... ch,lnnel lIoI.t;"., :>90 dB 
COb .... U.'" !iu.'l·n ", .. ·roivt 1'1 dBI ~ .d~ .,.", ... 1,, · 
c..-' ..... d •• l',""! .... " .... 2 H1UO 100 ~H •. $pea, .... 

~ os 1l1li pe< 0<'.''', _ ..... _ .... "',,""­
'" I ClI,bt.!,,,,, ~ lSallU$lM;oIe hom 30 Ie> 100 mY tmI, 

R_·potI<Il "''' ... ""'PUt os r"od a! 100 mY ,rm """ r ..... be 
_.., O.()'j.r .,,1""", •• fle<'", __ ,,"'" ~~!Q 100 "Hz 
S'I~!!I' _ .. d.' ... 2 ...... _pIuII. 
•• 0II0*. 15ro-P4() ....., -1'.12 PIIE.oWPLIFIERS 0566 tor<>­
..... _ IOt"p 1099 of "''''''I. 15t4~CA!ll( stT tOt 

...,_1,,",1019'1 R ... ,T...,. """"*. "'''','''*'-.. "b'D ,_1>,""__ 
_ U)O'" I~'" 2'0010 15OY. !i01060 Hz. lOW 
MO<NnlU~ _" Of ,lid< ...-._ D"'!£ 'fSIO/'IS " .. '1.00:;11 ee. ,oh. 19,5,5lc2Q .n, (495:<127.508 mml, t"k~. 19<3 '» 18. 5 
,n :.8J,8'-I ,~10 mtnl. WlIGHl· _~, );> II (15 0jJ1 .... ,_ 
~7 • lUi<! -~ ,od<, iii II 112 Io.&J "'"' 41 tb (19 I<al 
...; ......... -

-._ .. _--
- ""Q--.. -." 
~~~ 

t 



1569 Automatic Level Regulator 
• 2Hzlo 100kHz 

• SO-dll control ran9"' 

• .cou.llc·.y.t .... component 

CoMu..1 .... , Uw 'ho< ........ ,(>1' to n()lela rnQr1,tOfI!c;l 
I.. ,,- sTeady IlutJl ~, me .......:I _I in • 

lest d\Imbo!rl wtl,r,e I"'"' ."oteCi the t~cy Of _ 

C'1~~f p'''~_le', TN llf.n~'Y use fs to eor",01 tilt e><­
citat,on "'.el in swePt·f req~y soond lIfI<l ~Ib,.,t i on 
tl'SMH. TM 1569 lunct, ons as en aulorr.ll,(;ally Cor>­
"<Jjle<! .'"Ilhl,erlat!~ ... t'" b!'1wee<> tI>e otdlllto< and 
l~" ~_,' o:r-I·~t clllol 

Tilt 'eau/oIIDr _. c;o-"QI IIoIlai'I I,an •• ,c;e.o 
~. ~'ome1.e'. or CI~ II'C~"P mon,t.",If,~ '" 
qU3r'j,ty 10 be tontroned...-.d aCl,ust$ il$ own "I!c~" .. ,t i .... , 
to ma,ntaln Ihat ,,",\,01 volldge ilt constdn\ M'''''' Output 
If"'" thll 1569 to in(f;c.lded on I panel """t~, ,,,til a sc;.a le 
th~, ~ li_ 1ft dB. ~"1(1 you wt>e .. , thl 'OCUIMor is 
opel"!'''' in ,to !l(kI8 co,,'.001 ranee. V"" an ~Iy "". 
j:.lSt thO centro< ,,>!~ to "',' opeI~t ... f-equency and ...... 
~,h~ relilt"""llll~ In )1lUO' CO'*~ .. 

In ., "",'ely d,I1",,,,,, n1lX!tt 01 OIlefal',,", 'I>c! 1':.69 
can be lIWd to prCW.de ...... 1I'd OUlpu!. wh",' <1<,,,,," bv 
a pOOIly Ill ... ,,,,, "BMI SOY'",. In Ihis ~. Ihe Clm(W 
,~ ..... 1$ li"',1lId ttl the lie :ent.rt>1e '''''lI8 101" IiJ!n;II~nput 
.... In (he ...... I;>IQI" •• OUI I') dB ......... ,_ the .~nge 
,I outPutS .m~~ Iaraet. 
". ..... --.~- --

•• , • .! '... . ... 

j 
• 

." -
'~"-r-t- :} - .... , --'" ., .... ..... ~ 

.. ' ... ~-
Sf'(ClfiCATIONS 

-­_ .. 

@.---_ ...... ,- -, .. -
01*01, .. Ra....., rll£autNCY ~ Ht IQ LOO ~Ht, CO~T~OI. 
RA¥ 50 dB ~F'<tESSlON IlATIO ~ 1.,,- 0.001 a 
""'''' 1"1*\< -'VI V( ~ I{;E REOU,~m ,'." ...... ' .. _. 

V., __ . ()2 '<I 1 V '~P£[).lfll(.(, 

~ ... 
O<Jlpul:V(li.T"'G( l()mV,oJV IMr>tOANCE 600" LOAD­
An, ... ,~~ , .. ~ """"""100:1 .. "I'IaII'I II.lIed;,,« ioneM 01.­
~~on " Dull'''' C - I 
OU>~IT '<OI!' L M . ..... - . -, ".' 

, '''''''!'WI IS5 dS tw_ I V 
!'tAR~Oti.OC OISTOIInON 

"' ......... ,iI: SlluI,l)o"n f~IO": H "' .. Inpul _ '*'- bf. 
_. ,~" '1,., :aliV j,Oll' 10 '.'1>. 10 
~~ :eel f<WJo . 01 < '«Ill: , 
Co/!trDi·"cnaIInput: VI ,f "'GE ~ ,V IO.~.""" I,.. 
I'I:OA,NCE ~Io!" 
Coo>!tOIltal ...... c:.. .. ~, ..... Mm 0jNn'''' F_," , • .!:!.'!!':'-!-+ . _ "'t. 

~... ~'" 
__ 100 ttl 125 '" 200 10 250 V I"~", h _J. 50 10 6Q 
I1r, _ W 

S"pP"od: p",.",:otd. >OII1IIrII '* .... .,. ",,\II ,ad< ,,_..;: -"'.0110 __ I' 6O,N~ PR(MII'I.,r,(It. _ -.- too ",e ...... 
_ :.:.. M ..... ~ Ir.-u' UlI1I'ecICr. 1m G""'PHIC 
llyn RECORDER ,.,Ih I~J-P2 s-.. :M:,_ PI ... ~ 
M, •. , "'one!. _ ~'I>f";oro p/cl<\>pI.. 

Mochon!cal: Rock _ cob,"'1. OIMtN$ION5 1",.<t>OdI 
110 ,~. 19.5x1281 ~ 1483>-121>327 ",,"J .•• ,~. 19»,5. 
Ii !~<n. ,01:13_324 om). WEIGHt 1l1b16ql_t.30 

1Ho., _' ww-c. 

--



1840-A Output Power Meter 
• ZOH.'o20~H1 

. O.lmWto20W 

• O .... l! .O 32·icll !npu' Impo<!anc. 

• 'rUB ",,. , •• dlnll 

TIl \&40-10 "" .~'ft audio-' <l!Q..enc;y _, "'" ."y 
do ",ed, ' of la.td impedance. Its """",arlI II! • 

incJudie'~..-......-I of, 
• Po_ ""pUt '" osel",,,t0l'5. """,T,toe<S. prumpl,' c 

H",tIIIQ<~ t.amduo::ers.. are """"rlKl"""', IirIeI.. 
• 0..1/"'" ,~e. b~ I'<1,USl.....,' " .1nS "-I" ~ .• 
...... mum p(It09t ,nchQlhon. 
• Freouenc,.relj)OllM dlaraClcftSl,c:lI 01 amol'.", 
""",'''''''''''- and Dlt>er a,",,~heq.....cy d~vices.. 

__ ........ __ .. ""'""""'''0''' __ ','' 01"'--_...... ...., .. ' " 
· ' ....... _.n""' .......... "" ........... , 
1O LOW-FREOUENCY INSTRUMENTATION 

Th,s In~t'u"""" '" ~Gllly ~ """".tappood aU<l>o-fre­
q......ey 'ranslormer w.th. I •• sa RCQt\<I,o'1 Io.>d Its 1M> 
'ront_panel ~w"cl>es conOKI f1ght .cenhc.1 pr;mary wind­
inp ~na s i~ wc;Of'Idary taP!; in ~ar;Q~~ caml>,nat'on~ to 
,,'''''idl'' 101i101 01 48 d,Hefl!'f\t Pf; ..... ,y Im[)OO"ncft 
T~ rna>:imum 1>0""" .alonll QI1 be e" e<Id~ fo' ""Y 

g""" Impedance w,th ~ ..... of I simo~ T_nd .. ""k at 
'~n,,,,''''. ~I&" da'~ lot """til ,re 114"~d y,,1h m" 
,U""*". 

5I'lClflC.'lTIONS 
__ (1.1 rrIW \1:120 W . .a iii 10 20 ~Hl !\elDIIO.a Ill. rna> 
,,: .- .... _ .cod by,., t, ~ '.of Ii Ii", oe~ on ",. 
IlK """ c~. ~ ".., .... 1...., all ........... r ;om 
I~r U<l9 ... I ... W """""nor. 0.6 <110 32~" '" ''''' _, ,*",,..u! on<!.::J. 
,~es SI>aC"" _~.-: .01." ~::!_I 

__ u'"" 
AIIHI1.003<1B. 
50 Illia (, ~Hl. +0, ~ dB, 
JO H, 10 10 ~Hl, +\ dB, 
.n 20 HI .. l. ~ OB ","l< 1 JB ,,~, 
.,,20~lit. ~oBm.-,. "15dB_· 

Impnl."'. ,,«w~ (.II~U._ ........ ,." 
.ILk .... ,(,,,"' .... O~' 
10H,102,5klil,·1. 
2~,Htlo~kH: 1,-1< 1010 '1"" 
111120~I, 'I~."" I "'; .,20_", '!O' ,- •• I.' ' .... 

W .... Iorm £rnor: .... , ••• ,,~ ,_ ' ... "", ... - _ ... 
:z.. -'" _ "*" ... ".*'. 1'1' __ ' .. , ... """' ...... . 
_~o<oI: eo.-t __ ,*"noI O,"'[NS/ONS , .. . 

~. 12o-t4 ... '~LCIh2Ol""'" V.CCl1l II "'~ "" 
.-"1.17 II"" ~_ .... _~ h'J~;" ." , 

• 
, ............ - .... .. ....... " .... ., .............. , 



1952 Universal Filter 
• 4-H. to 6O-kH ..... ing 

• Iow.pau Of higll.pa ... 
b.n6-p"~ 0. I>Iond· ... jIoci. 'l' '''IIM to, ••• , luning 

• hll/h ,n,nUlI';"" "'a_30 dBlo<;:Wo" 

• IIn •• , banery ope •• tlon 

1M 1952 Un,,,.,,,," F,I, ... W (Ie"Otm a:. a )" pa5" 
-po "'nd-p<' )K b.n<j·,e,e<:t ,,,, ... as II>It turn 0' 

.. 1'1- , •• "t~h, It '"'"' ,,01 low-paSS and nigh-pas$, 
'·ltfjrs '''''' .... be em~' ;c"lIrc1y .. n~. Of '"~ p¥ 

"Iel. t3 pn, • .cIe the MSSOI1/J11!11'\' 01 """', .... d\>l'ao tp,i\hCl. 
TIM c"'-QII IreqlRnC'''' of .N , .... ,' I,;, .. " un be ccni'o'ltd 
\ndIpIndenl1, or pnged '.'"'" tn 0<0'0008 cons!;t<1! .~­
':~nl.,,, bandwidth lilt b¥1d-p.n~ Of bat>d-fe~1 iu''''''a. 

Th" j"ler 1$ 0' .,1"" In n""'1Iignal.ggndi'K:>nina arpl~ 
C,,"O\"15 f •• e:<ampl., II cal' bl \.!Sed 10 control sylotem 
bandwidth 1o. ,/!duc,,,,,, 01 e>!fanecus "'i"o11S 0< 'O' .... h.· 
ate tile ~ltecl ol l,m.le<! bomd""d,h OPOO siillilll "',ell.s;· 
11",1,. _nd ClJla·'r-.nrgion lICeu'acy. As a higt>.peu 
"Ie •• , <;.On ,~ ~.II"'-',"'ed """_'$. as • 
low- pas$ I" ter cor'.r<>l h." "~ l'IOise. Of as a "O:dl 
loiter eljm4n.>'e §inlllo·/'-.uency t.on\IIOrI<'flts. TIM 1~2 
can ,1Io.ct as part 01. ~rum _lyle< or dl$lOtlion 
m .f~,'" tl>' "~'Jam._ .... _Of. prod!,o:e :on­
ffC .cI batlds of ,. ,iseei test ",...1$. 

,,·.· __ ......... 1_ 

SP(CtFICATIONS 

freQ"'tIC)' II.",,", CUT.on" rR[QUE~IE~ "",USlaI'Ie 4 Hz 10 
60 Sf" '~Iout '~"II"'- PA:.s8ANO LIMITS, l"" I~ 
,...,<>0''''''' 10 <Ie I~PC>'O' 0.7 101, .... 11>.., Inpu1 """" .... , ;" ~ 
Po,', ,,.., a.ro Ro,.o-. HI,.. 1, ___ ..... 
I."... ·0-2 dB 10 JOO kHz In 101..,.. P __ IUn<f IlellC' 
"""'" CO<!TIIDlS· lIlI I_y«ll ~.b ... t""'" ott ........ 
~21. 01 <u,'" h"",*,<y!at lode pco.tItaI. 

f'",~",; FILTER CHAAIoC1EII'SIIC$ f.llOn ..... lQurlP'Klr"" 
I .... _I Cno><>, ...... Il>P'CU,nyll .... 10 ""'III ""t!;n",- I.· 

........... n. _ ~_ """Ie " +0.1 a8 ,"D2 d8 
""',' nomk .... aUa ..... ,'."'" I .... ' .. ,trrol .... G\II 0>1 )'e<I"""y 
.. 1 ~e, .M,.' "'I.'"u"'",,, Mo I. 30 dO PO' octavo. MI''''''' 
low ~ll",·,,. Of ~I".,."''' ,,,- ...... 1«> l,oqu<""II'. _ "ppt", •. 
ble. 11.''''' 30 d8 IUNI!<G M()(l(So S",.lc~ _to<led, ~ 
P .... H"" P;,u. Bond Pas. '""" 811'd Rejet;1 (l,I,I<GED 
fU",'NG. I"" I"", I,...-enc)' con:""" 0.-. t.. P"'ae<I ... &.nd p"",_s...I Re",,1 _ '" I"" ",,'" 01_10""" CUI 
"" ,._," .- <o".'"n! .. _I""" •• od,u"" 
II""", -,",p.~ ""',,_ ,., po"" I 10"", I~'''''' ~ .... ,-"' .,"_1 ,"" _ I. _ I,---=y _, • .,., ~ 
• ,,01 u~pti" to """~. ,0\11411''' __ •• 1.5"' ..... N'N 
,MulA S.t;OW'DTH 26"" '_ Y, _I ,n s...t P .... 
_. NUll IUN'NG I •. 8.>nd 1101-<1 _. "'Ionll"" Ire· 
...-:, """ltoto I", • n."c.>I ,al,o ,,1 uppe, to _, cul·of! 
l,equeI><Y l;ndQ!etI .... d."..) I'''' • null """0<1 .. ,>1 •• 

I~ 01 ..,I,e. ~,.', ......... ' ""I \~ *' lit _,""" 5 IUIo 
5D~". 
InplIlo GAIN, 0 '" ~ <16, ......" .. I. ,.... ,MP(OAI<CE 
1"'-' ~L COUPl.",tl ~ '" de. ""ch __ , l ..... ' cu, 011 
t",q""""Y,l dB _"a< It IXIUplJrc ,s 0Ib0uI 0.7 H. "" lC 
M., .1 Int>J1 I,m.,~ _J~,d'" tQ 300 ~H', I ..... , ''''''''''II 
~, ol """,IOIICI;nll "', .. ·.,~,,,.I I~," _ • • ,,,mal ~'~\lnli ,_ 

M .. Input VaIIap: SINE W~Vf.· 3 V rmo 'S 5 V "".PI<:: emlpt .. ' ,,,"'" .lte"""",,, ., 20 ~B. 30 V '-' OC COUPLEO 
'42 V pi< J,C. COUPl.£o. ~ .. ~ .. ..., 01., W"I_' 
""'"' II1II ~ '42 V '''' _,food perl"""""", de _ • 
·100 V _"PI< "IOOV .. 10"''''''- CIImIp 

j' 
I, 

i· 1 
t 

------," ... _."' .......... 
OWIput; IMP£DANC[ (,QO" lOAD......,!eNId can lit con· 
"'" "a ""!\WI ''''''.1'''1 II"..~, CIQU~T"'" 01 OUlt>J1 cl'tIJ,l, 
TEMPERATURE COEHICI[NT 01 DUIPUI 011 ... ,.011.>10 Be 
I_OMd-4mV"C 
Noow: ~ 100 .V .. III .ftfC' .... _,dill of 50 kHz 
Dioto<IIon: M.o> .... ..- aoa"'I_, ",,~ .n tom-,> In 
Iho p.. .. _, f", .' __ , •• IMo"'" O.l!i",/or __ 

.",1 ~ up 10J V""" ,,~ .. "1>10 50 kHl _100...., Re<.""sr __ .. (1 __ ""'1 _ t 56Q. 

"""-,lIon.,,o..p.. R., ,.,lboI\Itrl,GouId9£,VI2258 
*,,.. -, '" ........ "'" 
_" 100 10 125 '" 200 10 250 V ,,,,,Ich oeloc.lr<Il. !iO to 
&'l fV. '.5 W Or 102 V ......... 2D ...... ""'" recf>o'pobio 

.... ,~."'" ban ..... ,,,,,\ WP!>'IfIII" III><IuI 10h_. 
t ..... Co<onecl,OM '''' •• I ... ...r 1)d1''''Y 
Mf(h.noco~ 6ench '" ' ..... k _II. O<MENSIONS ',."/,,d) 
a.n.., .. 19.3.87<148 '" 1~8]<98>.376 mm" t.,~, 1903.5>: 
136J ,no '48l>:89>.341o """" <..,..... 4 25>:3.1!;<8 In. 11080: 
95>203 """I WEICH 1 21 II> (10 I<&! ne!. l!i II> 112 IIIl 

--. __ --..,--.--~~ 
~_,_ a.....,. " _'d/ 
, __ .. " ... Cbo, ... 

)1>, .. 

lJO '" " 

o .. 

LOW·FREQUVtey INSTflUMEHTATI('IN 



• 
,~ 

• -
1346 Audio-Frequency Microvolter* 

· ""_"'ned 6e -,tee 
, ,,11'01011 

• c.,ib .... d Ict ,nonuIIO"O 100 kHr 
0.1 I' VIo 1011 

• u .. wllh any •• ...torm 

The GR 1346 AudIO-F'I!'qUt,."C1 "he,,,,",,"'" Is • "'"" 
lel'l,d, c.o.,b, .. ,ed .11""",,'01 \hat ean be UMd lIS 8 sell 
o;onla,nGC! ''''''·I~Y(!I de lOU.ee and. in conjunction .... ,h 
an apPfOPI"'C osc,IIaIO'. as a """,ee Qr jrom 0 I .V Ie 
10 II oI."y ac wWelDml ... _111 a spectnJ<n UII to 100 U1l 
~ ;"",1/1 10 the 1346 CoIn be I de VOI\.JIO "om the 

'Mln" .... "f! ,mernal battery err from an e>.1~mal de 01 
ac sc;l.Irc. ...... input au_OI', o;alled the ~I eon!,"'. 
Plcwidlls conl>nuous control of 1M voIUge, ... tnc!! Is ~ 
plied 10 • 2tkIB.per·SI-ejl OUtPut Ilte,"l1'1W ,. 1<>'~1 of 
14O<1B .Uenu.olilln is 1II000Ided by ,he two cont,ols The 
met~r. '" Kooe,ahon. is ._. teSPOt'dinl. c.1Ibr.,ec:I 
.. rmlVO!IS _In d8rn 

An on-oll , ... Ietl ,educes !he output to lero w,thout 
dt.tutblnc other controls Of 1hort;nR u.. outpUt, the 
so..Ce 11njleCIr1C1 ,_,"5 600 n Th<1 II c:on.en>efll. 

S p,[CIF1CATIOHS 

'011 .. "" 

-. 
'n'~' ~" -DlW>t'bO<I ~ ' .... '1 <1)0110 In 1 V .. -. '005" ~ 10. 
V-E _, •. l'O __ "01.' ...... ""'''li-
0utjMIt ,,,,pod .... ., tiOO u ~O 5 .. 
Sopplled; aw • .." '-"11,nl n.",""", witn • ..,,, ."...,. 
Anil ... : GR IlO'J"" 1310 o.::ll~l"..., \396 1 .... 9101n! 
_ator. IlBl. 1lB2 . ...a llB) "_ ..... o.n.r.,ors 
__ tic" • • _fed lor 10'1 .. ' ......... "' __ . 
E2V l1l-I< ~ (-...to 228. II(:.&. 'ISm .• a ....... 
PMB- AIIII'fI'~. 13 """'--. a. 'd .... e,'" 1<0 >edt. 
316 hOur'! 1'1 Z' ldoy '" I "Ie _ 
• c," •• _~ ... _,".-...... _ ... uS>, 

" LOW .FR~QUENCY INSTRUMENTATION 

~Hy ,11 -v "' .. levels. _e 1II • ...,ina: """'I be 
INIinta.ned. The ntO-¥OI1 o;on.loIiQro it; LJSoeIuJ In InC'. 
...... \.111 o;Ic-pin me/lSlKerne<l1$ 8fId in localmll noise 
1OU'c.H "net grgund lOOPS In e"I~1 1ow·1r>1!1 meiI'Uf~­
menl S 

Tho 1346 i$ enl""'Y ,,"" I.om Ihe PO'WI!' I,,,,, and ~ 
"'" be IV""""""" I1M1 MiCrovoU .. • IS Il\erekIfe pel 
mitred 10 '1IoM" In • 1m setuP. 10 you ear> Idd r~ 
urtbtlled output 10 enoIhe< "gn;lI. r,one-paroel let ..... 
~r5.re lOfd..plalllCl~ bind,,,, POII$ I", low Ihe.~r 
~, 

_"' Q~"_''' ''''_''_l_ 

,,------'-----­__ a_."" __ .. __ ..... _· __ .,.-------
<I0Vd< 

U,V'OlOv" 

.. _~ c.o.-t",le-bench.- Dlt.I( .. srONS , ... '" 
dl a...",," a~.~.41"_"" .. [2160.137>189 mml, ,..::~, 19. 
~2207 5& .... !"83<113.192 mml WEIGHT, 8en<n_ ~ 111 
[2_1 1<&1 ...... 7 '" (3 2 ql 0/1;~ • .,., • ..::~. , II> 13 7 1<31 no', 
La I~ (~6 k&1 ohil>l>'n~ -, .. &_.-.,,_. .. .. ,"-R.._ 
....... - ....... 

--. -
""' .... _"""', ... 



Sound-and-Vibration Measuring Accessories 
Microphones 

E~ t-Condb IS 

'"''_''a,''' 191Z-9600dHQIbta In ,lot ~_1*1 01 ttH, -.,.,,,,,, 
c.<.""" (A<om •• ",.c'""""," ~ _'0< _;, 'vped-

_'. ".b,I,tv 1M ,~".bi"ty T~" ..... ""podance ¥1<1 >l.tl/t 
..... ,~I cont,;bu'. 10 thelt coed ~'1 ............ .....set ad'Y .... ...,,,,,,,,,,,,",,,0>1 <Md""",. 
~ A~ c_ mic,,,,*,,,,,", Ie.onJle .... " ... '" 

~'K'>-!'~ ....- II'ICI .... "" ... ,. , ... Cll'R"'t ~ 
1~_.tut., "01<.'''", r....,. .... t •• ".!!>,. "' .... """ 
80< ....... II'IM'"'''''' ""taRo " ,.,.,,,,,..:1 ,0<.- .r". 
,*"",",. Itooy.e _ 0",", ... m;,;roP'lone' Pl'NmI",t..,. "' .. 

r ... mfOfm.!""' .... '- 1<1 ..,~\. ",.nOl'hont 'I"""" 10 
... ..., rour .pec,r" ~ •. ret., 10 G ..... to ................ Sro" 
t.", hlKloon. at 1110 "'" of til;. MU,on, 

1961 1-1nch Electret-Condenser Microphones 

....... , -
'-, 

....... _.., 100 '10 pf ., ,s'c ana I 1oIU. *",*IO!"'. a 
.. ~_·,·.t -Olpf!'C.tlld<, 
EII ........... n" -20!D .55-C _ 9O"li. RM _.""11. 1-_ 
,""".>St". In ... _''''''''*'' oj 55'C"", 9O"li. RH ~ 
'~I ",bl,' """"""Y "" .... ' 
V,r...!1On .... ..u..ty Il <II ... ".,_, S",- "om .Iptf 

,<I - "!Q' "''',""",,'''' ZO l1'l<I 100 Iil 
MKh_t TER'-I 'j~.LS 0:....01, .,1' 0.90,·60 _. 

, "_'-'~60 , .... _1* .. , [)I"'E"SIO"5-·~9.J6. 
H •• IO.\~ O_DOI ...... 'IlII~]~'GOO1 ... ,_ 

'2)n 'OW5.2f;' ""OWl> ... n) w,,,,"T, 
." .." 1 III 0.5." '" ~ ilII-

r , :ffi\1 -. I' . . 
* 

_ ... , 
, .. ,.-.. .c ........... ro 

, .. " .. ~ ,....,.....: .. " .... _<._---- -. , .... 
SOUND-AND-VIBRATION MEASUREMENT ACCESSORIES 



1962 """-Inch Electret-Condenser Microphones 

:!::::;;;J;,~ ,rJ ~ 2'5'C _ I kHz; "'" .. .01\, •• >DIIIi, 
e ,,' : 1<Kr. 

En ....... .......t: 20 '0 • 5.5 'C _ ~ RH _"'",, t ,_ 
e • ..-.'. ,n ." tn."""""",' I -~~·C ~nd ~ RH "­
""~,,i~ '" -""",' ''''y cl1..-ce v. ..... _ 5< ........ ,,. SlOB. _ •• SPl If 11"..""" 
110< ... 10 ·'P' .. III;.··.IZO .... 100Hz 
_~ .... ~ ][P""NAI C .. ".. 0,.:;...::,' 
e''''"N,Q''SO'J,lY) ~ '", . O.815·Ooc.,~ 
11270 D.OIZ7 . Z0.; '0.02 -, WDGH I 'l~<lI1I411 
"'" I ·'10,5~. ry 

-

" • _ ........... - to -.. • .,,,.,,,",, ......... -" .... -"-
,_ ........ o,"",.;;;_C .... •• .' '.' -'"". 

1963 14 -inch Electret-Condenser Microphone 

-< ~, 

1·inch Ceramic Microphones 

• 

~ __ " , .. 1'-' _..... "'""'01>' ........ 
~I! ... "'_ ,,," (I.!!""""" ..... o.s.:,ibo<! be .... AI _'*- u.-
I"" .. ,. "'ia"" ..... U<1"d~ 

i: -- .. -.. ~---:, -,-.----.~ 
i... -;:.:;"_ r.d-.... 4-

'_ ........ e ., _ 
I ... ",",~_,~,- . ...... ._-

1 ... Isc;o.P5 '" ~ ' ...... "_I''''~", _ Tlul 
P""" .nto. T~""" Th'ft '",n" ,, 01 ""0'0_ .. ","n","Of It 
"",to', "....."" ...... I S6() P13 ,,,'" 1 S(,(l·PHY C.4." ..-.I 
be """"'TO<! on." 1>Od;~ ~"" ':<IS ....... q ~I'o .. _ 
.. ,II bo ,_ " ..... t ... Imtt_. _ . PI_' ...... It -T"- lM>O·9510 ~ ... In Oft JId.,.. .. "'-' poMI'l<Ilt 10 
be """,,,,otI d" ... ,.y "" I"" --;0 N7 .. 19729600 Pte 
""I" '~ n.. I 'loW P6 m'o~ (_ "'""'~,.., ,.., • no. "'. t_ 
.,.,., 1'\111 ... _ .... 1~""''''..w..I '" C'""""",,, -_'''' 
11 " "',.,.,..." -" .... It! ".-.",~_ ... ""- • IfW" 1'1&-1 _ 
1934 .. pgt;1'QI'L r. ~ ~ It .... Iho ... "..-t -
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r,O'I ..... ." Cu"'~ ...... , ly;>'eaI ''''l'O'IIe " __ 
m,"~ .-'" -... rKp<lnOO t"''''' ... 1>Iihfd .. il~ _to ,"if,,," 

"'" ,,. s. ..... 1'0 It •. 'Ill ""'"'Ophone" r""",..., till 'I dB '*""', II> 5 H •. T ..... COft$IMlt 04 "'e ..... ~ ... "HI! • 
1'~008s. 

-.,~.'tJ' 1_ NOI.o'N,o,L- -40 lIB r. I V, HI .... 1-60 et8 
... I VI':"": ,,"''!'':''UM 41 <III '. I VIN""" I 62 III r. 
1 V;~twl, tIl.IP£RATtmr COEfflClH'/T' (lQl dlIl1: 
KEY SOO,<o.Pf!'SSIJIIE L£V£LS <I'" ",,',"" .... , 1!oO dB 
.. 1&1 .... · 114 d8 IIN/t, m,c~ ...... !.". 
'-""'" ,,,, 1!!o/j(J.9!i05 ..., -'Y.>XI. :In pi 'l~"':tI 
23-0,;: r", ;~. 405,. Z15"4 01 J"YC T("'P!RA 
IUII[ 'XIUfl~[Nr o! Z. I", bo!t1, ~.2 pf. 'C I,,,,,, 0 .<.> !oO Co 
[n.,,,,,, ....... I: rr\olP£IIATUllr 40 to "" "*" ...... HV 
101 .. ,'TY 0 to Loo.. lilt C\IIIr~t.,. 
.. -.~~I: TERM" ;"'!.$. l~ .. m I.~ "'" ....... ""; mla~ 
,,",rroJr, ,,~ two t.,mirul, ~u. t>le w i •. both _",II can 
boo , ... ed .. t" _I 10 lJlooncI P'MENSIONS C,,'''dS-
0" r. I I! _. XI """I ",,"g, 0.936' 002 n 1 ,m" _ SO 
~ml L!oE'P~""'rnIl"'.23Im.159 .,..,..0901", 
'It 1,..' f,(I Pfo ....,mbly. II 7S 1111 'nl 

'4 1,a W!:J~'iT; I!iI'Ap!; , • ~i 

1972 Y.I · lnch Ceramic Microphone 

Prellmplifiers 
1566-P42 Preamplifier 

• Fo • • ,KI •• ,-conden ... . . Ir-cond.n ... . . nd « ' Irnle 
rnler<lpho ..... nd .Ib .. ,ion plc hupa 

a. ,,,, I r-< ~ I '20 dill "0.3 all 11'1 ?";"C .• ' f'," ... ]., B ....... ".",... lrom ,",,( ~, ! 
1~ M-' 

= , 

~, , • r051<.o11 all 
""~ 1S60/'6.01 • , ~, ~ '. C.'! iii'" IPIIift&. 

• "-'"~ 
• -... -. .' , .. ~.0t\ , • .. -.-.-... -

~ ~ "" ", " • • • -

<>ot<t, .. .... 
I_~ ..... _ ..... -
I~ ~ ... ""--'0,", ... __ • "'··_t,, __ ,- .'- ~,,,,, ..... 

.,.113.20"",,). I'o'U 1T G50lf! ..... f 05l1I0,]1I&1 
~ .... 

.. = 

= , , _. -. .,-" . .. - , ''''':;;; .......... --~ ..• 

" ••• • w., - . •• 

'';'' 
. ~' .. i!O ' ''' A ___ , 

0'" <I< _ 

'"--
•• L'--. 

, ,L 
~ 

• 

-_ ..... _ .... 

f 
} 

} 

< 

r= 
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1912·9600 Preampliller / Adaplor 

-
r .... PrurnpIfIio< I ........ ~ I .... IriI" .1 

_ ~ by .~.I"""""" 11'<1 ___ 
ptw:!nH, .... ,1, e"'" _. _ I ... c.o~ .T·, to d>',.., c. " 
wto l00IMt In Ient!~- T", ""'1>,110, <'e<Iu'''''' a 9 10 2~ .011 
<I< _, 0UIIr>l~ '" "",,,,",_I,,,., 10 I'. 1$0·1'62 PtM .. 
""PSI .... ".. 1"1051 arty CR ",OU>I« ",,\,umonl 

In. 1972·'.1600 N, I.,. "'1,," IftpyICOMI'<IO' ;os 1'>0 1500 
1'42 "''''''P' ! ... ,; un, .... I'>t "It .... II _ 1101 pt<N" PO'OI. 
ubon"'~ to< "'w_,_ rnloOlO'Goe, It may tit I", 
fr"", ... __ ',,4 PI U""""'o' ..... 1560 P42 '" 
•• "<';11.,,,", PI .., '''''' __ I>MI' .... ~ os. boo -Gaon: r ~8. '<I -0 25 d8_ at I ~Hl 
fl'tfl......, ~. - I d8. 5 i'tI to 100 U", ~ 1 <18. 3 HI 
I • " kfj, ,.t 0.1 V " ... OUIr~ 010 - _. Cio"w,', ........ 
1" .600-0 ...... «11 

1560-P40 Pr8amplifier 

v .. -
Tho 1* 1'40 I',.."pr,p.. lIa ~,." 1nJ>,o. ~ .... 

...". _''" ', .. """'"" 10 .... I!i6d'Pol2 _ ~e<'_ 
""~ ..... """''" "" pOI.-,,'" ..,11", _ ,_ •• _ 
.... .-, ""II> ""'_ ...... 011'_ .. A I ",,1> ___ io: m;u~ !l!1<oO--'J570t,,,t. " ... ,Moptoo' 
'~' pIup Ift'~ ttoo ,npyl WI<: 01 I". ... .ampl,.,"' "'".,. 
T,.. .. ,tN' 10 ..... tt,. ","''''(11''10, 10" I'll"'" a 3 I" ..... 1 
,",.~ ,onn<!<'Of. 1 10'''' .... , <>f ,,~I<~ '",,1/0 """"" M ' •• 
in 1 .. ,~",.J dt_ 

--
,-_. 

• , .. _,_,.,._ ....... t ... '-. 

-~~ 1_ .... ....... - , _.-= _._­.... _ n.·' ,.. _ ......... _ 
-""-

-.-
"'1'111 I",pfd,ftC<O: ~J r# in po'''''' ",·t" 1 GIl .• .,.._ .. 
' .. ><It .... 
OdIe>uI 1mpt<Ion<r. leA I"'" 20 n r ",oft .. otI'I 6.1 ~f, QuI""" IIA1t'f.lI.iM VOlTAGE AVA'vllilL >10 V pk-pIo._ ,.w' .c 1--.....: ... < 100 \1-11, .,th 'I~V w~ CUR­
I1[NT ..• .-,.;... InA. 1)10;. _, • 15-V .... 1'!'iY 
_ ,l.5.V eQU".lenl ,nl'Ul f'01se w!Iap .• illl )90. ~ 

"" .. .- ':oac,\"",,", C "~I""'" 
Do,""" ..... : 0 1" !Ot~' ~ CItt!o'I"", fo, !,~'" 

.00 \1'1 •. II I V ' .... OU'1lU1 ..... open ~I'~" 'I •• 15 V "'PIOIJ' 
TIN",I",": I~PUT' Co;o.<jOI .... ,\h 0 460 • 60 t~,.ad IOf d ,' .' t 
__ r>/'_ ,',(, 10 n'iO>1 m.cro,..,...,.. i_ bloc\ d~".ml OUT· 
PUT o~:,.tt 1_ AJM m,«o","""", """"""",. _. 

J • • Ic-n • .on _ 1S60-966b .. 961;6. _1 
1'0-. 9 10 25 V 11 """ ~I 9 VI A"';_ "QffI .... 1 GIl 

,~_"0I>'r. SM.""'~"ly,o·N2) 
O4KI'I ... ocaI: D,I,IfNs<ON', O,'~ In.. , •• J .:.I in. ~ O!l« 
I)J ,.-..... W8GHT 3", (8511 ..... 

... _ ... /- tI • .-

.. _,._., 
I... 'M' 

LIP' +- __ ,..... .. .. :eM< no .'" 100_ 
11' __ 1~"" . 

,~ .. ~I"" '_" ••• 

Gil"" 1 I "'je , (2O(Bl'" J.tII.t 15 C_ ~.I:;h "'" 
.. d.' '4. <18 _ :tw>p II ..... II •• 2!t·CI'.... 30' 

."'_'" ,'IPUT. 6 fiF. >!OO "'" IlIDoo __ "" "-'~ D,TI'U' --2I)11·~_""'I'IU.lm II" lOOa_ 
•· .... ",t .. 3.JJ 8110 11'--N_, 2.5.V ~I """I wiT" ..oo-~ _ .oPId 
.,,';~ t .,....:.-:".,. l!lkfj:.u.tI· ... , __ 1<.:. 
0."0"""': <0.25% ",,,mottl< ~i~'""'er> .• t ~IO t.--.an 
...,-t, 1 V pi! pi< opon-<: ,,,u,t OU'W!. I'\, .. I kH. w,th 5 V pI!.1)Io; 
nto 0 1 .r lequ, ....... \ 1\1 200 It co.l c.ob'.L \'10 aI I UU .,jU 
2Vpkpk,clo001J 
" ..... bIe: Cftaml< m.",,:!. ... , "",ahon p.cIa.po, UiI>e<I _ _ _ ---. 1 ...... '911 ......... _ ._ '0 
.. «3_",,,,,0<, .. , ..... 
_ -15 ~ .f5 V de 1'02 mol A,;a,..,.. her> _ 
........ n IS60-P~2 

Nocl>allkot O""[NSION~. 6 ..... '175 """, IontI 1.56 In.. 
, mmJ <III wt'GliT 0_6!1:1 10_] k~ nol J III !l. 1<11 .... 

,........, ........ -,_ ............ " -_ . . ,­,--
aoUNO-ANO·VIBRAnON MEASUREM!NT ACf:El 



Power Supply 

1560_I'UI'OWDISUPPlY ""_" .... ' 1!>6O-NO, ,p~2. 
'" 1912 "bOO Pru"'pl,I 'ef> "''''''' tney ..... a .. In I, ... ,.., 
..... 0" I~.ll do nOI ,,,,,I,,,,,,. """COl of~, ... "', .. In. 1551 
""" ISM $o.,,,-.j-L ... I M_'~," III 1900 IIO"od 1910 ~, .... .. 
AI.., "",Illi ","<" 'u"); ,,,,'~< .'.10 b<" "'''''' aI ~ ..... _ """ .-••.• , ".,~ •• ,,,. ... ".""_"',.'I>O __ ;n I,. )%_ Sou >d­
~M,~ Of I~UnI_fl *_ A,,,,, .. !."",,,,,,,,,, ,,,,,',Ill......,. 'f)I">!'. ~ orr 
0-;.0.11(.( ONLY, W .... ~Q A'<D ()P(IIA TE. oPt:~.{IE 0'<, y_ II{ 
..,OTI «,II '" _-.only ...- _1IId ..,mo,,,~ by .""..­
'''''''I.'''~ '" 1561 or 15(,4 ..... ", ... 1. """ IIMlER1 CHEe .. 
Til<! b.,tt." •• .ore no·'v to""""'" Uy •• '.<Je. .... , "'P or'<l t.t ,,·to 
In. "'" .. Iypo cI hc>kIr.-~ ,- v- 19S1 u",....ul f, ''''' 

...,..... 100 ... IX", ,!GO b ~ V. !5C 1~.;o 11· 
Output, 181021 Vdo: 15 ...... "'"".-....~, Mm.,..proI«II; 
our ' ... _ "",_''''b.Ol'''fd<~ ""f!fRI[S, Two 
........ poob .. /<,-Cd t>.on ....... ",o.l<l~ U~· I"'! ".~ "OJt1 op­
",dl"", at '-'> te"'I"'"IIUfO brh .... " ch"J ~IPKE' 5 rr-V 
.,.,. i~ CIl .... ~(.(.QPElM'[.....,.;~ CHARC[ ... ~ 14 to 16 h 
r.,. <om~I.', d,,,,'-P'I 1 2' ·--",,-1 ,IA h.oU .. ) """'Ii"" Cut'"'' R"" I*> • , ~I.'"" Of e ........ _~, --

I "-", I-.... _ ... 
--, .~, -_., 

' ... -- -
----~"'-,-" ---. .,.--..... . .. 

", -
.... 0..- --"'" 

Accessories for Acoustic Instruments 
Microphone Windscreens 

.... ,to ,,01_ 
"'1 .. 01,1(1"",'<11" 01" J"'lnoily, 

1)', '?' ,11 .. ,,,,,,-,,,~ W Tt.~ .It.>." (, 110.,. 1."O<;tt 
Clot. _ do no! _~ .... e<-"'Iy .', •• ,,. ",',,,Iy or 

". -'1,...·..., III II'- ""em >heN. T"e .. 1 .......... "'~ 
mi.,' cI <.1 _ ICI poI)Y- - , k>om an<) 6I"'~-
... , ~.. t<I .1 lillY b<I~~ I 

Wind-H .... __ 2Od8 ,n _ '-30" 

Me ....... $eftortMty lin., 0 118 toJ .HI. l.5dB III 5 kH,_ 
,l!1101~~Hl; ,.~C<I'" 

W,rI(cre, .,~.~., ',tOIelOt',·inct\..,,~.op/1O<IH. ~'r 
• _ 1 ~t" ~ .",,1 to" lor 1 Inc.~ m",'~ 

Tripod 

lMO·9$90 TRII'OO V ..... I'~ _ oa;ep! •• 'M;.'~ oI..,."p 
..... ,' ~,,}O ,,,'_ "uti Mu'l GR ""'"" ..... 1 .... I<oro and _Icc,,,,,,,, ,j,<>IIo":o-. a 1 In .... ~ 1IC:009H I ... 1560-NO 
ond 1911-9600 P,-"""'<>I ' ''''' • 'Id a ;-,.",. _ ocupI. thO 
I560-P4~"' •• ,,1_ 

-.-

.. ' .. - .. '" ... , .. "~ '-"'-' ,,, , .... '"~, .. ' .... 
' .... -.. mi<_ 
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Extension Cebles 

I'r .. _~ 

l.......no[._~ ... 
l_nK .. _cu..t)~ I_ ..... _~:IO" 
1oIl<,~ .. Colllo l .. _ II" '1 ' ~~ CL 

"'1" ,>"u",,,11 T1P1.u - ,,"", ...... a"<l r.,.,.. 1"-' • 
U. lot 0IIt !'Of' u .... pleJ tho 1560:" 

Patch Cables 

,~ 
.,w.or, 

, ......... ~. 'Of' 11' __ , 
~ !~1 II, 'Of' ; 11 ~ 

... ___ ...... 1041"" .... c_ w;", "" ..:ur. 
IDI .. "'.., .. _ ..... ~ • __ ....... ,>ltt>t ....... _ 
~ _I.' or~ .. ~ ~ .. :an< 
~ 1,.1osIoo.J 

.. , ... , ... _· ..... ~ ..... Coo .. ,-..11, R"" ""_ .... _ ,. ;-.)" 
'_''If', .Oh' __ ..... J" ,_...... .""". , , __ . 9._ 
Adaptors 

Preamplifier AcceSlorlel 

1962:3200 ...... ""' ..... _ 
''''1 (. _,-'" f.,.;·, M,. 

'OW'-:." -~"'... Mh 

.0._ ......... ' ot 
",. 10 ~ .... 

1564)." D<lmmJ Moe.......... _ )5 '" '''PI' 
u...., '0 •• "", •. ,'.-".1"",2 ",.", h. t,~, Cot_ ... , M.:rop'l. 
It <Iolw",,''''' .""",.,.,n) no.se floor ar-K: """" c"""",,w 
• <~ pro .. <10<1 Ie· ,,,,,no ,,, .' ..... <oYro" .,,"u'a,-"II ._ 
."",,1. 8NC """"'na ~I", ",p~i> <l 

'" ...... 
.. ' ......... e .... 

u*n, [,'_ Coo .... n" 
,_"" ... __ 100 ft 

1"-1 .. ,_ 0Il10 . .- ""'. 'Of' e>:!.ncI'''f, tho I'D 
p, ...... f)I <:e< '""" me ,"",_ :.. ("",!of ........ .al 
Hot WoicM' 1.5 .. (0 1 lei 

........ """ CobIK W' - ... '"' ~,,,,,,,, ." *' 
- .. ~ -, ___ Coo .. _~ • 

I __ ~_'_'" ,,-. 

IHe- ..... B.ft .... -Pl"\ ,._ 
, .... _. "" "' .. St;r. "" I'"", 
~,-

,. .. e ..... c.o ... ",,"""'._ 'ft "'.Hq ...... c.-........ __ """" 1 " 
0""".' 
Of'HltO 

1562·,.;01 'h ..... ... ,. ......... _pIG< "cop. !lot 1S62 
$I """-l .. , Co "'~'Of'''' 1,' GR' ,,,' , .. , ~-.I 
:.I"" c '" cropo--_ 

I!IIZ·9603 ,,& ..... M""ophone ...... pb>r ~,I/I(I!~ 
~ 'H~., Ca',t><.,,, j., G" -" .... _~ mI-,,-
,'tfli 
,_-. ...... '"""" .. eo_ ... ",_. 
; ,,; ..... , .................. . _ ..... _., Co,.<..-,,.. 
.................... "'C.O, ....... _'A ...... So< .. ,,"_ '" c.o-.. 

,­,­
,~ .. , 
'_HO' ''''·HO' '_HO, 

\_.15 ........ --r.ta.,..t Cia"" rOO' r"," "'-<1 .. 01 
. 1"<""1'10". «.' ' ...... ,ace 

I'r' ., ...... _ .... ,_ A.......... ' ..... 100 
,_ ......... ....... ,.. 1-

I_~" ........ ..- ....... ' e..... , ........ , 
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Condenser Microphone Systems 

T". lol!oorlna m!<~ ""I> In<t..Go., .~ .. 
If\dgo',' 156(1Nl ~pj,j,", .• '1 1<1"""" __ • to 
""". , ... ~.ltod,.. to .... ","amc> __ to. 1!I6.l So.N 
~~, _. ""'<)Ir'II-_ 1m ., ~ .... .... ,...,. -;~ '''' 
MocJ\o"o<aJ: DrMEN:'Or.S r."h,~, .. 25.1.510 
184<"1m, WI: ,HT 25"'lllk~ "".6 12'k 

-, -,IMty ....... 
.. , Yi"'"", 

COND£IIS[R IUCRO"*OH[ SET. 11.>1 

.1 .. If." 
"IC~ON[ SET. I~ 

1560."35 'k.NCH CONDENSER MICROI'ttONE SET, na. ,_·,nc . .....". ,.SQOt" 
..... ' ... 08 

1560._ ~INCH COHD£NSE:R MICIIOP'HOH( SET, lla1 ' .......... -...-,.-
10", .. ''',M, .... ,,. .. 

- -

"' ..... c .. .. ..- ... 

-----
"'-~~'=''''-:C-='''' " ... 

. "0, ... ,.,. .... I .......... -..IVOO ...... ",~, '" .... " ... ""., ...... 'oK" ~"."'"' _ ......... , __ "' ........ _"" .. 
,0"""" ... >O~, ... "_ .. "'" .,0 .. ",'" .. "" I,...,·...,. 

'. ~ •• "_ •• , .. _I ...... ,'""'" " •• ~,....". " ......... J w,"""" .. ", .. ", 
,,,. ",," __ ... 0 ...... , ___ "'."""",",.., ., ..... , _ "_ ............. _~ 

Guide to Microphone System Selection 

The mOCfOlll\Or'leS, pre.omplll;efs .rod IX>'«'f wpplles 
1,lIed on the p,eced,nG pages tI'\iIy be p..t together to 
make comp"te mlCr(llltlorle s~~t~, or _ ~j tJw ~". 

con:lenser mlCr~ .)S! ..... (or W.>) .... y III! ""...,."" 

Mi<:.~ SooIoc _ f'~1 -.,". , .... j.eq....c. 
,~,:,. 0 owes, _ ,_ ,0 be ..-,'ed Then, 50-­

k'Ct • m"r~un," """ .. "I lul"" 11'_ u'Q""IIfI"\eMr. 
Note tnat lhe ""' .. hoof tOf eocl't ""c.opI'oOr\IO .. ," b. 
'ower ,11M m.""u,"" 5,,,,,,1 IS analyzed ",'Ih lull oct,,~ 
,,' """<Me' b,,,Id .. ,dth Meli, 

P,eamp"';'" SoltctJon Til''''' Ple.am:>II'it' ••• ,a oller"" r..., 15<>I).P,12 ,., I",,' lSI. ""'SolI, ie, ",I~ be used .. ,Ill 
,,'I GR ,."Ct","' "Id _, miC~ from 
""'" manul, ','.no 111;11\ OrIYfl ",",y lOng ~Iots "nd 
""00' .le • '" ,'.'''''' -Ilao:;-e 01 I Of 10 (0 Of 20 611) 

II»' :972 ."_'v· · ..... Ipl<t .... ,~ t>M t .... $a ...... 
11\11 r" ' ... , .... I!>60-P42: M*_. IN 1_ dOe'! t't.I. 
hi"" ~l"r'l.t_...,.,_ Coli"'" 'I, .-.d. In.-telo ••. 
co mQI b Aed ""til ." e""~n"". T;rq)/lOll<'S This 

Ut111~-~Ollase-sa'M p,umpl;!." 1~ ,ecammeoded lor dr,v_ 
IMII cllll,., UP 10 100 reet (30 mJIOIIi, 

Till 156().P40 P,umplir;es ~ (jesiBI'Ifd 10' USB ""Ill 
1IIe 156Q.9570 "'''''''''"''''' ( .. ,til ~tOf baM '~). 
II ... 11 wort< _'I ... ,,11 aece""""""e<s _ U_ ,....,troo! 
"'WUo when......, .. ,IIl!1II 156Q..P96 """"'Of. Thi. ~ 
_pl,her jl(OO,des • .oI(ap·pin ~ 01 IoriO (0 Of 

20 d81 Inc! ""'1 be u&ed .. ,Ill cables 01 mocJcmol.Ien&In. 

_. kppr_ All tile p.eamplohe.-s menhonad a_ 
'"qu",: power lo OiNI'.'e them, many OR iOUnd meil5u" 
ina In$trumenlS sUP!l'y 1\ d;,,,,,Uy. (Coni"t, the power 
~1!'ColI")'1S oilhe I560-P42 or 1"" 'POC,I,ur"",. fOf 
In" ope(:,ioe inS!'u~t gI ''''..esl 10 _ ",!1<'ln.-t Ih,~ 

PO"'" " ""'Wlied). II I 1I9'POf"'~ PO\O'<'f I"",,'y .. 'lIQUired, 
use rhe 1560-P62. TI'riU'>CIl,id at",a~ be..sed (e ..... ""til .nw-u"""''' t~ IUpIIIV prea"" ',~,,", powI'tl "--"1ot'C 
ca:,101. ,~ ... t • fe .. 1l,...,CIII lee!) ... t~ be dr"",,. iO$ ,he 
P'Nf' ,'.I,f,er PO ... ~t $UPf)IoeI bu,'! 1<'1;) fI'IQII.I W\$!,_ts 
IIOIve Ilm,ted cu"enl COf)4!""1Y 
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Vibration Pickups and Systems 

• MI..:I IO' : 
hlgh·lr ...... ""~ per/o,m.nc. 
high ..... IHwlty 
11 ...... 1 'ppl1""lion, "'onom~ 

For t/lI , .....-loI~ ,<!·bornew;t,r.I.orl!wilhllle 
!OU/>d.1evII mel ... ,w.b<.I' - up is used In ~ 01 
tI>e miu""""'" 

Exh 0I1t11w .. btaMn pk:~up Iy5lems consls~ 01 ... 
vibrloli"" oic~up. a ~ont 'ol bcoI. and II cor1r>ection .;able. 
TM v.b'~tlon pic~UP 15"" Inerlil.apef8ted, ce,~""c de· 
~"'e. "",,,,h ~l'lIles ... ""!.li' P<OIlDr1ional IQ It,e ac:. 
CI!!era1o<.n 01 II'Ie v,M' ,", bOOr· IIv means of inl ..... I,"g 
r",lwor>4 in I~' ccrt,oI boc. WC>'1lIJte$ JIfOPCrt,onal 10 
..eIOX'lt and "'1dIc~ cat> also be d~'_od to the 
-.rQ·"",eI _. Tile deI..,f(! ,_;, SeleCled by 
mear,,"I,I"ree-·posil'Of'\ , ..... ,'c" on IIIc! eonl,'" be~ Con­
,~,Siorl <1<11. are S"ppl,ed lor Ir¥lS'3IH'1I lhe <locitH!1 ..,. 
<!icalt<lltl 11 IIlI 1OUrllI·:e~ m~leI" Into In, •• I".1t(ln "". 
~eI"S ,1 •. , ·'~1...e1 ·'Iy. ana" ac.ceIt:fill' 

Type 1S6().P118 
lll·s ~)'1t. _ .•• ~ l'l"'=""<oI~I,L1fIII1" p;....w. 

.';' ·;1""-,,I ... tI, I~al used II" I~ 155) .... V.l>o"al.on Meter. 
p,.""".nd probe 1.1l' a'e pre .<ded ,. permanenl·mallf'el 
maml is a l$OlIvailable 

, .. . , 

. '_00 _._ ....... ' __ ..... , __ 

'" ,-" ..... " ... .............. ,., ... 
'''' e _~ ... , .. "" 

Type 1S60·P13 
for me;osu'emoml' .o' h,gher heowencies Ihan ,"­

'1111 .V'tem 3Ib,d. tile ·l>13 combitlill'<l" is ,~ 
-~fd. consrSh ~ 01 the 1560 P53Y.MIion PiQ;up..-cl 

I' 1'>60-02) e,n''''' 8<>0. ,. small 1IQIcI'1II m;apwI IS 
: • ...;...;t. 
T~is .yst~ ...... 1" the TyPtl 1551,(; 018 ~ll!Vel 

M~te, "'Q¥1des 11>11 !talj',""ul'''q '"PM'" and h", "";"" 
OlJOc'~t,,,,,, reQUited by Mll·STD· 140 (SHIPS) I", ~it"'I.on 

. n{ ~I (Tile hold,ng ""', ..... is nol UW<I lOf meu 
" .. "I'at Of( l' 1h.:>15~'d.) 

Type 1560-P14 
• ""_ , JI< ' '1:\ In tIllS 1)"51_ IIa&- """0:<;' 

n ~''''Y 10 Ii",". tho.. S/' '~· t ,.,ly fIld 10!; - t~· '.....-j 
, c" 01 t~e I SE;O.P52 

--,-_ .•.•• ,-
, aOUND-AHD·YI8"ATlON MEASUREMENT ACCESSORIES 



1557-A Vibration Calibrator 
• ulib.a'e •• lb.IHon plc kup .. _te •• 

• ~ •• ," I gJllOGH.: 

• por,"b ... ban." ... pe •• ted 

111! tal ',ra' • prov_ ••. , •.. ,I.-..ercy 1100 I'1ZI 
;e.~1 U Il cr-:. • I~ GR \/,t'4: :1ft p;d< ..... In. 

15!>l V,bral''''' Mele<. oJ "'1 P"'~"'- 1Ot.II ...... is 
300 ,rams or len 'I tan P.o.,de en tile $pel calibrnl,()I'I 
01 .,b,at,Q,,..,.ea,ur'''8 s,.lems ,mmed~lely belore and 
,ller lnll>Oft." __ '~I' and Q(I allO be US.:I I~ 
~ 1ran$dUCI!<S 0< 10 u'ibt., ... "'~ -'8 IransducPtS 
apimla SI~d ,.-ucer_ 

Op!!ral'on 01 Ifle Cill,bfalo, is sImple. A piC~up 01 
h~n mass ,s a!lacl'>ed to the $haker, ~ther irlll'lKe 01 
_ 01 ,"- • __ 5I).er_ d.SkS 0< to one of ''''' disks 
by doubIe·liCtd. pr~e-senu<Ve "pl!. The _ ed­
l<al$ the L~ eonl~ unhl the Pllnel ..... Iet. tal;brated 
In I'ams. ind,c;.)'" II><I!'NIiS at the plc:l<up. The p<c~up 
w,lIll'Ien be aulOt\'l3lici1l1y subjeCted t(ian a:ceil!'f3t,on 01 
110,100 Hz 

The 1551·'" " • smalt. b.IInery~ted un,! COf\1,;"'r>j 
01 II Ira"",SI""zl:'Ii eleclromec:l1.lnocal O$C:,lla!or lind. c~· 
hndriC.Il wl<"... The aeceler.hon output o1lhe tahbfatOf 
aPONn aT Iwil poI1bO'<''''-<I. !JO-"am """" "'"",,',led 
on.,., ;".1"..-.1 oyl<ll\kr mot prOJeCuo n" ..... il\ the ,,<In 01 
tl>e, IStl'l.llTlel"t 

.... __ ..... , ....... _ ',_15"' .... _' .. ' 

$I'I;ClfICATIONS 

~~ 

_ ...... 11"'" ; ,"" ~ I~ I 386 .... 19,11 mil'! 

VolKltyt 06!. <15.6"""/1/' ..... 
DllfIIoatm-" I 
. ,.- :-"0 J~ 

f ..... _, 

" 
GENERAL 

:)g'/8 .,.., 10 1148.... ''''"' 0 <)0111 In 

IIon.n.o::f, RlII· i"'«1"_ WCl6t_ INc'.,., 
~""OIII _ ... IOrt _or; """ 

~_ f Rel~eo_ iii E~ 72' .. 
• • ,.: ''IT 

s...pplt.d;.- "''',' .... , 

"'odIONC>~ ~'''''..., <~,,~ D<ll.u.S'Of!~ ,,,',,d) ..... 
on. ;'.~I)5m111l WI_T:l2O;'IbClr. ... l .. l.2~ 
It! t 4",1 11> ... ,"" 

· ' .......... --...._-""'-' .. _.-

I 
I 

( 

• 

I 

, ...... --~ ..... , .. ,-" . .,----.. -" .or' ow. _ .... CoOI,. _'. --"' ...... ,-'. 

...... _ ... _·v ,-"._ ....... .-

._ .... , 
'M ... _ 

"'.')" ..,.,-
SOUND· ... ND.VI8R ... TION MEASURING "'CCESSORIES I 



11101 ___ .. _ .. _' • ..... ." _ "-'_ 

Audiometry and Psychoac 
0n0I at th~ fa,ce lhat "'eo. Ge"",. ~IO and Gr. 

WI 51"",',", IOS"~'''''' _ t~.r amman ' ...... 0'..,,""1 in 
_I,t .-,:h _ ItIe -..re .... ~ts .... t reia!e toJ 
,I 0Mc- I "'" .... ,_ "",-'-1 .. .-e ..... <'tal of Gr;oson. 
""",",,'S ~r '" :r.. prnCl""t~ 1M are Laed e>t ..... 
'I ... 'Y W h , and b~ ,_a<c""'~ in hoIa,· 
b 8 ,,'1<1 tr.o. t>< h~."" .. 1 nc ... Cr> ,~'c!~ "'fo,matoon 

I"""" G-~ pr ." 'ppe,l'~ .' G,~ ,'~l>KIlef" 
Cat~1DC 100. 

Instruments for Hearing Research 
_Mlmet", ;<'fI$e h' ,'0<', U·-"V. 

G'a··· c s:," po ... tile "~I .... · u ... !sy 
'." ...... , .. ,.. ;tjIO lind ~ . Instllted 
Ih · .. ·".or, ,c. CI : 110',,,,,,,- OW- Ihe world. 
a ~," . , presenl ~'..w.omele.-. CfIMI'11 of a lI,aw,n, 
la,' .• ly cl manu. l/ld automat.c aud,omete~ ranGinG In 
purpose Ire " ... ",I.,." a 10 d;'gnes,. and '<H .... rt-h. The 
1701 RKOfd'"1 /lud~ I""" pap 35) iI designed 
to boo .- '". I .,."In ... ·"leh IIIrpl'll/«lber$ 01 
"oPjeCts ..... , 00 I" '. d ,n """_ IfIIlII ,A ,n ,n. 
,j"'Jr,.HI< - -·' .... 1,01'1 prOIfWIL 

ft.· 1704 _,ometet is • I~I. ',.ed-If. 
Clueney_ pure--I, , ,J)Hdl fNnual a""tomel'" w"11 
r&~~e. acCU'/lCY. nd Ile .. b,'"y .... ,t.ble lor d'altN"!'c 

GRASON.'TAOLER 

~llt;:1t" Til 1702 pr~ :Ie! ,dentQt le.'tu= but 
D;I$ t", <;.0.1> ,Iv >t OII,e Uk/"Y IvlM to. ed­
'-.Qutn:y pres r.ld~.<)11 ...:I ~~ '"II \0 H" ,..,......1 
c:ap.lt .Iots 01 II ,1{)4 The 1701. tile ~I ""1lhh:' 
~Ied ... ,1 01 I' G-~ •• K),o"'''er ,; .. ~ \ II I .... Iltdeed 
'''''~I' 1~""11 'Coo, .;n ~"";o"'."'" olv." .. ,L:, In both 
m.",,~' end automat" ... .siMS. lind wi l"I'. lor Ihe 
m"JI e",cl l ~H c lin lc.;J' .".~ ,,,,,,,,,<:I-. apr"" ~I , ,,,,,. 

01 ,~',",esl II) bGl~ Ch""' ...... s '""'" '_fch~rs IS I .... 
G·~ 1720 Otoadmltlance Mele •. a preo:_ ....., ~-
. n\ 10 'N lie< -" " . inl",,.. .. ,,on -., lhe 

N'. Th " ... ~-: ,'--"""'" ...... ~I .... "'.s 
" , .,1"'" Q! tt' a pre$$Ufe ,\tie _ canal 

'" -'-'~"< 
/II. 01 '~Ier"" Ie 3"~ .",,, ~,'atr:hIR tr. lhe 

G-S 1951 r.oIted RHpo"" S1.I~m. The 3'351 Ii e...-sa· 
I.· pacloa8~ cor' 't'~G 01 • SiRnal •• eriQIer. 'ecorder. 
'" r' ~0Ci101 amphloe', .nd s~II~I""1 1it:,lal conl'ot 

I . ':'1 II> ,mp' n\ • ~ar ,Iy 01 III ;adures ",vol.· 
<toC/iI ~. 

h)'<'''-~\iQ DaItIn .... """ m~"\U'.xI"''''1 spe­
C'" I""pose ,<>st'......,1S 101" Ilea" ... resNrCn ha,e been 
.t:l'tCla~,1!S at G-S .me. ~ loun<Iing Whal bepn ItI$ • 

vnot<! Ime 01 ~i"lle.pu'pOIe de~ tIBl boIen con>'trted 



) 
1 
, 

Into modul¥ IO<rM arK!!'r'il<le cornp.ot ,b!e "..jn GSs mod­
vlar $e','" 1200 <I;I;t~III'OI!'''"''"'"1 system U_s can 
1'Cl"" 1I",",kly iI<l<l NIl', ~'e """fly any special. 
~""paH ,<,'I·.lITlI!m.t'on II,. .ianItI 1I"''''''T,on. contr", 
.,011101' moo',I"';", n.v '!'Quire <>11"" ... '111 I". l'elI!~' 
~lItl l""n "'¥ o;om...,.;l.1lty _~~ \I'''' Mor .. 
_. ,.,.,.... ~""'e ... '--" ..-1, ... "",If*:!, usen c.n 
~'-":I lhel' ~II!!I ~ ... ,ttl ....... afId ~.Ie ,. 
,...", ... _ts 

Research Automation 
In I'" m , I! ' ~ toetarr. .... of It 

Itr« ~ i I' - 1< p'o.,,,,, <'(O"om-
lui mouuUt. ~,---....tt ... ...«. : _"'01 ~! 
101 l"'I1t'~·.'1I """'" 01 ~,~ •• """i rE1oeMdIer's to ..... 
...... r~ _ ,ephear .. in::'"'"'''Ily compte. eJ<peri_~ls_ 
AltMOUIII 1M'1 relay ,y,I<'fn ,<",1m-! to r,ll many I.· 
"" 'C~ ~_S. de.elOptTlent1 Tn t>l't .. ",orai res ... ,c~ ami 
In til, Iolu 11;_ in !llIIler. I .... e r~uired ~OI't'oj u,,~ 
mot\.I""na dev;,n ... ,t~ """" tDWd Ind 1~;bil,ty IIIan 
rOllers pr, .... Gr_':.t.lII' .... S ~ I" t'- ,. 
.. ~,,~ """ been 10 $!velCJl) I~r .. _rate lin" 
I' ". I~ I,,. 4 _ II<' ,ea,.. I,. .. 

, ,t •• "'" trw IIIird on 0;0;; ,..1 .. 
<;<l·,tro 

''''' 1100 !tell, S,ot... rh .... 1)d.1h!d vefWtt'I of """' 
Ofif" '." relay $)'$I~ pr.,.tdn .-'" <:'O§T automat'c con· 
trol 01 ~nd <IIII~ COItt'tTolln I."", rnodet~TI!Iy ~x n· 
l)efunenTS whose evenTS OCcul It fates up to 15 lief 
s.econd The system !!Ilfmits aeneratinll e W'de ranp 
ot ,et~t ")n$h , P'I ~t~""n STImulus and response e-w8nTS 

I;,I/d end ... riab~ .~1t0f" I;>red lind variable Interva ls. 
dtetecrlOn 01 toinc:idence. erc. inD<Ot' fr<lm contact cJos.. 
... es can bit prov~_ to conlrol device wch .. 
kIad d".p.r_s. stode prOjKt:ll'l, IhocI< get\O!f3tcn_ 
.. ,,,,,,lJy .-.yIh,"lI _ apetaloor.s can bI! (tIM!med b\' 
CaN.cl clowre McduIIoI P<cMde bMle: lI<\l&f.mmirC 
funt",_ SUCh :os COllI!·" •. runona. .-.I stepoo .... U 
per""""T po"" ..... ten ar. ~br<SMd by "'- 01 CilII· 
.-...:1,·.", bI!~ I'o"'·~ ~nap srU<l~ . 1'<"....",. con 
bit cnanpd QU'<~'y ~na U "Y by mo,li[ocahon or II1eIe 
canMe!' ''''$ 

Tt" Sohd·S!a!~ 1200 5,st,," Th., system Is omaller. 
"" d N, ,lid m..:h ' ;nTe. Illan the Ll oo Relay System. 
and ,t lI" ,m,\, lulorn.al;( cant.a! cI _ datJ (OIIe::\oQn 
"om (Of'nplelc ",pel.ment' ... , ' h....etT~ ra~es up to 10.000 
pel «<<>rd 8eciIUM tile \200 S)'Item is tast~. ,t an 
....... , """~ ooph.W,,",IPd '*"_. -Irom deTf!Ct lOn 01 
~ t.$t'"1 OIl" , few micr!lMCOl'do to ....., . 
..... ·t~ randQn .."toer _al'OII ."" related 
II'OII"M moddOUl.""'-

...... 1100 ...... .... _".,_--_,_ 110,, _ .. ..... ' ........ ....."..."'" 

Acceuo<'" G'~5O!'I,St;odIM pro.ides an • • tensive 
Sf!hl '" 01 iKCMS<I'," lu. lIs ludiomNr,c and PS)1:ho­
;.<"""I,e In:,t",,,,enl.· ~Iftt' _IIM.erS, E:aIIbfat~ 

N'p/1O<'l<)S. IouOSP<'dke'" t."" roc;",~. phQt\ojI' 3p1\S, 
,II; Y jII<Jllers. etc On """., .... ''''OUCh '\$ ~~" .. :'0fI ""I" 
r-.. ~oo, ~ can 1" ..... KOUSIk $:"" .............. 
at"". JOUtOd-Io!w!I '''"''". dit.l«r • .., 3~JIy:ret1;. "" 
ILIlIII1"" Inslr~rnen! ~Iy 10 tlw ~I'~ mus· 
\1'_1 II< ..-il I Ilf 8CQUS~C .." ... IDff'll$. 

GAASON-STADlER ') 



-
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_ IJOD .... _ .,,, .... __ .. __ .. _"' __ ....... -1_ ... 

AD' 1bIt,_ "I t1'4 1200 Sy,!"," ___ tr"", star> 
darn .hed~,", 01 re;..lo<~1 ;'. , ... bellr<ioral Kj· 
~. 1"""Ch _"lilt' """lri· .. f!erl'lM .... toreed..::i'>of<:e 
prlXe<!u'I'S in IlSra-OUSI>CI. 1<> -...s-potenli,,1 
threshOld ~II in neurophj'SiC!IDIY. til<t tNo 1100 Sro· 
tem, I"" 1200 Sj'Sltm is mOO~la. t>oth Ht pac~;ns and 
I" luncha''- CO<1\rol 11<1,,,"""1.:,, tan be establiShed 
e't~ by Iront panel J&cl<s c. tMro"," • ClUIC~~ In\,,-r-
• ~cgp.>ble c~ru.aI prosr3m"""g boa,,'_ 

The SCAT" S,.tem Tho SCAT .y\tl!'ll' ,. do!1Iign«llo 
1lt'N""1 on- ..... ,1 h.". .... tornaNI .. 01 """t,pIe Indlf. 
""".,.,." Oi "'f'-' .,,, .... SInel\! ",pe".,.,I •. II Is an 
ltell/allI!! N'<:fw~rel wftw.; .. " CCIf1t.... ..'" llaa.<:oIlIIC:· 

'K>!'I ~lem Ih.ll '.Jtd"es a OCC POP·S Rtl6 mit1i.g;m· 
P','N A II~ am"al PI~. The SCA r ha'd ... ~,e .. 
tenets ,he WSOC ~bHl t'cs 01 the compule, by perform­
I • a """'If 0/ t • .......,..." ..... ",. ~I'I'I(I, sloting ..,<1 
"m,"II _a'tIcw>s. Tn. SCAT soil", ... Pf:1'TTnIS IN , .... 
~'''''. l~ _;I,-.(e~ DIIm .... t\dS. III 
:cmprex f.....:tlOrls sudI as 1, ... meast><ement. COIM1j,"i. 
r~ndom-<'l......tJe< a-ahon. mI/&""l.de -..,ison. ano;I 
Oio!.l cO<'e<;r,nn .nC! ""'il"fI'''i. Tho soil .... '. alsO sup. 
~I , ... a II""'Y _ IIIlII pennit. Iloth l"lo""ph"" and 
rncxf,l icat,on 01 1lt1-l"inll e;o:p", lment VlI,,~bl .... 

DIM< G·S PfOIIlM:I' G,,.,..,.,..stadle, IIs.o g f!er1; lin;· 
mal chambe:rs 11IlI! hDu$e ,..".,11 "', ...... ,,*,joI(;.I!. slid! 
as .aIS. ,..".,,, .,.;.~,~,.. and ~ipOn$_ lhia e<lIlipment 
males eas.ty .. ,I" 11'><- 1100. 1200 and SCAT S~~S. 
LKh ~ can bII LiSlId ~IP)I Of c.> boo ..... 
C_ In a _.Ia a-t f<lf """'1,01' from ... tr._ 
104 GRASON.STADLER 

..... .. """tal SI,,,,,-,U. CI atrbon ~""' "d 
~~ .',"1 manopulandl oIW...".-oa", t.- In • ..L:t be"'ll 
...... 1Ii ..... 11II '1II>b. • ~.IIf • ."., • I"M:! ftwo". 
A " .. , .. Iy of inlllfc,-,uoli' $1'...... and ,..., totet..-\ 
Opt.ons i. "v"'~I._ 

, 

, 

1 





Measure : 

18 parameter., Inch,.d,n; ... 
Impedance 
offaet voltage ImI current 
slew fBte 
regulltlon 
re,echon fBtioe 

Mealure 
and Trim 

Il\Odl,e .yst_ 
for lIInUllurn thin-him ...... tOl"l 

IlIIer ,yateml 
for thlck.I,lm reBlltOl"l 

Measure : 

Induclanc .... ,ncluclance unlHolence 
de fBS;Btance 
lrlInaformatlOn rillo 
Clpacaanc:", 

C"'er",r. ,_ ................... 
-_-.oj 

Me .. ure 
and Sort 

cap'CllltIC. 
IQUlValent ........ fBslslllnce 
do",pat"'" factor 
leakl;'" CUrTent 



--. 
Measure: 

logical function -dual-level 
parametriC (eatu 
tIme duration Bnd delay 
voltage and CUlTent 

Measure: 

mutual capacllanc:e and conductance 
unbolance In capacItance end resistance 
conductor reSistance 

Turn to 
for 

Automatic Test 
and Measurement 
Systems 

The'"·, c"", """ ',' "'J 'eJS'.>c In, b",' ;c~ '" .uTo~'"',, 
'OS' ",,~,y, leo ,,)Or n~~ ",,,J,,e n~ 3 ,"I·,,~,~ P'O<Jen 

,,0 :e a' :~" 'd~'e ""'0 'ed"",r~ :ne co,, 10 test "'" "r')d­
J:' ,,'o;e", DO' ')~ n,~ pasT ler i'~"" GR ha, bee~ 
'leve'c,o,rg J'-, ,'"~O"'":< :~,t ",'e'" ,"~,,~, ':-, T1'dl _, 
,~,ocj 10 "ooe ,-, T~" , .. t "~d "'ea'"'e"'~rt ""du~!'\' 
" ,0" _,eN 'c 10" ccrr:>0"·cnl. ce'h'O'" G' (.,cu,,, 
'he-, GR "~'" Si"e", lhal .. ," ()Q ,he ,'JD 

We," ,,"", ,r Td'e to n"'O~e ooe 0' In ... o,,~'s I~Ml,~g 
'JP:,' ~'S c' ,,",,_,~,,:,c TesT <,I'err,' Vo~ "J't .",Ih 1,'li 
,ed" Of ~,pe' e"ce '" ','a''',g e'~ct,,,,·,t "'~",U' ...... ~nT, 
To I~' ','CI, "cr·j tne '''JwINlge ~1 %w 10 '-"'e ih~se 
Sd"',~ -'~JS" , "'~~"', .. Th ~u'o"""',' ,"W"treo', or ,,., 
'e~, '",)oJc 'e, .~" d '0 "'0" o'~,ely "','" The '~~J"' 'up. 
pLo' 0' -"""cO"'P,MIS To de,~lo" "uT<l"-'''',e 'y'Tem, 
""'h 'r,e Doe<1 c~mc,n,'I'O" 0' "",c{l, accu,oc,. Md 'e, 
"d~, ,I, 

!l"! le,nn"ca e,[et'~",:~ " rQ' enough' Vou mllSt 
I.,Ten (,",,,,,,I,,, :-. ,'DO' cu,TOm." roods, Uoat~ bas,c 
""."-, .. ,In t"00-:] """~Ine", I "e'- h~"-j "" ,ms,,,,,,,,,cg' 
n'd""'dcl~"eb tdC"'h '-'PJ~I" oI1a,iDf,r'E Ihese ,{stem, 
10 'Mel yc~' Cu'Tome'~' 'P<"C,k or.;'w~, need$ You 
creale ,",t.rcoponJ,n~ ""eo 4"{) ,e",cc 'ae",t,e, so 1",,1 
)G<" C,,'lumo' "',', helo yOu sell f"l,jle si.te',,, l>e(:auW 
he 'e"'",~, "".1 N below dur.,,~ and all~r '~e ""Ie 

When ',ou ~~ve clone .,1 Ihese th,ng' d'Hl mo'e. IOU 
.,~ ,,~e ot I~~ W()(,~'< lo~~,ng suppl'e" 01 dulC>m<lI'o I~'T 
'iste,IIS, r',,,'" ".,Q I~en ,00 brag aboul ,I 
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Systems 2200 Multi-station Circuit and 
Component Test System !New l 
rite GR S~t~ 2200 II.familyO! II!51 ~nd meao ... "" 

syStems lhat tonlajn many new measu._r concepts. 
.11 .,med at """ Il001 - 1>'"",<1.", GR c..s\,,",~ ""th 
r_-system ~ GR', reI)UtoIhon IS •• ,,11 establIShed 
on the Bre.>!> 01 d'K'tiIr, ..-.1.,. . ..-.1 _,~ (mped;oncel 
mNS<l'emenl Un!,1 1M S~.t"ms 2200. IIIIS ~'l>"rtJs" NIl 
~ ,e~t~ by _.ott ins'ru"'''''I$. In the 2200. 
aI'''- -"'111".....,.,\ teoat>. 1 •• _ ...... 1fd ill. si1\ll1e l1'''''''''''. ur>de< CO!7'I>""" roo l'cI W,t~ ,,.. 2200. ~~ .. 
"' ....... ' ...... 11 C;O" ~ _ ,n.," w til _'ale 'fl'lo!fU· 
""' .. , ... ev~l ..... t,ons arc performo.'<l ta!.lc,. I()f~ eas,ly. 
_ ~ !i"<><"".Illy 

" S)'$.!""" 2200 can ,,~> .• lrurr I 1<1 18 10'!01 stat,_. 
L><:h tP..I Sl~I''', .:an to. dod'c.Jl<'<l ,,,. SI>«.Ir<: "".,St"'" 
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....... , (or class 01 menu,-.ts) ... C be. mu'I.-pUt­
pose st')loon capable or ,II the ~urtme<1ts in the sy~­
tem'. ,_,10<)'. 

AtId GJI: does ,I ')1110< yoJ no ,_ endS. no <1/).,\-
)"l'UJ'W" ad;ouUo',ora. no ;1., • ..:IS 01 bub The $yS!_ 
2'200 "'. Qeltver "'leI""'" all n1.'<:ess.t') ""'d-K.)flll '" _II 
;os t .... P'CS'_ end d""',ee ed.prorl (thoul!/1 boll! ere 
.., e;r..y to prllll'Jolr, tl>iot Y"'" oorn I1.»oe to d<-pend on Gil; 
bf ,_> Tho! ~,>'<'ffl !INto"' .... ~toP«'!'~ . ...-.:I""_ 
'''''' 'h ~ee(IS __ .,~, pf"'-'l!,I, G'l"'" bftn ",,-d ''''' 
~ ~,np b'''' - .. /I can back UP OUr Pfon"~<'$! 

2200 Me~ ... re",."" Tfit. itnd meaSUfl!ment' lhal 
!he" ", ....... 2200 CIon """'0 ":I..:te.. boA .re not led 
I .. I~ 1< .. ,. 



• Digitll 
logIC Fur.cliof, 
Marginal SUPl>I~ Volta8~ 
HIgh-Speed Word Acceplance 
TIme Ime .. al 

• "nolojr 
Voltage. at ar>d (k; 

Cuffent, I>C ami de 
Fr«l<>enc~ 

• PI.-i,e 
Impedance. R. L, and C 

wllh II<:: 
OIac.I20H~to I MHz 

C«Illnwty 
Isotatil)f! 

These capabil,l,es Cdn ba ""panded through use of the 
SYSlem'~ compUte. ~s a processor 10 corwert m\!ll~ure· 
"""'IS 10 otM,. perhaps more meaningful, Qu<ontilies Of 
as a comparalOi to =ke GO/ NO·GO decisions Other 
IUI1Ctions arK! mode!! thai the 2200 can pro"ide "re. 

Prog' am edIting and _ i tfl':atior1 

ErrOl and OIlier messailes on telep.int",. CRT, Of label 
printer 
0i.8 ..... 11<: SUbroutInes Of complele programs 

Sco .. "",. In .. ny mea~ .... emtlnl setup, lhe propl!r con· 
"""lion 01 sources and mNsurlnglnslfUmt!nl5 to Ihe DUT 
Is crucial for accurate r!!Suli. In a compUler·conlrolle<! 
syslem. liDO<! """"""lion~ are eoen more Impertilnt. as 
Ihere II; little ctwlCe for tr",l",nd..,,,OI troubleshooting 
AJo.o. a "~riety 01 .:onr>ecl,ons !~i<!ldocI. Ruarded. Kelvin~ 
is normally cmpl~ 101 "a.ious kirK!s 01 .-neM,,,emenIS 
to "",sure IJCCUr.K~. These connection, ml>l't be I>'<>pc!rly 
""leclM and executed, With d"" consoderalion for 1>"0p." 
groundIng. in in any measurement system_ 

For IUSI 'he5e reasons .• he GR scanners used In Ihe 
System<; 2200 M"~ l>ee\"1 deslgnoo as carelu"Y as the 
","",sum'lt Clrculls. Thirly Iyoes 01 scanner-relay cards 
~re ~ .. ~llable 10 rr",~~ e.actl~ lhe cannecllon$ IMI ~ow 
me.lluremef't 'O!(Julr!"merrh ma~ demand. Single and 
multiple corrt""', wet and dry conl;K:\$ . ~Ig!l iso'otion. 
Ket..ln PrOYI$fQr1$ are ,ncluded in DoIh hardware and 
settwar8 10 prohlbll connecllons t!>at WOUld result In 1n;H,l­
_len! groond 1001)$ 

Tn ! PrOlr. m Selup 01 ~ny me~sufemenl system IS 
'reet"""ll, a hid~n Irao. req\Jiring mUCh more Ilme !Mn 
expected. T~<I ~me can be Inle with cOllIw'er<Or1trolied 
me~.urement S~SlemS. in wIlich t~e potenlial sna'e i. In 
writong the lest program The prOltram"",r m"'t know 
i~!i""'ICly '~e dl!Vice 10 be tes.ed !w,lh i!, Idi"'yn­
Cf.Klesl ami .now rneawrem<!11t U'Chniou<'5 and pitf~"s 
as welt. Si""~ trial and..,,,01 p'ocedu,es ~re 'O!r)' 1;0:511, 
ijl best. I~e pfOgr~m commands used to direct Ihe COM. 
ne<:tIQnS an(l measurementS must be expTiC<!. uflilmbig 
110"'. ~nd dirl!Clly relal""" lo.he lest and t/!'SI condlllons 
beIng CSlablisl>ed 

The GenNal Rae"o leS! IanilWge IS Just l""'t ~ind of 
pf08'amminB 1001 The command ~ASSIGN ". lor axam­
pie, d,recls the conne<:hon of dnver. and """so", IQ the 
DUT, "SET" csrabl,5I1es SOurce 01' dri.", OUIDll!5, "MEAS" 
and "TEST'" command measuremenl or camPl"'on 
againsl a prescribed limit limits a'e soceifToo eaSily a. 
(liM 15 .. 5% S'Ib) or (111 5030 LO :=. 4980)_ 
Olh.". commands. numorical •• Iues and the lIke a.e ac 
~Pted by too program in lor"" (lI!eclly 'et.-l1ed 10 _"",' 
test prOC"""wes and perlormatll:e specifications. 

As Pfogrammer. you can focus ~OU. aUI!I1liDn on Ih~ 
proper lesl lng of a deVICe: I,,,,,, the test proced~re. Ihe 
program fcNlOWS dlfectly from The p""II.am 10110 .... COl 
'ee! and ettie'ent les!1ng 01 The cQff'POfI~nt or circu't 

r---------------- ----
",,",, - - --...... -

-----
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.. ..,.........,.. 
. ,",",'" 
• • 

1792 Logic-Circuit Test System 
• p.og .. mmeble pin conneclion. 

• d .. lllogic leoel. 

• dill lermlnal, 12· lnch SC.Mn 

• p"'ll •• m .... ble pow., ,uPl'lieo 

• I·k eo,e memory 

The Gil. 1792 SyStem ,nchldes. as standard. many 
fe;ltutes I .... t aTe Opt,onal in othel logjc tesf,,", -fea­
lures lhat speed prO@:T3m w'iling. ve,,'~ operatloo. and 
enable the 1792 10 pru-lOfm lT1Q(e tests, la.le" on mo<e 
di!le,.,..t circuits. FOf example, Power supplies p'DlIram· 
mabie Ove, -10% perm,1 marg,oal-coodilion tests, dlllJl­
kCiC-leve1 d.,,,,, IIfJd ",ming Illnmit tullng 01 ooa,dS 
operat,ng w,th mixed loGiC families . M Imp,~ test· 
prtIIfam IanHuaHe fur!her eases the w,ilinll lob and In· 
creases "",,,,,Mily 

The bas ic 1792. In a har>dsome ~nd eonvenient eon-.­
!;Ole, ,nclUlJes a data te'mlnal w,th ! 2-fnch display SCreen. 
Each pin 01 a ei.eU,1 (60 pif'll; or even more) can be e,ther 
d.iven Or scnS«I (or both lor SIlOft-<: i'cu,t tests) 85 r ... 
Qul.ed al each step el a test SI:(luence. The,e is 00 more 
po:rwe1fullOSic leste. available than the GR 1792-

D ... t.1o&i< l.v.'",1S Circu,ts ur.:jer test whiCh include 
m"td IOS'c Itvels ere eas,ty accommodated by the dual· 
1000,e-levet sets ,n the 1792_ One OI IWO high level. can 
be specified ler uc:h ,nejividlllJl pi<1 on the circu't, such 
"" +5 volts for TIL and -+ 12 votts lor HTl; alill lakes I. 
two Simple statements ,n the test program 

Pr"ll"ammable p1n. My pin 01 lhe IJ92 is selected as 
Miler a drover Of H sensor by meanS of program state-
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INew l 
menl!. These programmab le 0,n5also provide s,mpl,he(! 
automatrc InpIJI checking. such ;OS testlnH lar sOOrted 
inputs. 

Sic·screen display II lar~e 12-loch scope displa% H 
full ~ge 01 the !e,;! program at a !ime_ up to 23 tine,; 
01 80 characlers - and all presenle<1 on an easily ,ead 
lormat. An associated keyboa.d lacilitates ,~pid llfOII'am 
preparation and editing directly on the ~ w,th 00 
r.e<!'d to ,esort to the leletype. 

Ma.p nal te.tiflll Device power wWlies can bot vaned 
",10% by the p.oB.am to test the OUI under fTIiIrgiMI 
V", conditions. 

8-~ co.e memory TWIce Ihe computer core memory 
(compared to the 1190) in the OOsic s%tem ptQy,des 
ample rOOm for n83rly any prOGram plus perfl"\ill1eflt stor· 
a8e 01 all Systems programs neces$3ry to write. edit. and 
run the test programs_ You sa.a the ti""', effort. and 
COf\lusion 01 runn ,ng various systems proKrams on and 
oot 01 memory Of 01 manipulating lI<Iy computer controls 
An optional disk memory e.pands prosram st""'ae ca· 
pacity to! mil lion WO(~. 

MocIuho. "".i&n The 1792 adapts to yoor appl ,cation, 
both present and '"ture. QUlle simply, Wlthoutthe cost 01 
,,,111 that ~re nonessenlial to ~ou, immedi~te sitWlion. 



A 1.'!If! v.n~ty of mc"suremetlt mOOules (inslood 01 costly 
,Mtruments) can be _ at tna lime of purchase O£ 

laiC' a. Ine need devetops 
The simpl •• t •• tup .. 1 ,I( You r.eed only iI test prQg'ilm 

ilnd iI socket 8W'Op'iaie to yc>ur de>ice. rot the program. 
)'tlU 8""t),<:e tht d'c"'t and d«ide now II shootd be 
te5ll.'C1. suen a' yoo would 10£ a manuat l<!St procedu'~ 
But. 'nSlead of Wf,IinH Dn ir1Y01ved tesl spe<:ific:atk>n. you 
desc,ibe the necessary leslS in" uniqlJll GR test tanQ""ge 
_ the easiest tilnguage ava,tabfe 10< ilny iOfl,c-c"cui! tesl 
system and so simple you can tearn il In a lew hOUrs. 
Allnough sim~le. the IanBuage stili perm'ts nearty un­
lim,led Ile .. bil,ty in the lest program. includin& user­
"'tll\"" assembly.language SUbrt)l.llines. An example 01 
some 01 the available lests IS 5hown, 

SIMPI.[ TEST LA NGUAGE - Trpic.ol surtemonl. 

., AU, >, ,.,. ...... U.2oIl 

• , .11" If. >2. CC~ " 
qno '11 

·O.,l, •. ~.n'OI 
·o~'e,t.' .. 6" ell 

"~ 

'e",. n • ., 

"",J, t. :>S. 11, 

<1<.16, "', l'Il 

HQU(N(.E ICu' .. '9. 2]] 

DO!>. '00 

,~~""[ In. 'o. ",.)91 

CAJ.. 11.1. I •. " 110 

PO'''' Chon .. 'C :14, 

Garo" 
rv", ~<JIlAC[ R2I 

• 'Us{6 

SDK_ ,,""' ....... "" , .. 0\1t .'" 
_ • .........-. ... ,~ 10&0: _, ""'. 

,-_;eo ,.~I<h ...... ClJI ... "'_ 
..-......... ,,, ... '" _ ... e. A'" __ ..-"" ......... "'fII_ 
.~-
_ ...... ""'" .. ,,. .... CIJ1 ... "'" 
.... ""' '''00 .. ,m _'A 
._.~ .. h~" .... "" 0'" ....... ...... ,.."".- ... ". -. 
"'-..... , ... , ............. "'" .. ,," 
"'"' _ "'_ ...... "" PU' .... ..-..... ''''''''- ....... --""",to ....... _ ............. _ _ 000<0',... ........ ","" __ _ 
' ........... , .... -"'_ ..... -
cno< ... II,., .....,""" "u,,,.,,, ... _ .... , .. ,-.... ""' ...... , .... --"' ......... , ... . 
aw.: ... ''''' oOKJI ... "" ..... "" "'" ."" " ... "' ...... "",,, -.. , .... -. ---Go .......... _"'" .. ".,. "", ... _no!"""" ' .. .....,,' .... 'n ..... 
DO _ ,""_ • ..-M .. _'" 
......... to ... , _.tno_ ....... 'n. 
.... no .. _ "'"' __ 11 ...... ... 
_to« 100 ... ", ........... _ ...... '''''' ..... -
., " .. :,_l'J 
I •• """, _"" .. """' ....... ",.",. " .... or _ ,,0. _~_ ....... ... "' ...... "'~~--"'-. ...,.. ....." ~ _'"" .... """,-.m, .. , ..... , , ... -'."'..., """ -, 1>000,.... _ '" __ "" CRT -""' ... ,, .... _.m "' .. ., II 
~ ... - .. -....... --........ m __ ..... if> .",..."" 0<-

,' ....... Of .... " .... uS( 6' Of! CRT .-"opo<"", ...... t ....... "' ....... ................. """".mu_ ... --Go __ "' ..... "., I ............ 
_or. .. mol 

Aclual teo', Perlormance ,n ~t1C<! pr<M!5The_1tt 
of lIuTomallc 10gie-clfcull lesllng , P,ioI 10 the lntrOdUC:· 
t".n of aut<>mal,c Ie$t ,ng ,n 00' facil,tles. we IISed hard­
Wiled test , .. Iu,es IQt each boa'd to be tested. These 
h.. tu,es 'lIqulfea an .. _ela!lf! 01 Iwo weclos 10 de.,V' and 
labricale .nd. althOUil'r lest I,mes we,e reasonably &horl 
(510 10 m,nules). I~e lack 015,V',licam d,agnosl,c ,nfor· 
mallon ,"",ulted ,n lroubleshD01'n& and repai' llmet or 
20 to 40 m,nutes, 

ConservatIVely. a 1792 r~u,res only .,...,.,.t!!l1lh lhe l.me 
lor preparaloon and II.'!il artcl one--Ihl,d Ihe ti me 10£ trouble. 
SMO\lnHM compared w,th cur manualaw'oactr. 

CUll .A. ","o,e It" CAI~lOC 

S""CIFICAn ON S 
PM,,," Stimuli: PINS· 60 il¥W:l<lnl. ea,,', e-<IliIfIdOld In II""''''' 
or 12 PI"'. Ptogrommlbl<lllS e" .... -. or d" .. ,s lohot1 
""'CU" prole<::'odl lOGIC L£Ytl5· lqw 01 < o. V!ilo:<I arK! 
twc hill ..... exh Of +I 10 +'2 V .o<IJuWl~I •. ~.ghet" _I, 10 
'28 V .... "aJ:I'eM ~ 
1'0_, $uppl;H' +5 V, fJ5 V, and J5 V,.II at1 be ",0-

Kr""omed lor norn,~a1, '10'0. ot 10%. full, p'lIII,ammaJ:Ile 
ouppl,,,. also .... ail.ble! 
Diopler: SCOPE 12·", "",n 24 !!O-chatatlO, 1,_: a •• pIa" 
alpn.·""""', ic e'fOt mo""'E"S, _".",meet diagnOSli<: inlor· 
mal"", and 0PIIlator In,u"",Ofl$. InC! ~I "'''II'''''' dutlns 
I)fOP'l,alo(>!) "'''*'''''' (an be "'~p1Ired .• "Moo. an<! _ via 
""'pO d,. .... , .net _ .. I"" ke7"""'d T£LEn'P(, "'into 0111 
",fOI' ~ one! !1!S1 111011'''''' I''',ng'''''' QII!II:I\es _ 
ti>\><! INQrc,o,rOR lAMPS' O .. p/<oy tesl 'HUils. 
Con1rol: By'." """,am wr'I'"~ onr:. for type 01 d!:v,~ ~""", 
lest PI'''i'''''' ~ pr~pOrr"" fly u,", of d''llI<t~ <C<Ipft InC! ass­
elaled i<e1""",d """ .iltle. lMded (j.,e::lly inlO ""n,,,.lIer ... 
purrc~ ..., Mot«! "" ""pe, tape __ ,nlo """'pule, 
at 300 Cha,ac;rer.I. fly h'gh·speed tape Iud ... Tests at1 
""XI be controlled ~~ p;onel _Ie .... , d.splay I<oyboard. and 
!<!IeIYIle ..... )<board 10 .1I0w C~If" irllI,"",li Of t .... oQn,loIiQn$ 
and 10 pe''''.I d,avrost1c ..,I)"S, .. 

"'''lI'.''': W"tten In ~,~ '" l....,-n GR ",.,""1'" tnl loI<\5~o 
..rid ,lor"" Ott POpO' \apII Of. w"h optional d,,,, '" •• p.>nded 
oore m'''T1O'~, "oteel in!NtT1Oty A p&.-_t e.l!<\Jh .... pro­
I,am perm," operalor 10 I)f"""'" !<!,I JlfOi,ams on dl'plilj' 
..., mtt<acl ..... ly te'I!IrI de.,<;e ~n ""loPfOll,.mtmlng It"".· 
to'or JlfOilmo StorH '""""'" of. """""-£00<1 de>iat _ 
It .. """"""",ie<1t to ",tile OIIIpulS ",to test prOflram . 
[ n.""""",nt: TEMP£)IATUFIE '10' 10 +38 C QPeut,ng. 
HUMIDI1V, 10 to 90'4 RH 
Supplied: rllllie 111_. 2 ."-Iest adaptor •• lele! t~"" P"Pff, 
PO""' ""PII. t'bononll coo, ... t GR. """ .o<ceDUnee tnt at OJO­
tomer', lac.',ly 51 ANDARD SVSTEM Ino:Jw.-. compul., ",Ih 
81n 12·M .. """01 !.2 • ...,yc .. COte "*"""" end _,·1." 
opt,on, ,nt.<1"",..., _,supply UM'. cont,o! ""nel, t."', 
tll,.w"t., w>m ~d. reader, and "'.""'~, d,'pay "''''', .... 
w,th k~]llxWd: and lull~ SlIOW OIl"e.1 'Oll<' rea<Ier STAN 
DAIID SCinWAA[ '''''~ """,al,ns. JlflllVomml"l. _ """".nanee ",","u~ls. _ t/1c to!lor>oins P'owams; ed,tor. 
1"),,sLIt"'. operol,,,. ~)'St."'. '" a "ngle comb,ned tIltetactMl 
.y""",. IIIJIOOfOlI"''''mo''l I' ...... tor. dlag""'t.-. and compU' 
t .. 0"'ll,,.,.t,,, orlIl m."nleoant~ 

o..~ "'em"" 1000""'''ot, A 2315 '_Ie d,oIt ~ 
Peoie. Adapt""": Coru~t 01 a P'ug ," uM ""Th aoc .... to tMI 
S1~m "gnol 1,_, ~mpl~ <p.1U Ptovrtlt!CllOl ~I Ie.' ci,· cu," .. f ,.qu.,ed 
Power. 10110 125 V. 60 00.45 H,; 50 HI lind 220 V Of olhe, 
• ... ""' ...... aolo1tll<l 
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"II Ihe IUlu'n The \790 It. , t""""'te<-~I"!I od 
f""" !,~ ,lid "'KI'IOSi C lesl sySlet1'l lor qiC e_,I$. 
be I~ "''''Ple dew""",. t<mple. _mIlhH. or et>1,re 
,n"", ...... ,h T~. ~t $y$l~ -,eftPls e,.eu.IS .... Ih % 
nput. apd \44 OOIPIIIS (as"y"Nndedl II perfor-m, UP 

to 4000 lesll per second and ruo.idn r.eope d,splayed 
1~l)('wr l llcn, and b"gI1""Sht .esults cl any Of atilClt' 
a t you ' command ,n le,ms cf • lim~ la GO/ NO·GO 
md,t.IIt"" " •• dela,IMj atCOU'lt QI e;l(h IHI In many 
~ l' ur o:nl"e 1~" d~o;t'lm.m! CAn be. !il\l('~ 1790' 

Simple H tup 1M 1I<!X,~",t~ of tile 1190 .tim",,,tH the 
need lar COStLy spec",1 ll)OI,~g. lesl /; .t lJrti, 8r1d docu­
mef1l.1t ..... - ~0... rIHd only" !'eSt Il'C>I.am.r>d .. lOC~fI 
iOPI''''f''''e 1<> t ........ "'e 1<> be tested. FOf tNlIl'Cl,.m, 
you ..... Itlt I .... CIIC''''' and deC"'" ~"'" ,I SIIouId be Inled_ 
m..:~ II .,..,... w<>u'" 'or .. man .... ' tesl ptOCt'Oi;". SUI. 

"eod of ..,.,1 ..... ,,,..,Ivell lesl '<I>O!CoI",,,"on. rou M-
SCI.N Ir~ .... ces"' .... stpps ""''111 a ~ GR lUI .., 
• ' ', ' ,·".,ple)'Ol.l ....... '" t·~.I .... nc"'l 

H"h lpeed Th". ... I)ze. ". SO last tnaI mos.t 1 .. 1 
SCI ' '¥ " ",. be''''ted()n11by'herdle'''wt>0!:~G''''H 

... CU ,·te(! t~ I"" ~~t~rn_ ~"" an be "'" d. 
" "d lOt\"'1I ."d ,~It.c <'111 t, ,to l rov/lIHt'O<lT .,,~ dO'­
leeh .... deViCes 

SPftdr 1r ... bl"'~OOIonI ~ v~, ... I"'ly 01 th .. 1790 
lesl "rll""K~ ,I ,"~ ~ ilre.1t 00.>1 ~f dial,,,,,I., inlormal lC)l1 
I" t>e ,n~luded '" t~ 1~1 p'oK,am, Wh"" ce.tain I~il~"'" 
••• ..-.counle,ed, It>e ~'<:Ii!!a", CArl b.ancM IQ del.,Jed 
d",~" -'" < 'o</1"'es an(! ,-< """y Mlplul SU!!~"tlom or 
'n'TrUl.b",'~ ~ "pll.t-"",""··~rLC rr"'s"'i" on Ir..o 00,,· '" 
scq)Ot ~0... " .. II .P\O.eciale t"" IO&IC prObe I ptoYldP<lJ 8M 
tI>fI prC\n~_ lOt P-1~'naI lesl equ'll'T>e<Il suo:h ~ c_ 
Ie<~. OV'.h. dn(l 1C0ClB, The _ QI t~t"'N """ I"" 
.e "'I <71 :II' .' te.l~ lu tie rx....:ule<I COllI be deI",,,,,ned 
.t lhe <XIO 1<01 parIItI ¥Od leIeI.pew',!er ~.G 

"" "''''1 01 • I "", ..... ", used o!(W'trOlS '$ C<>I'Ot"> .'11, 
O<;aled _r ,.,.drIIc:"...- 1 .. 1. ;rOoJI>e<l fa m .. "m....­
~ .. ,.>l"" '~II!W. 10 f'MI,re no&" pr"dud."" , .. 1M Pustt­

bl<tt<>l!l. W 1<<11 all 1yIo!~ms oreral.~ ll>l"; ".'" tile 
lest 1M"",,<:e. :oo-,t.ru& ,I aller a P'O\I,,,,,1I"l<l , ...... ,It' 
e",,' _lI9. """ ~db'e I~~ _~ to' he" ", eel 
y"~yl ,d- " .... 
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1790 
Logic-Circuit 
Analyzer 

• up to 40001 .. 1:0 ,... _II 

• GO / NO-GO t .. " o. cQmplate ene'y.!e 

• .... lIy.rna .. le'.., 'ut l.IIlIU.g. 

• b<illllt·llght. scope-ell.pl.y.d. end h.,eI<copy 
'KO,ell 

• no refe.e"". modulu .... eI." 

• opllon~I' Inpul chKklnll. m,.gln.ll .. tlng . 
• ddilional ta,.. 0' eo, ..... _If 

• modul •• *,gn lM.mlte .lIdll1l1lnlln", .. ntallon 

fou, b'iCht ~pl~ Ga. r. P~...>e,.rd CorIIJ,h"",,1 Go, 
j.opIay the resu~s 01 the I~l "CorIIJrtoONl Go indo<:.Jles 
I"" deva suo:<:M5lull1 'MCneil lhe end el It>e p'egrnm, 
bul c,(ll alilesIS~. e.ee~llId. IrOt e .... mp'e, perh;lps 
• ~...,.ooard 'IlSt'uctiOfl SI."1Id the seQuence 01 testS in 
Itle m,ddl<! of the pro;;.,m.) 

tknee adaplor~ PloY,de Ihe '~Ierfac, Ie the devke 
und .. r tCSI (the DUT) ~~d are ~a.,ly ,nle'cl1anged by tMe 
, .. :1,on of a s'ngle 1_ , 111~y it .. rt<:~"OId. tOGether WIIn 
<J<:ceuory jacH, Into lhe btOilll cI<!.~ 1011 th;lt can ~ 1.f'l0ld 
for d,aw n~ and .w" ...... lesl equipment The adaplors 
..-.c'U<Ie pms tor w"e-wrar1r""11 10 • IOC""I fOf 1M OUT 
and for Incor_'" ,nil any add,ti~1 control or- """'.10/1"11 
c"c'"'''ya e.<\eI"nal !OllIS t!\at ~y be 'eQu~ed for- tile 
pol" cular de\,-.Cl!_ 

,,"'_. Iocatlld '" it c~r<en>e"1 ._"' ...... 'e. 1$ tile 
1>''''' .o'r "-'S of messaee dl$pIiy Haod-c;opy r«O'ds of 
.,..or " .. ' B' ,.f"(IlI.~ c ~w&o;d$\,_ aoe ,1sO ... 3 I 

..... ..,.,., ~ le'el¥peo.',I" allha [)USII 01, button . 
The h,p·OI>H'I tap.o .eaclef " !J\8d tor 'aoid 1Qad'~1I 

of proe'''ms ,n ~_d.e< _ ot 11>11790. In ""L'l0Qm 
.... m alld,lo(lt04Oi rnernoty, a o,,'P IlW"t>er of PlCi,ams un 
be Slored on • "'I!<t CA!oHtte. ,~tn.,. Ilia" on met,vidual 
Polll'l" ,apeS, iIIId un be aute ItoC<olt~ I~ud on cem, 

Cl ~I~" • • "'" 10 .. """"" 



mAn(! NO cotropIJlet f"" lch man,pulirl.gn it 'equired ill 
e>!/let .:Me; .,1 lOIc!i"l iii dOne by ItMI P\I$h of II butlOl'1 
Of. 'n_si005",.t~ the Add,loanal "_y. DJllcommand 
enteted on 'he te''''y~flter keyboard. 

A teletypewrite< '. eneJosed unde< II prdect,.., cover 
t .... t reduces noOse and ptll'"ides Wd itional WOfkspaoce. 
T~ .. teletypew,iter Siidel OUI lor U$fI ,n program prep­
a.atiOf'. 

_It.,.1 .... fIIOt)" (optiona" ptO'O'ocIft OYer 3C t'mes 
lhe norm.>' nu" ber of tm ""I_ts tNt QtI be wHiten; 
up 10 30.000 _rate ~lat_ts ... 1 pOIi;b~ Ibny 
ptowams ...., be $Iorec1 on II ...... Ie CHwHe. and en­
"'Tte~ I;aro be ,"lerct.'''Red Quiockly 10 thol complete lest 
p'ocedu'es 10lt II'" one 01 ~undred$ of d,rr~ent de,;,: ... 
• te only a t'nge,"p ond. lew oecondS IWilY. 

A ~umu lonlut Vou eIIn prePII'. lesl prOllral11S In 
lhe 1790 tH11I<1111.1i11i" mort . imply Inan you CIrl .. rite 
"","ual ,est pr<ICeOu'". YOU..,I mote lot "fOAJIl error!. 100. 
IlOl only a ~'ip1oon 01 how 10 lest you< dlrvu:e. but • 
Pfocram that w,Il 1K1 U A lew Slbtl!<T'l"1S pto.ide I 
I."" number" of IHIS 

SlMPl( TU"T LANGUAGE _ Typic.ol $tot ....... 1S 

·0'4.',,, ... ,~ 
"" '0.1 "u'"" .. 
DOli "HOI 'Da' 0'17"',., '0" 
"" M''''~ JJ 
r~>M'''' , ... 
,~, '.iIl 

01. ".' •. >0, 

'(QU'~C' II. 1). '" 

0017 .... 

""0. 
",.1)11 

CAl1'~ 

"''''''''<4,'' ..... ",,,,-_. .............. -

Ilor· ..... ~""'_ .... 0."' .... _" ... ", ... 
to w"<~ I,... ...... "~., ... 
001,_ .-- " ,,,,,,,,,," .... .....,' .... ....... ,,'",~ ..... --._,..- .... ," ----" .... ".-t_ .... _ .. _ _ ... __ la __ _ 

...... - .. , .......... -~- .. -
_,_."_~ .... ----____ " ..... "_0<_ ... 
O .. lo .. "... __ .. __ .. " 

.... _---."' .... "'-­.'--"'''--_ .... --_ ........ ----_.-.-.. .. -........... '*.,~ ... __ o--. 
.. "'-­~"',-.------........... _ ..... , .... -,"-...... , ... ""h ... _ ..... ""-.... 
"W <lW<" .... .... _._ ......... · ••• u_ ....... ' .......... _-,-110 _ tr<>o_. _ .. ,_. -- ....... _ .... __ .... _ .. _--" ....... ,_ ... '-_"," __ 10_-
,.,_ .... _ ......... -_ ..... 
_ ............ __ 1'_1" _ II. 
!,,,,..... ",<e-_ ., _ ........... ... 
oM ' ... 'I. ...... 0.".,.. ,_, ........... . 
........ _ ... "'. or ..... ....,. '''''' """ • 
..... ;"1 .... ,,0._. ..... -_ .... -.._-­-,_ .. _- .. _ . 

.......... _ .. _--­,," .... ____ ._oa_ ..... 
""'" .. "", ......... _, --- ..... _ ..... -_ . 
....... __ .. "", '0000> __ ... 
II "'It 

P.,bock In t .... montbl Po", to tile .nst811a!JO<I 01 • 
1190 In OUr h,,:::,ht.eI. "'" used hard·w"ed test t .. l",n !Ot 
t.Kt! board 10 btl ttiled TIlese li .t ~rn 'IQU"eo ¥I_. 
lllie 01 :1 _ 10 -... _ f.,utl _. ,Itl\ouln tesl 
tnnes -.e 'co$OOWlbly _I (S 10 10 min.u .... ). the lael< 
01 SltJrUIocanl d>llgnosbc: onforma!iOn resulted ,n ~ 
ohooting and '8PI" tImes 01 20 10 40 m;nut .... 

ConseovaIMIy.1"- 1190 ftIQ .. "'eo only _I~ the 
t.me lor Pfw.J<al>On lind lest and ono-tl>lrd lhe 1_ for 
I'oubleshoo!,ng lIS t"'''_ed w<lt. OUr '""~ ..... IPI)rOICtl; 
these "liures are bfttd on "'vel'! ~rf 01 upefletlCe _ .. -

)0,," '''''''" 

'-' -- ~ u. ,. 
"'--''-, , .--- D •• ~ •• -,._ .. _.-,- "ij"ji"i; ..... '" lOo. ~, . 

... _. _ ............. .-- ." ....... "" " .. IhI .......... , ... 

... ... "" 1'00 _ ...... ''',. "'""'.", __ .... _, . 

'''''' .. ,,,,,,,,,,_,,, _ ... "' .... ..-
1GD. _ _ .. _ .. ,00_ 

____ • ..,.1110_ 

10. __ pot _ '" 1110_ 

1 ____ "'100 '.._ 

10.000_", __ ,,)0_ 

, .... _-_ ..... -
." .. ,~16",.". ...... -

Cornplu c'rc,,'~ nO p,oblem The 1790 II In use m OUr 
IltCihly ... wetl as ,n doHrll 01 others where It \s bVS)' I"~;!· 
"8. ttoub l6hOOltnli. end ~id , ng I~ the dHiB" of inle­
g"ted cira"ts, lSI afr/l)'l...,d CII"<:IIOI boards COtllll,ninll 
oYe' 300 tC"1 tn tloIlollow,"II cQm~'n. PlOII,amming 
l'IlIe i>K:ludH (.""'..,1 ,n ..... ys;s at ItMI iIe'<<CIt. 

21 ... pul$, 10 ...npull 
Tnis boa.d canbI,,,. In 8-
b.! .ccumu'aIOlt. 8 ,Nd·in 
(l;lteS. an 8-bit memory 
buKer, :1 lour·b,t lulI·bl· 
'lillY adder.;. lind 8 lOfty· 
e<(lht ·bt! yuH ,ego~"fI 
(40 IC'S .nd 76 ol~.r 
cornoor>enU). T,melpenl 

"''" 16 hOUrf lor 11<0-
II'l'mmina. 16 hOUrs lor 
dlyice·ildapter IlIb"ce· 
toon (lo w.rt adaptor and 
~.truct a opeC.!al d,' ... 
cl"ult), and 400 ml lOt 
.11 338 IHI s!atemtnlS 

, 

32 Inputs. 63 DUlpu!5 TM ~r" eonlb.ns 1 BCD-
1<><IeC .. "*' d~ II.Ibe$. 6 I'eTH'OSilion _!'-'>ft. an eo&nl· 

~ .. 

CIRCUIT TEST SYSTEMS 1:. 



poS,t_ sw,td1, 24 dp:It pUShbutt"" $W,ld1eI, and .. dpdt 
togle , witch. T'me spenl WH 8 hours fOf,prOgfamm,nl. 
8 houri tor cIeYoce-adaplor l.btic.tiDn flo will! lIdal!1or 
and 10 construct lpecial cables from adaptor 10 ~ 
blyJ,.nd l minll1" lor ai' 188 1est 5la1_ts. lncIud,"I 
1,,,,, lor QPefllot 10 rese1 CQ(luoI$ "" ... mbly accord,." 
IQ InltfUClions d"played Dn SCQ\)(! 

II Inpula, 11 .... Ipu" 
ThIS bo;wd conll"" d&­
COChIfl .• lob"~ bon.fY . 
coo.mter.1 14..1)il IoII ifl fes­
IsIV w,th /lil,allel OOI1lUt. 
anet 15 feact·,n pIes (27 
~ .nd 5 Qlhet <:OmJ)O­

""nUl, Tl_ &PetIt was 
8 houti IQI' ptQjJr"""ming, 
30 mlnutn 10f device 
Idoplor fabticllrlDn (10 
.... ,. adlplo<l, and 80_ 
IQI' .,, 151 lnl Slat ... 

-" 
- """-'- '" .......... ,',-- .... <~I ............... , ... , - ,.,0 

SKClfICA1 IONS 

o..lee $tIm"'i: I N ~UlS %. Dt, ..... '. TTL 1440 _ 
",'. OUT~IJIS I" -.. ~,~ on """ NAND a"" 
PO,I'f~ ·5,·15,"",,-15~~125"'m .. 
Dbpiol" SCDP( O""'.,. ... I1"0 ....... oc If'''' II. C" 11'" 
~, •• ' ',><1 0-,'" .mll""""''''' __ ""'" 11001'1)<\_ 
.n4 I.u Pl'0II' ...... u," .... I>"CpiOrdlion TEl.(l'Y1'E Prim, 0111 
""or ..... _. _ ' ... I·I"W'VI\ h,M, INDICATOR 
l ...... "", ()",Ia,I"" ,-n,-
s,.M:..aoo _I., ..... II>" 12 ~pUll"" 12 ""lp"l1 LZ!IO ... ,,,'j l1OD .... ~.lpon''''96\nIltO!._I" .... IDul ,goc 
oS t&,IJ, 

con,""': 8y , .. I ",..,am, ... "n ... ....,e I .. 1>'" or <le-Yic. U' ;'" 
_, Pr..,.","" _ .... 01' _ to .. ..., II:ade<I '-"'0 .... 
~ rt 150 ....... /. by" r_ ... " ... .-I' .... 
, .... ," _.......,., __ ",m 01'" "'.,... ..... 011 ~.' 
,.""'n.' ..... _.l'II<l Ullflllljrer AI 330 ""'~""I- T~ ••. 
...... be conlrQlll<! b!' ~ ,,",(0_ and , .... 'jllt""I .. "",. 
_IO~""'" <"-'rIo'" OI'rn"Jj 01_I;0II0I _ ...... 10 Pt<, 
,~-",-".o ~ ... 

[toyI",nmtftl: l£J,lP[AA WRt, >\0 to • 5O'c !' 10 10 '38'C 
.. '"-....a.Ur_n.",o"I. 1'*LM;I1ITY_10IO~AH 
So ~I' , ~ , !.ollie. !>'«W, 2 "" __ ... __ . 
___ , ~ tr ............... ~t GR, _ .. ~ , .. t 
'" CI.'·"""'·' '.;lil1_ STA~DARO S'lSf(M 1 __ c .. .. 
puW" ooj\l1 <10M 12·001 WI><<IJ 01 1.2·~s-<",1o eo, ............. , 
Itn.,I.ce"" __ Plliy ~ML """".- ~~ too~l,pew .. 1e<' 
lint ......... ~d, ,._ . ..., """",,1, d"-P'ar """ ::~...--. 
_~"'JuI'-_ $1"'''~IIOSOflV,'d!£ In<''''''' _."" •. one., ...... _ ............ rn.1UIII. 
anr;t " .. 101""'"11 .. ".,.",,, (d,tor, T, .... '," •. 0_<11."" s-,-. 
l1<l'i. C&,obit ..... '"~I ... S,,'om, ...... IOll'Ol"aI'H" '. T •• no. 
:.tor.Oo_1e __ Ie<' "_..., m.,,-"·~--""" 
__ t -...,. I~) b"wW tell-..... " ....... 

lO,00D1to:s'" ,~ >p<; ~ _ '2"" .. uO' SOOO ... lot 

CoIRcun TEST SnTtM' 

96 .... u...cl 1"-4 ""1jluU; 0Ilt>I,0tI 01 2 rnIIp"ttlIc-to_ 
...tte 1t..spOtls IiouM<I ~ 'PK<I --uy ....... r ... 1 ..... 
df."" ... S!ond.,-t! Phit li""",,itt<! CMo$Olt! .. VNd_ each " O!h 
300 It 01 \aile. 
~ .... "", ~_ {op(ionooIJ_ INPUT (dr .... ), T"" _ 01 
"'Il" _I, an be set 1o""',*"""'11J trJ _ ...... " w.1t 
"*11' ltOm - 30 to ilOV in 100mY IIIL!~ "",,"-cIrcuit cu, 
'enll, 10 to 25 "'" and . ..... tale i. 'yplcally 2 Y/ .,s. OUT­
PUT f ... ..,.I, T"ll _ 01 0t.I '~ ..... " _ .too w. pro. 
..-_ ;'''''po_,tly 1l0III -30 to +30 Y In 100mY aItfI' 
().o,,,",,s an be ,...,.. ............ 10 ttl"",, st\ 01 __ 10 
POWER SUPPLIES (31-"!so ,...,.._ ..... ""'" 20 10 
• 20 Y ., 2 ,. m .. In <l().mV '1fIP5. and ""'" ,""" <I() to <-<to V 
Al l'" fTWlln 8O--mV .1001, 

St. ..... ." - Mopt_ 2!!). tuu: Cons.SIS 01 • fr_ a __ 
piIII eI<'*'-Co<CU;, _ _ -- _ 
C<lfI'.I~.n, pins thai c:crn­
_ , IQ 1790 1n1l'1. and 
""'pUt. 1'inI .. _ 
w.apCGW>eC1ed 10 __ 
.. _ arnnKI_ ... , ......... ,' lot OUT (low oenoan II 
",,\II ~ In 250-"",.-. ",III I~ SIlK"" I", _keto 
t ... other ...... "'" I, ", tr.ou, ".....; l>OtM or. "."abIe w,tn 72 
In"",. _ 12 ""'pU," Of 96 /fI1)UI. and IU OUlpU," W, I~ .. 
lItO! _ ""''''''' ' .. mi .......... a " ".., to 1790 dt~ ond _t. ___ a dr<IOt..s.rrto< _"'1 ..... ,.,.-., 

!!y .. "'""1 ,.,_ 01 deYocn .. then ;, """" I .. soc .... 1s. 
Un ....... 1 ~ ~.,.. 
tono: Simi.., 1<1 IlMIcIatd 
de.·c. liCIapI .. s UOOI'I "*'" IennonIIt cat be 
_........, .... tIoet .... 
""to '" ""!~ by ......,. 
of """pie 01.010..,..," In 
to., 1>"0fItam-

-• • • • • • • 

Po....., : ')7 10 I~ V_ 60 -'- 0 .~ I'll. 1375 W plUi 500 W e.u. 
too- ". , _'''''''''''1 _ ",,,,,.,,,. __ Io,,.l QtlO>l; Qt .... .... ,"···,_t~. __ 
Mo<h_"al: eon..,I."-' D'!>IEtl SlO" S ("rollldl: 74 , 4& 
l4 188O>-112Oo875n>m1, W(ICHT S86lbf2'66kal",,'-
8.24 , 1314 to:al 11>'-"",,,, _ 60 ill en to:all .. Ad,"'_. 
... "l opt"'" - . , ... "-c.o_ ....... w lI.' .. ~, ,,"-t,' .... _._ _.-... --­"'" .. ,' ''''''' ""-' ""'--_ .... -QAO f ." , Coo. " ....... " . ' _ ........... , .. , ... .. _ ...... ... -.. -'-""-' '" -...' "'''"'''".,.." •• ,,,,. c ... "_." 0.:" _.:. ___ ••• d .... 

",-,.- " ' ... ,,"'_._ .. 
It. 110. I'.,Q, n,,_ .... "'" v, ~ .. -._-

>- - - .... - -" ".""" 
" " " .. 
" • '" ,. , 

" " 
, 

• '" ". ---.. n , • .. " " • • " " " ., • ," • 
-.. .-_ .. """­_ .. _ .... __ ............ -

,.-- ... .... ", .. 
.-~ .. ....... ,' 



1793 Logic-Circuit Tester 
The 1793,5 !he '"arter $)'$W"~ 01 The GR 11M 01 

logoC-C"CUI\ tc.t~rs_ With II )'OIl 1Vl'" tile economic, ef 
,a!)jd d'S,lallesl'!li of com~iex l<>iie CIlCUlts althoe Io-.. es\ 
""",11 CO!.I. 

r .... 1793 i$eBily.~ ... ""n ~ arid _011'$ 

d.cta!\, The basic: __ indudft connecl·.", ap&f.lly 
lor <twic:n w'ln up 10 48 onDIl! end 48 C>Ull)IJi P; .... ,",,"0/1. 
b1JnoM CCf1lror wIth tI"K/1I-I,ghl .nnOOCI.t"'~ ro, the op. 
f'al<>t" C...-!et,CI, /I e<>moote', • 1~'el)'PI"W"ler, 8nd 
allllKIJWY 0'0£<_" [<I,lor. lrlnll .. ,tor. and Opet~MI 
s~stem [);e&nosl,e InWUO::t'1nS WId 01".". flOC in 
b.- F'OG''''''''*' I" .id.- lfoublelho:.M, I;".,.,. 

She'.' Wt,c:nl .re .".,labr. . ."".lIy or litter. They 
irw;ludo (lor laSle. Input end 'MPul man allorded by Ih. 
!~rctyQO'''''I~') /I CRT Il'~pla~, 1Ii&h'~ f.a;pe ,.a<Io,. 
and o:au..tt. 1"",,1)(111 .... 'W,..., u"""'II'ammine'_ 
lure W-"61t"; ltoe ptu~, d"'min& 01 K~ldbiII 1lU1p"1 c0n­
d,t,,,,,. thrOU&h m .. """0' leSions 01 a ~oown (IOOd boIn:I 
FOt e-oon "'ore t"'I'~~ c_b,l,ty _ e>ll7' t'me-... .,n8 
optiMa. consi"", the GR 1190 lOllIc.(;I,cuil A~lyle' 

Tul'orief,led 1I~'U.I' The 119lUSftll"le 501..,.. hlgn· 
·e"~'ICSI ~ ,It 1190. Tes! IIIQVI"am!I .,. ,,,,1 
I .... ' II'e __ • r >,.....,...., I~I ~'et. ..... i .. 
c;c ·.,".nre "flIId, .. 'yIOI .... ,IOfll!'l"O>th __ y 
p.ef ••. l\ti)tl, 

-.... 

0.01« adaplOf$ 'If_ SI.IppI,ed In dedicated _ un'''l!I' 
$lI1 ...... ""5. 'nclud,ng. ,I you .. ,sM, oddihonal tQnlrol ()r 

"" ·,·,toIing clrcuJts or •• ,.". ...... to.xIt 
s.",pIe MlUp ... 'lU;C~ CfI.:Inll' ~1 t~1 P'a&r.-n rpd;es 

1'''P'\·,lo<l< ' ~.~""'d<Mee. Nocostlysc-IIItOOl 
,. ''''' I,,' ........... Oo<:u"*"\,,[,,,,, .. reou;,ed. 
HIp lpeed Tnl .ates up 10 4000 tests per sa:ond 

""W'. IMt Ih'<lufl/lpul ,n rTml "'Mdn<:es w.11 be limited 
"'''y by dllYic.1Il .... 'J~glim .. V",," S'>I 1;r.;11Ort"'l and 
.... O~·...,~ I, 1(>' I'~"'& "" .,..,<'<"1'. 
-!<-. ..... 

Ojoetata, COftI,oI II pro-,ded ''I' I con~1 allay ol 
p.,~tC"S .' .··,pOt!1ied b)" b'ifht·hghl in<!":.Lms of 
tllflleal PfOB'''" and 'f/SIJIIS. 

Speed, t,oubla/ooolin, The •• ru\<f. 17901 l7'3l te51 

"--_'. ~,. " IfI(:t...- 01. 8fM1""1 '" d~IIC 
"'C'rr ~lo(III fo, , .... gpe<at;;.f ,..."In .. ,,,,,,, ,epoo-I pr __ 

,.,,·c,n, Of c~· 'n~ I.e A>itot..oo:."n, ot "'~ .... legit probfl 
... IIanda.d IKe> "".y. 01Il''0l''' is IVf1"N ....... ced 
b~ P,O.,$IOt\S I", tOMK!iCln 01 e"err>al test eQuipment 
.,.., II)' j)a(\l!1 ~,Irl)l QI ~I\lIHJr·S!ep Dr "jfil 10 t",lu,e" 
~~ 

P'Ol'I'" IoadIII, NC>I"m.oIly eceallpl,~ \IVoI.IgII1M 
leLety~taPt! ,_r, Ttt" c.n be~ Ut)""~~ (IplIor\a1 
".gh-$pl!i!d I~P<" rN\1c' .... C3~.ene-tape IranspOrt. The 
"'lte. ~ Wpe!lor ,I )0t.I "';sh to star.;t la'l'! number 01 
test proc.ems, PrDII''''"S I,e .... I"""'tally IoaOed cro 
com........:! lram Itt. "",/,ot __ or ~d. ""t'Wlul 
""""'PUla!,"" CIt the<ornput.". c","·:rot 

1",taM .UllOIII An Clpt. ...... 1 CRT et10nls , .. t.lont <fr5. 
play 01 opIf.llClf InstlUCtions II!'Id "'·prOCftS ()( I,oal leSl 
'81«111. Voo will app'ec!.ote ,I parli~ularty In test·prO(tnHn 
ed,\,nl_ In l,oubl_;,,8 ollaulty ci.cuits 

l 

1 Ne. Since ' 
C.wlog U 
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ComputerWrap'· Wire-Wrapping Systems 
• 'I .. d.p ........ compul"r-controlied hardwe,. 

• 110....,0.' Nle .....,Itieallrdftlgnedlo, wi ••••• pplrog 

• ISO _ctlm.. on 1011. conl .... "I. 

• II\o'OVghtr deb"9g..:! soIlW ••• 

Co<nl)Ule'W'ap~ .. if ....... lIllPin. S)'Sletm speed the 
........ lillCfll.e 01 c,.CUiI boan:Is, mother b<».ds . ....:I ,*=k 
~ by ll'ec'U/J' d.'lCIi"lltle tad selection. rout"'c, 
and wr8P1lifll of ClfCII'! WOr;"1 "camMer or Nle cor.. 
trolie<' en",." last. error·lrea term in" location. T .... 
ComllUle,w,ap work st'tlOftS, of which thtI.e ••• Ihr" 
modelS. Ptoo,de the operator .,ttl con~~ klc'.-Ied 
ll,J1\IS ifIdociIlors 8l"1li conl.OI$ pYeed lor min<mal delays 
<M!r IwO )'\!a" alllrOYtlfl perlonmou ... ,th moo'O thin 150 

I Ii PRODUCTION SYSTEMS 

Compute,Wrap mKh'f\I!$ around the W(lfld nwro y(IU 01 
depenOatl~ h/ln:lwd.e. _ ... !ile .or'ware •• nd .npons'lle. 
WOIId· .. "'" sent.:e bM:k-up. 

Th .. ,. "'1fe<ent"",lIpp;n1l !oI4l;on rnOOeIs (tho! 400, 500. 
and 600~) iI'. _'abIe. IIOIl control 0lIl"'" (NIC ' .nd 
dr,..,' compute. tonl.OU. end tM """, eden""" soh 
"'dr. SIJI)I)Ott ~l<alle In the induS'r)I. AII.tali"" modelt. 
.re lden!.",,' eleC'flCo!Ol1y and ., Pf08rllm .I'd func:t ..... , 
,,.. ~('I _ N I C controls. are pllII~b"'. n.. 
raUl! Q!th .. 1IfI,lorm.t, is Itwollfl@umeNICCIon""" 
.1l)I Dllhe tllre<! $IatlQII rnoo:Iels int~,.ct""'88Ib1y. lnal any 
cc.mbinllt,QII aT 51Bt l"" models CIOn be d">(!r1 trom the 
compOter . ..,.;j that an N/C ....ctI,,,,, CIon be ctnYe<tod 
la a 11111 C(lmpUter-ccntrclued S)'Stern in Ihe fOeid 

.~---

___ ''''~CA'''''OC 



UII<;OI'''''O/I ! .. II.ftl COfIImon 10 all II>OddI 

• JOO.II'Id1/ minute OIl8fIItin& ~ 
I" 151!1(j.pai r capabi I ,t )' 

• intermediate rQl,lte poonl Qlpabillty 
• ope.~tor conlroTol __ t cI1eck ("""'0") 
• ~!~I)OS""'" 
• • .,llim'led b;tclu.op 
• lbility tosl<ip ~ 01 t-h",d "'Ih,~ .. ". fISt ,"-"to""y 
• lull.Ob cont.ol. wllh uniQue "QI,It.al ·posit ion" 

IoS~t ""d ~!oSOCiated mot".n ,"hlb~ 
• "II ctont'<>Isand CI,SQIlIyo:~t~1 ~ ~eI 

and.,., the SIal;"" lor "",om.,... e"'toer"CY 
• fullf~t,"I_O!Of mion,m.,... setup .eq"';~" 
• COf'I"IPIeIl program lind cont.oI inte.chonseabiT<ly 

1)0,1 ....... all stat,on moCI~IS 
plua·compatible computer and N I C (Orlt'Qls !Of I,eld 
"",r.,;lin& 

Mockl .. ,,"'__ The Wfl'IPl)ina sat")n models 400 lIIICI 
500 d,ffer from the 600M 'n tNt the Ian ........... the 
work PII""I "'r1i1ri1I1~ "",.lllhe te.mlnallocalor Is moved 
horizonlatly. Tho 400 and ~ I'Iald!hf work piece f .. ed 
while mo.'na the '.rmi ..... local", a'''''' 1"<110 " ' '''. The 
600M .. It>a preferred machine lor Iar&e paneto • The 
_atOf """ .... up n down 11m _'I: this model 
.. 'l!lICCOI!VrlOdat. illinOIS IS lar,'., 36 ~ 28 inches, w,lh 
IOv,..,netl depth, and 4OQ.p(lUnd ..... ,ght. The 500 .equl.es 
IftS lloor spaoce IlIIn the 400 and Ills an IS x 18-ilIch 
.. "",. area and 1·1och 11IneI-det:Ith QlpacJly. The 400 
.. ,II KCIilt II 25 ~ 38-inetl """'" 01 "n1 ~ 

The ~t,on 01 cotnPUlIII· ¥e1"lUS numerical<Ol'1l.oIlS 
not US1 10 answer. Each has its ptace If. ee" .. hUO· 
loOf1 must be maCII, (OmpUllII-<:ontrot ~ better luited 10 
Ia'ae. multl-\ltatlon In5tallal''''''. w'h,,- NIC Is more 11::0-
nomic:.tt fOf "".. 01 IwO-SUttion Instal lations.. 

An In>POItant lind f._tty 0'ft!I'1ooI<ed Jospect 01 
aut_ted ..... ~ Is tne IrTIt:>o:>oUncI O! IOIt-nre 
In tape preparallon..-.ct modifocarion Ii _tillS in operal· 
'na PfOil.atm. Man~ INn·yean 01 _"or1 oravld. OUr 

custotnlllS w.1t1lhe best pr .... m"*'a bIIC~uP 'II r~ WIfe­

wraDII'''' indultly 
Mare compl<'te informahon on I\If! software. ha'CI ... are, 

SIlf\jIC, S<lpport .• nd .. arran!y II n.,~bIe on req\IeU. 

~ . .. .. , -., 
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Total Computer Assist to your N/C 
Sheetmetal Fabrication 
Increase profits and be more 
competitive by pairing N/e wilh this 
new computer-aided system 

Tech_eCompUl,"i CorPOrltion,' OR tompjlny. $Up. 
ploesCGmpuTI!f-produced .. )'!IUI d ..... ,!\£S. n ....... >Cai<en-
1.01 '-- g>SI ,nd ....v-r preclic;t;ons. ..-I tOOl·lila 
control 1 ... 1"'lI\IIlion- These.,.;l "*"I other _oat"" 
Rr\IiceI can 1II~ up to 75'4 In ~ atId 40% in 
!u.n.",O\lt1d lome while doubt,nl n", prOtluct,.,ty 01 you. 
IoI<eelmellll flb,leat,on facilltlOS. SI .. inRs will be ~ in 
PrdOl)'fle and DtoducbOl1 WoRe'. In dfs;1"'. lNr1ul;Kt ... • 
'n&. .nd <:all .ccaunI;nl 

....... 1tOU... I'llOOUCTlY' " 
CU1 1M. DOI,IaLlO 

«,,,._ ._..... N,t ",'~. ___ ... --' -.-- "",..._ ....... --'-

8 PRODOCTION SYSTEMS 

M""e compt'lilfft bHh. SheetIN'UlI!)lrts comprise wen 
I ... rae PO<t.On 01 ~ eledn:lnic $)'Stem thai lhe ~I$ 
oIlheet~1 dintRn. prOlOlyPil '~btle.l""', and prod...:­
loon ""II signiran!I, ellect ,he bod PfOce. funherrno<e. 
If PiI'!S •• 1' rlQI/MIilable when needed, I~ ettec:ls can be 
dllllste,ous, add' .... 10 I~e cost and lime reQuired at INCh 
S'4~ 01 !he c:oru.Kl"llofe KnQw,,,. tIlos, bId~ lradl 
lionIIl, add io tfIOI.IiI\ II\IInhours .nd lime til CO>"I!I .... 

10._ costs iII'Id oJeIiIys .esu'l>tIl !rom sIIfoe1_t., 
probleml, 

Assuming that cOtl1~t>ng cont,ac',," are equally com· 
lIft.ent 1f!C~nically, 1M ed8e In successful bI<ldins CoroH 
"om I~e price quoted. aids fQf eieclloooe: Systoml w,1I con" .. " 1'l0III,1, ,<IeflliQI maleo-ilIl COSI~, The b'B ~.,iables 
... e manllOurS and !he t'_l'1I!Quitod lor "-'&n. prOlot,~ 
l'Oriul ..... and lItOductoon. If conll~fS.,.e k>sI ow,ng 
to proe:e. then ... e must _'YEe 1'- _iabIes and INfn 
how tOCOOlrol them. 

Com~t'I'V1! bids ... ,11 ,esull I,om a system thai In1l<> 
duces SjlI!ed, _ M;IIT'Y, ."J-abol,ry, IItId lnc:re.Hed pradU(:. 
I'voly loJ IIIe de~!manurac1u'" cycle 01 "fO'JI 
product$. Techw" ... )Hers iu<l t.uCl't. $ystem. Vi,I" .1. 
\'OU ... Iile, 

klw-C05l <lesISn. dll,Ui"i, "rid cl\ecklntC 
accurate and Inc. pens,,,,, prOiOlyPOS "" Ih no d .... ' 
predictoons oItul\Ke cost. ea,lyl" the conlracl 11ft 
Ioalll conllol on tile =-ts 01 PPltll'.",! spec"ltooll 
OI>I,me pror:!UCI .... teIese llIal .. 'clilble 10M ...... 

-~ • mon"""lovw-capol3i 'equi,_rs 
l'JII'iIr1tw<1 minimum .. "I C05t ~, manhour ... ,tM 
ma.oimum procu.lChlfiry 
~o&h quality ... ithclvl hi8h<OSI ,nwechon iOod Qual'ly 
corollol 

rile ..:I..",las" of CQ'!"OI>Uter ,Jjd .,..;I N I C tecnni_ 
h,,,",-. e>tendad by fecllW .. ", ID I"" 1Ih6a, ¥oil _ 
b.ake 10 that """'Y "611 In slMel"",I .IIlat.'icat,on~" r. 



,horll!f1ed ,nr,l IIOmfI ,.en ei;m'<lDled. The ~stem II so 
ve'","'" U",!, lor Wmple. $e..,ral dilterenl 1)I"00olype 
p.orl~ can be labncated 110m ,he wme v.eel al produc· 
I' -, eft '''''':y 

Pro~~ Techaoq... Tee_e·l ........ $)'>tem h3S ~ 
pr: 1)I";>(.locai ~! tlOt ~ .. R.adio P""t '}'I BoIIIIro. 
I,\:KI ~OJSem CombiNn& '1'0& ~ and IICC .... .:1 01 
I' """Ie ..... ,th the _to ,tv 01 NiC eQ";pment. tM 

method lIaS o:IeC'e.lIseCllJIeetmellll P'oducti "" costs by.1 
Ie,,,, 3 to I uct\~. 

0_ In. past 1l'"N ~'S c.n.r81 RadIO I\IOs 8P11"eo Il1il 
~"yt _ Sl'l'te-m 10 I .. problem, of OCInwrl'". ..... 
""'ins and .WN mat"",,1 ,~t<l h~..tIed produc~ ilt 
tomPel,:r.eI)l"",e!I. YOlIun.loo. 

The bar C ...... I oI1.""al" M\.>t "'" KlUllny beef' P'"'" 
at Gene,.,. R.."o .... ,'tatl ... .., 'or you"""fOU' people 
"H ItI;$ <JOetdl "".1 \'<V __ 81 Gil 

-------__ COM' ... RE ______ -.,--,,,-, __ -

TR ... DITIONAl IdHHODS NEWCAO 6 NlC METltODS 

~ICl''''' .Nlft:CT. 
_ .... TI~, ...... 

.......... lllUi 

_ .... n~l.Ol ­

.H"_l~ ... 
• fO .... 'c,o,tI '''''1lI 

._e, 
..., ........ ' U.u '0 SHl .. R 

• SIT ... $><EAR , ... Ill 
• _"R ", SIIIE 
• 10 ... "'*"'" _ ..... 
• _"'" ,.,.. SIlK 

...,"I .... Tl.' .. L '0 
1'OWl •• ~~~ l _ 

• ... ' ... .. M • • OR 
lloCtt u,," ~IOUlftElI 

• 'OII".UllI 

• . ~ 
• CO,,,t_ 

~~C('v. '_CT. 
IL00'''' .... TlR •• U 
1n....,"'I1:! .....,.IlUI 

,­
ELIMINATION O~ 
HlE-$HE"R 'NG 
(lI'1 ..... TI(lN$ 6 
INSI'EC TlON$ 

_ ..... Tl~' .. L · 

."' .... _101.1_'" • • ...,,_fl ........ 

REDUCEO COSTS 

• """TOT""" r .. 
• Sl'(Q .. L T1XIUHG 
• '_CTION 
• NOG""'-'HG 
• _1<1- EI'OIi 
• DIG. au.NGQ; 
• CURICA~ 

,­
EliMINATION Of 
I'OST SMEARING 
c.ERA 'IONS. 
I_ECTIOfIS 

..... vE .... nR •• ~ 
IiD!I; RE DUC TION OF 
POWE R RRAlll $fl·UI' 

• ..a:uor..cv 10. QOt. 

• R.I'f .. ' ...... rv TO oar 

• 
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New 

MIS 80 Laser Trim System 
• !undlonlll 0< ruilhlllel " imming 

with modul,. "f ... 'lIit~ 

• • .,Iomille: owl>t.l"," handlinG 
with optlona' lulomltlc .]oKtlon 

• up to 12,000 u ..... per 110 ... to 0.,% acwrac, 
with production-pro,," VAG 1_, 

• ,lmple H'Up 
wllh Inl"chln" .. bll 48·po"tlon pro"- ring, 
TV monllo., .nd limplltrlm 11"IIU.g' 

• npalMlMl CIOp.llbllit," 
w .... optioMl oI.p-."O' ...... , probl",. 
,.jKt marking, and O:Ooelt' II'MmOf1' 

Complete "" •• 1111117 The M'c~c Systems Modt!' 
BO We. Trim S)'IIem is. complete comwter-coot,oHed 
trim SyStem lor Ihi<:~· or th,"-t,lm .ct.,. CIR;II,I. or pu­
Ito ... ra-$Ior .... 'wQtks. It it I)IoIlicularJ, well·suited 101 
...... . ,'" lull~ ,·,mpleTlMI ...:1."" Orcum. _ <;an tI;'" to 
...m c,re .. , PI"amet ..... a. toe .nd de ¥OII3P _ Cu'<en!. 
or fr1lQueno;y. in &</(lIt '''" to rlHlil....ce or '!'SI5IM>CI •• Iio. 

The System InclucleS' V ... G lllser, X-Y beam ~' honef, 
automatIC l\.C)Suate ""00[", easll, h'1le'cNnaeat>le 
Il<Obe "ng. m!\MUfe,",,"! mocIu~. computer . ...., TV 
""",;11)1' w>' h JOYSIi<:~ control. "'11 e~ .,r. "'~ 
far ~ic"'l QPellllar 001', ..... 

Tr. .,...<;0'>\ orObe ....... a,~ eQU'pped w>11l 24 md~ 
\'Id""'11I1diustab~ probes. bIJ1 .... 1. aa:ommod.ol~ up 10 
48. ,,1&0 ...... lable 1<> lUi! )'OOJ' particul .. r reQu,,_1S 
~r~ othe. toll'as. sueh lIS rehipraled C~-<:)IC~ lase' 
<;OCl,n/il. slelHnd"~1 "robing. ~ulomalif; subslrate 
.jeclian. c.tSH1tf rnemot)I. ano rflflCl mark,"I8. These 
an to...:Ide<!.1 .,.. I,me 01 pUfct\iosfl (It ... 1 ..... the need 
.noes. fll\4. lhe It~ ..... ., )'OUI' .ppio;.l,on. ballI 
I)fe5efII end IutYt'. simp/jland wiU-1 Ihi o;CM cI n0n­
essential f.,III. 

I. PRODUCTION SYSTEMS 

Pr« .. "", p*rI<Irml,," The automalic s\lboltale ....,.. 
1;11 .. Incorporate'l laur tleStS that KCOIfImodal~ Iub­
litrates up 10 3 In. SQl.lllr~ or orht!r common clrcu,t con· 
"gur ~Iiom and pe.formance bOd'd~. Tile substrates Ire 
held .... i ... 1 two ali/il""""'1 ... rs b11h1 voK ........ ')'It.."" 10 
naure Precis<! IhiJV'lflll w,tlllhll w ..... ,O!'Ierence COtner 
IB«I ., I"" l'<i" I' .... _.1_. 

Conwv\fr 'CO"II<>I end prec;se beam lIOSi t ,onin& ptG­
.,de . t raight line. l-ihaped . ..... pent."". or other comb,· 
~100nI of Mr"ghl·lin~ trom pauerm. A "'''<lu, edge. 
~inglel!tute permit.accurale ~I.on cftlle tr im ..... 
" '1Ie absence ,. /OCcu,.le pr,"'"'' tlar!il,ation on IIIe 
km' rBt&. 

Tile enl", s-ub$ltalt is Probed 5imullMleOUSly by 
..--. oIlndiv'd ..... t,o 1Id1~'" p<cbM IOCatlld on _Hy 
IntffCMflgoo probe rinas. £ach ring KCepj' up to 48 
proo.-s Ihat can be lImply IIf\d aceu,atety set up fot each 
1)0. 01 c;'eu,! 10 be tt1mmed. Tht ,irlg un be IIItt In 
~Ct Inclll\e p.-OOM ,elldjusted lor 1M n<!IIl cm:u,1 IYfIf 
(It I ... "'I,.., "nl ..... to. r~ed by _'- ,ina_ 
"'_ ha ... -.. ~J_ lot the new eve",1 

A ilep.;>nd·'epNl DIlllen .. mplrlres. 1Ipeeds, .t'CI •• 
p&n6s lho! ",obin; Clpab.'.I'<':S lor t"CU' I' "'"h ,-" I,,.. 
palte"". All prcbell,e Kelvin-wired 10 e l,m inate ~ 
u'tn .. ~1 errOB due 10 lead impede"':" and thus ,.IU'" 
highlV /K(:ur~te Inms .... <lti ........... td termi",,1 I"!rmil$ 
Inms ,n (:lo"".:I.Ioep conl'illraT.OtIS ... thou! the tIMd to 
b ...... 1es.lo!or c~,n or to fecot!net'l resi-s!OtI lIt. 
tn''''''''1-

COOt-<:utf .... elllclency MiCloneriC: Syslems Iaoe, Iti .... 
mftS PIIV lor themsel'<{lS wilhln lOS IIIIo' t • lime at one 
yea'. whi~ providinS trims lor leu r~n 0.5 cenl {!itcn 
(,I:>0\Il IIltII the C05\ 01 ~100na1 .i,·a!lrnivlt S)'Sle .... !. 

' hi, per10rmence llerns """"',,'V ltCIn'! the S,sI .... '5 
ove,,,,1 ~ -- I'" , ..... 11 of. num_ 01 ..,.;r-If>. 
.ehie ...... ,ts. n.. Q'5w>ld\IId VAG laM< pem,,1S IOCC\I­
rate InITlS at weeds up to 2 inchft pef second. ( Yen 



IlI\.t~r is the X-V belm PO$,tiO)'MIl tabtll that di,ects !he 
$PClI O\I~r the enllte sybSI,al~ al an OIlt,mlifTl 5peed of 
8 In,!~, w,th a '/l5oMi"" Q1 0_001 in, and a _I ace ... 
_y 01 0,0001 'n. F"II'tI~. lhe l'I'I$Ky'emenl module en­
alNes ~Oons In leu II\arI 100 nIIC.ouconds 

Ttl laJof' ad\.-atltag8 01 lhe M;ah I,im '~\2S and 10) in­
c'eBe Ih~uI ~ '~rthl., I ... ~:'d!e os probed 
in ,r. .""'ety _!hi! mun"PO)MoOn NnQJ., a'l.¥~...o­
~'~IPS 1<> be 1oaDed...:l unIDaded _Ie I I"'" Is '" lifO> 
c.u.. '0 ~~!Qn. '" th Il4Itl.<N\II1 Ir,mmin&. cern""'le 
cin;ui\ eompensa\oOn USUiIl~ c;., be achoeved by lilt"· 
m'nl onl~ II lew ~stors 'athe, than u,m"''''11 .tt 01 
them_ FUI'(:\1OtlII1 l"m",,,,'1 11$0 ,mprO\lf$ yield. llloml­
""lei Ihe r>eed lor I ~PII"'tll hnal-test OPeration, .nd 
tornll/!fl$ales lor w,de 'luc:tuat1Ot1S in a<;1,\lft-deviCI! p.1'lm­
I!\e~ so that sub.tMlt,~t OD$t N"'flRS Jre IlOSSOble 

Tim.· ... .;"1 simplkltr Since. compUt .... t;anltOls the 
... tlfl! prOCI!$'!l. tt... aclU,1' >PIIr."", ,nsfl'UI;\,.;y,s I'll ex­
~&ly SImple - ~"'" "OIr tell the !)'Stem wNJ rw 
.. ""! no! _10 .. 1 II. And rou convetse .... ,Ih .rr"'aht 
tOl .. 3td Er<&I·y,-Iani:"'~1I "",e.".,,!~ It\iJI\IIs 10 "" I!> 
~' .. 1Iw Res.sL1nc;e f"",,,,,,,'1 l6tIiIlJIIge dnetQPl!d by 
M,crMeticS~I_. 

The COtTIPUt'" lin ample metnOI'y lor l!i '1!$1$Io, \I,m 
Planl. W.th the o¢'ooal memory e>!ef\S.IM, not only can 
you 'fIC,Use Ih,S ca~.ty m~",. I~d bUI ~DU can also 
SIO'I! ~n~ numlle, Q/ /Idd,\lanal trim pia", on ma8netic. 
I~PII ~SCltes and eall If*n up Cluic~ly tor II!.iICh de.icll 
wl'lllfl needed_ "u""l~ cod"'tll~~tem used I)t\ the ~ le.­
cmnge.1lb'e p,otle '1fI85 , ... tller Iimpti.lOK the OPI!,al_ 
by a..!'-""'I.e.a1'1 ca"" UI thl! prOplt "''''''''''' 101' \fie -. AA on-I,ne !la",,:;"'" alro..s ",,,,,,,,ms to OIl ~,I!d 
~ «M~ on the let"'l'PII .. I'll", prOdUCI'on COf'I'rIIJIIII 
ThI! compile.-I..-e< R<eSI'tOl' f.imm"'lI.lAnBU3&'tIII'IIItlIIIS 
" .. ,bIt! )1'1 conc.se ;n5lrUC1,l)(tS '0' each trim o.l8loa· 
8ing Is atlClther uselul 1611t"'8 and ~11ows any muwre. 
"'lint 'NoR! by the syllem to) OIl slo,ed and USC!(! lat .. In 
the Itlm p.ocess, as an InpUt to. ~Ulh~tic;>1 lOUI,flIt. o • 
as. pe,iOd,c oulll'lt on the teletype. high-speed printer. 
01' DIne. II 0 0/!';lC<!. 

'"'ocr .... eumpIK i!lultrat. _ 01 ~Ion '"'" ne.~ 
bi~l, oIlonl'laE' anol .'.1 ..... 
_"' ..... ,. It).. ,,_ '" 
._ ....... 10... , .. _" - "'-'" ... -.... ". ~. -"'_ ............ ".., , ..... __ ........ , .............. ,_e .. • ...... ........... ,t, .. , ... In"", 
._ ., •• n "'" ....., .... ,,,_ , ... _" ........................ . ..... ,r;' .. __ ',,'~, .. __ ... ,."" ~;'-'" _ .. ,,,, ........... __ I.'. " "' .. "., .... ,_ ,_ ............ _,-,., .. , .. -- .. , ,~ .. """ , .. _ .. , .. _-,._, ... ... " .. --, ...... .-, ......... -----_ ... __ .... ............ _ .. __ . ... , ........ -- " .... "_ ... _ .... _._ ......... "'-

" , " 

."" .. ' ....... n_~ ... a .... ", ........ ', .............. ,_ 
~._ ,., . ..,. '" ~''''. _....,.MI, .... _ .. _ ... 
,."',, ....... _., '-'''" "" ...... _ . ..,...,;- ""'",......, _. 

01:\','''''''. ,.". "_ .... '-•• -_ ... , .. _ .. _ ........ ... 
...... -.. -"" '", ... , , ......... .... 
• .. , ... , ..... " ........ ..-, (I) .... .. , ...... , .. _-"_ ... " ..... " 
_ (O.5IJ, _ "" ""''"' _M-

"' ... ,..,"" .............. "',,","'-' -_ .. , ...... -
... '"~., ... n.o __ ...... _ ___ ... u,_ ... _ .... ... - .. _ ... ,-­
-~-"""""""'''-''-_ " I. "" , ........ n_ ... . 
.... _ u ... ..... , .. _ .... ~ ... -----_ .. "'-'--''''' 

RIG( "'''''' .... _".""",_ _ ........... Iot ... _It_ -_._-",---, .... _ .... -.. -..-..-. .. _ ............. , . -_ ... --.... _ .. , ______ .n. --,,--,- .... _ ..... _-,' ..... _ ... "" .... ,_ .. " ...... , ... .-
.. _ "" .... ...,"" .... n ,"".,.,"'" , ... 
......... ""_ "'" '"''''' 'no ...... ''''' ..... ""'" '~l ......... ",. '" ... ..... , ... "' ...... ..., .. "' ... '. ,-_"" .. II." • _ ..., _ .. .. 10<_ >or 1<>Ul''''' _ ,. ....... on -,.--......,., .. _ ... _ ..... , ... 
_",,,_ - - _" lie..., -- .. ,' """---... 

."'0 ,.,.. • .. """ .......... _ 

... 10 ".., ,,,. _, ~,", ._ .. ,." 
" ...... _II", ; ........... _ ~ ... _ " ... ".... ,M ••• ",""" , ..... _ ............... ,; .......... , ... -
- """"'"" .... .- ........ In ' ... " _. , .. """ _ .. !Tl ''''R _'-t, ... _ 10 ,,_ "",;, _ ....... I!i> __ ...... .. _ ".-l3l ..... _ .. ~J '- .. .. .. , _ .. ''''''' ..... , .. -... .. __ ),r_ .. _ ... __ ...... ._ ... _-­...... - ""... . ., ..-. ..... _,--

, , " . 
, F ,0 •. ,·., • 

T- llol," ,.' 

'. .. , .. -I".,,·, , 
, ...... .. • • ,~ • .l<t 

, 
" • • ~"L-.. x. ! >C .. 

i' .' , 

IF' .. 

I < ,. ,1 

. -- , . 
.... j, ... '= ... _ ... _. __ . 

""'...".. ..... --"-_ .... ,,,-- ........... " .... 
000,,"_ .. , ...... _" ..... ,-
• .. . _e 'I>. e..- --.-; [ot' . _ ...... '--­___ <-c_ --_ ... ----,.----.,. --... 
"' ----... _-,-_ ... _._, ....... ..._ Ior ..... " .... ...- ....... -

.,. ... , ... 
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Resistance Anodize Trimmer System- "MiniRATS" 

• _1If.", _lui .... UlIu .......... 1ot 1,1mInI"I 

• complete _ tt ..... mel leltl 

• wia'.~-lo n 10 I M!l 

• precJ .. - O.OI·n ,uoMIot'l, 0.02'110 accuracy 

• f .. , _ 0.51/. 'n 1+ MCCHId 

" complel ....... 'iooo The General Radio M<niRATS .. 
1)aft>QI""fy useful I"" __ Ii" and 1mI"'1C( prOduC:hon 
jobs. {)esP-Ie its 8CC)t"""~ .1'Id small SJle, the MInoRA TS 
Is .. eomPI~te system thai ;ncludes an anodizinB currMt 
supply. ITIUSUfemenl blidge. itnd all necessary COf11fol 
tircu.,ry. The e<>1.re Ins'a'IiI"OI'I Pfocedure COtI1Pf'_ 
onIy.......,lI. lew connectionS 10 \'OUr P<Qbina •• ce 
~'I"'" ~ eqUollly simple, Set ..,." d,rect·read"", 
~ '""ICI'Iti lor the de!;"N final ,esiltanc& ...... ~; WI 
three otl'W'r COI1U<*l; for the .nodir'"' CUtten!. p .. Uim 
anoelll'mJ ,,>"3gl1. and mf'flurement ,.te, Hall. i«<ood 
I.te •. ~ ,";\101" •• trimmed. W,lh tile Kelvin."'; IU&'d 
connect,ens. rou can trim omaIi va'<.oft ,.,Ih ....... e¥f - ," 

netM:lf .... ""til shoot ~II$. 
Fror>HMner indl4<,t"", 1'f'O\"de. checI< on tile PI"lCtiI. 

one lamp "'Bms '" Pletr,mmed ~"l8nc. values 100 "'JI'l 
to bI! proc:..ssed. .,notr.er lignbl. wh&n the prOCIU Is 
CQn'IOie!{'. _ • metet >lldicates the anodlz,ng ..,11"18 
dun .. 1I'l0l I." .. operbhOll. The 8nOC!m"ll cu".." ..... 
also be lu.ne(I o!l_.htI un" ~ "' .. precis;"" -",. 
iI"" bridp ,I need 1M - ~mply I! 1M "lei< of a ,,",,ICIt. 

The limpl,lied diaR .. m $tIOWS I~e mitior ~Iem""t' QI 
tM M'~'RA'$ and the '''~'''''I pr_ "l1OCM<! to Ihe.~ 
1.'5'''' 10 1M 'nmmed (RJ, The "-rem,,,,' PI'OI>eI "" 
Sl'><>Ml. c~ ar"",~.,.j "'" Cl:lnrl4Peted , ... ~ .. Ie'" 
.... 1 &=:Ied-Ke!>'n _, ... ThIS atlows ,PI: 'O~ 

.-

• PflOOUCTION SYStEMS 

New Sfnce 
Cetalog U 

to IJe t"m<lle(l in cbsed-dlllla to "f1lU'ilIlionS .....:l lhus 
.,imiMI ... lh1! need to bt""~;1 "" .Ier (hail! er 10 bond 
rfl,lllerl t~ .fter l,immInR. U"p<ded 4 terminal 
K~I,i" oormectioros arid simple 2-le'minal menur • ..-t. 
" •• 1$0 l106Sible 

5f'f:CIFICATIOfIS 
R ..... t..,..: 101110 I /oItI 'n 0.01-1) ,1_ ~." (I ... ,;", ...-1-OUI_.w," ..... 
..... u •• ." 'O_~ ''SO rno Iron; 100 0 Ie 100 ~", "0.1'10. 
I""" lOUie I Mil 
0IlI>I0r: Mfltl'! 0 Ie 150 V. IIIPII:., ... _ .• ,"C .... 1'"""', 
1"'TI~l V ..... UE LAMP L~ts """ .. P'1' , .... : ••• "'I.""'" 
w .,. r, .. " tIr· . 7 ,......,... .,"'" 0 tc 100 V _ -' by 

... .. ---' '''''''''', ",."..... I" " Or_,t,.tI ._ If. !<lO ~"" 'er 
111m roNAL VALVE !.AMP, lllhh <lUI "II !r,m, "'~ ",._ 1, ..... 1 '~".I_'v.'"'' reacl'«l 
Anocllll"C c .. _:OOI 10 10""" .. ,on I 2-5 ..... wtlllUlm­

. ..., -'. ~".- I~ 270 V A,....;.t Per ~ ~ !r.",,_ 
.... ~1<- c· _ 'to Xl ,. Of '''';'~ to .,""'" ,~." 

, .... , .' e Cur...", v>u" of! "" " .. ...., . C<Im 
_or",el"m._ .. tool "'" 

- .. .., ---.• 
"'_.0,,"""''' RAT[· 1 to 41 ~ .... "". <:onlon .... Sl, 
v 1[1I""NAlS_ 7., t .• 1 ano<h. .._"r....;.o, ' '-
IC<. leo 1~1_"",_1(eI, ........... 

2, "'_~_' 
S·"",Uld, -. "" I ".,*, Type $1 ""'" \1:1 _ wi I 
'" ., ' •• <>\Po< "" 
Mo<~an"",~ eon .... ,loIl. bench e_, DtMEN510N$ I""" 
dl 11.3 88><11 1$ in 143~,$!h298 ...... " WUI' iT 13 II 16 

18 I~ '8 5 ~&l"'I0$1<"" 
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Production Trim System - "HardRATS" 

• 1 .. 1_30 ... 1.10'. per HCond, 10 0.1~ 

• 'ccII,al. _ 0.05% 

• ellJeienl - up 10 150 ,HI.IO,. "'" el,ellil 

r ... ~'Bh VQ f " prOOUChon l"mm'"il ~I tanla 'um ' 0' 
.,,10'" in ..,u 'l, 'e'I'~ICIt c"cu , ~. \IIfI HafdRAT5 comll,,,.,, 
,,.,., caoai:l"'I'<'< 01 :>0 M,IliR'" TS U-'''~ ... ,tt, .. (ammo' c:gn. 
1'<)1 un,1 arod crOUll,J. sca __ . W'ln l~ ~irt!d c:.. 
1.<)1, the tySle<n ... n ",,' oma',cany process. at ,,",u" 
pMSI(I ~peood. up 10 4 !;O ,c$l>,tor.; ,n """115 01 30. 
1~ Ha.dRA IS ir'ICludt'S • crossba, KIInne' lholt auto­

"'~I'r~"y ....... eI Kel.in (""""",1,_ I" the l",miN" ~nd 

_ "'''II~'''''' 01 all .50 ,es;sl"'~ Tho! enl ... (., 
CII.I '" pre-"',OChlll1:l en mau. I>y I ",1·1','" ..... ,1. to , 
.pec.l,eoj """ .•. Tht-n. ," ._ of 30. !he 'eli.tors 
are OImu l(d'>eoU.11 t"mrowd, iMllI lly al. I~l .ate. lhen. 
aU", " Wle<:le<l ."Iue IS 'uched. more skowly to ""oid 
ooenl"oO<lt 11'14 'f done by the Anod,ze I Meiosure .... 'IS 
""'CfI contaon 30 p;J.llJeI ~. Nd\ consi~t ,~. 01 
• ."I~I,"_.~'p.,.;$(W> bro<ljl<' _ ""O<hle-«o1I.01 tor· 
eu,1 r,om I~e M""R"'TS. Res"lOC "a'uesa'e prOil .. m~ 
M'IMOwlly "., JO bIf>~,l)f 8-d0ac00de !he' " ... tehel. On the 
p-* 01 I ... Control Un" afa _011 .... .cond,!,,,., y .--
1_ II'>dOU'on 01 Pl<>Ca5 ~t.I!"' . ..,.; etfOf" 'II ...... 
""'" M'Od!Oti. 

~lte. be"" ' '''''med, Ihl res'510rs .... ,e.ted. The fy\­
tom lI\en me,.", "" I" l~ t>f. lIfO<lll 01 30 

1M Hatd'U.lS SV$lem mll!l,ol;es",. c..1lOC'1~ 01 u.. 
!.',,..,R ... lS by. I .. , \01" 0130 •• "tIt. mu<;h ~~ ;)t,c~ 

'.'''' andJ>Kn 1M 30 ~ unde. COfll.'" ar .. "".Ie 
prp~ra"'mi"i un,1, Ha.dR ... TS IS the rT"IOJl e<:Q<,omlc..1 
cI>< ce lor prea t,,,,, 1,;r"rnIng af la.p OUimhl,es 01 

,loC.o'rMiI;ld ,sum.rr .... 

S";CIFIC ... T'OHS 
Trim 0.."_ .!.O '" J<'" ~ cI :1(1 
Sca~_ Con ___ ~ ,.,1It mu" t.· __ 

" "'_; .. ,".~ tJooll: CHl<NN[lS, lO R"'~C£. 10 " to 
,M,". ,o,ccUfl~CY 10.03'>; ~""J>I.""'IOOnlOl00~". 
·O I".r,omIOulol "'" TESTVOlT"'(.t "IVck "'NO· 
-"If ':IJRRENT· 01010 mA RESOlIJT'Qo; 100.A PIlE 
T~''''VOlTItG( 01<> 9!j V TII]"VOlTA!;.E ~lrv 

11 .... 1_ ,.. ..... """ .. Un~' ctlo\", .,US·.JO. PA..cr. 0 
to 1 M,' RlSOlUlION 0.1)1 It ACCURACY - 'J.02' 

"'" Com.... Unit' l~ 

, -
... ..... bIt: Co ,,, .... 1 t ..... 

"f ..... _·"", .... I' 
•• &I""" •. ",. 
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Computer-Controlled Trim System New 

" RATS" Resistance Anodize Trim Systems 
• ... , -12 ",,"to" po. Heond 10 0.1% 

• .ecur. 'a-O.OS% 
• elflcltnt - up \0 240 ... 11'0 .. ,-, cl.cull 
• n.lib .. - ,nII ..... ce •• t ..... Plov •• mrnable 

• .,"' - .... f_lent.., p.og ..... ,."gu'lI4' 
• C~I. _ I.' ..... IHIs, log. data 

If'" TS os. tota'~ """'" Co .,,-,,Ie.· "'!rOlled .~t< ,". 
, '>ed "0<'>' t~ around III to< ~'V $peed ~r'IOd";. i 0' 

t~,' '"tIl tKi<!OfS to ,""C"'.Kin up to 0,05%. FOt noi\e 
), ,uMy. II"TS is I Synch'''''''''' s)'Stem ensuring 'lICIt 
1>0 81100':1"11 Q' ,..,, 'chinS occurs while a rTIIl<lWf~""'nl 
>s l>e<nll made. R ... IS ttli'lIU'" modular. plull-In maa:.ull· 
.-" ,nc! onDd'lJr111 uMS. IO)'W t.III' Co;U';ly Increase til<! 
lhflRlllhpUt by 'ncrNSinll the number ot resistor. be"" 
.noeI.led iI<"'u'~y_ 

The '~I"'" normally ,nc""" , Ie$! Stat.on ",.,,~ 12 
".....~t and anr;d~" moduleS 10 I."" 12 
rflr>t~ s,,,,,,~ry .• ICII..".. to proeMS., efU". 
.-"ale o! 240 ,D<S'on,.. m,niCOI lM.er .• tele;>r01'er. 
_. st.oh.s-wrnrol pmel 

§ qB ~~~~ -.- • 
j El 

@] El , 
• 

@] • E3 
1--

J; ~ PRODUCTION SYSTEMS 

Soitw3.e PIOI!'ams 8'C "'''It en In use,.o<;er,ted (nil' 
IbIll.llnll""lIe fOt Som~hc,'y, M Intoracl"''' ed ,IOtIl .. ns 
lalar pr1l&,am asks tile QI)&I~lor lOt nominal 'Hisl(ll 
-"-. ar\Od,lO"1I cur'er>!, _ Ol~' ~a!i". cand,,_ 
the t"m JII'08I' .... It ~IJI_lcally P<ePi"ed w...., he 
Iypes 1M .,.,..oers 

UndI!r 1""1"_ c_,<1I. tIM s)~r"", ~'«U' I"~ 01 
12 rftislors, lests lhem '" C(rI.I ,m lhoy ean be lri~ 
'" the deS,,,.d valUH. an<)(!"es I!'IIr gtou~ 10' $I>K,I,1d 
"'l't.o~. "", ... i<lwlty I"ms lhe '1tS,~tOfS .. m~'(..rw<I<ISIy, 
t~'l' them lI&3,n. and "'''''" on 10 lhe """I WOOP_ 

Slatus 11M erro' nwUilSIII are d .. played on I~ COflI,oI 
p.;rroet, Oalil COIn be logged on 1M 1~I~P'inte' for ~,gcesl 
conlr<> and for ci'cuot dial"O'i' 

SI'tCIFICATIONS 
Ttlmc........tr. 240," ..... 111 
Su .. ....-: c.ontw .. ,'" '""''' ....... r«1,,,,,-
_ ... ____ UnIt, 11 ,"'~"""" "' ...... 
""~ I 0101 II" "CCUR.t.(:Y ,oro.,; , ...... 10 II ... 
100 loll. ·IO,05~ • 10 rI": I,,,,,, I " to I loin R£SCl.V 
TlOOl 001"', 04 botl) TUT VOU.o.G£. I V de. C()O,I 

P~R'SON TI '-' E, " 2 ""-
Modl .. Cont .... Ur>II, 121tlOd, .. _,~ CU~R£N T R...,.ct 
o '0 2' rnA Of 0 to 2~ mA, lIIotr.m ..... D'" , R(SOLUTION 
25 J, Of 25 J,. PRE·IRIM VOI.TMlE 0 Kl 99 V TRIM 
VOU"CE 0 to 220 V, 
c....uot ~ • ...t: OMI<tap ~ '''1ft _ ... ,,'''' ond Ii&'" 
... ·1,,.-<,,_di$plOJ$ 

eo....-. POP4I'E 
c.... SIn: 12Ic __ 

folop ~, ... . ...s.R33 T.~,* _.r« o....,,_*, 1"01' .......... "'"- ........ " .. 
nonte ,,,,,,,inn. 
..... , ...... : H ....... -' !Opt f'_. _ ......,.uc:-_ ",,," 
.1"" '''''met>< Of""''''''''''''1 ~''''''''' .• t~p and "po.a! "";, 

"'~[_,"'DfO " .. "' .... 00 



[N.w~ 

2230 Passive Test System 
Single-or Multi-Station 

Oe$,gned as 11 compule,.conlrollfd Iyslem I.om lhe 
lrovnd uP. the 2230 Is the ~,s;_mNlU",menl secl,on 
01 the Syslem5 2200 fam,)1' II e<empOle; be$1 I/MI 
V.,.,.,III 01 GR $y$Iern5. III ..-..._t components are 
no Ionpr tom,""le ,"Slrumen~ ~«I to $)"Stem """ 
but B •• melIIu.ement modUl~ desiBMd e;rci"","efy I", 
),'IM'lS U$' ...r.en ltllS ...... ,.. boelter IMrIOfmat>C. arid 
11> .... " cost 

lhe 2230 'Y~lem can .-.-.re ana compare 1M 1m­
~no;e (all lor ..... ) 01 pau,o", COO "pOO"'~h and rw>i"""kS 
Ac ~nd de 'n~IMIC<! 01" eonduclar,clI, ClpaC.IWlC<!. 'n_ 
ductdnce. ana IMe.! essocialed kl5w.. $hcU-Clrl":W\ re­
Ii_e. an" Ie.Ik.op ccnau<l.....u 

W"h '!, ... o()r .:.oPaboI,I .... tI1e 2230 1"1.: ..... can~· 
~,. So.ICl1 0,_ coo",:o,,',1 dlar.oc1'''SlOCS as o.~ 
GlOi>a< ,'ance. IIIOCIo.· and III,n·I"m ner",,",w rni.tar>Cf' .• 1<-<; 
UQI,IOC t.ap.JC,IUI "'OI'Cn,,,,", c~bl. );,1paC.itano;_ .nd r. 
'.!.Iance. IrilffllOfm<!r indue,.....: ... iII'd "'''''OUI ."1Os 01 
res"""'l and ... ..., tIiI' __ 

P ....... pIuI. Becausa I ... 2Z30 oS PI" 01 tile 2200 
la" Iy." un leer.le I., bev!I)(l "'lIpPII'~nl IIm,IS. c.. 
~b""y elIn W ~,Ir lidded lu do luntl,<lr\dl klIIi" lesl'"II. 
'r - VClI! .... · .nd c.urrent l'rIOUu,e.,.,t .. and 11 host 
" ",her' , ..... ve"' tnt&. 

r ..... .,. Ilro"Clh It>e 2230 ,"-"f'ft In all I .... otMr ~., 
tue. 01 I .... ,,~Iern5 2200. Th,. S",IQ'" Co1n ,~_ 

QO< ......... OOO, ... c .. AI.QC; 

Of mort ,ndl.ill~1 les, StallOnS und<!r Ilnlle-comPUlar 
conl'ot A I~ ... number 01 ttIem can operate Simullane­
ousiy .... ,thCl.1 !nleflefence The ilal.ons can be ..."gl 
or ,*,11 dedic;.o'ed 10 diHerllr11 .".,elf., tesl.n ... Vel, be­
ClI!IH bOOr II>e Nord ...... r. Ind sotTwlI,e ... mQdul.o •• 11>1 
lyll_ CIIn be rel,tted ~nd e.panded loauume new tnt­
i"!llaslts as 11>I!1Hds ar~. 

TI>e leSI.prQ&ram la"i"i'&e '" '; ... Ie _ sl.II .. "1 
lorw ... d. ()rica tile oecnwry tesb II" deler_, 1M 
tnl P'OI'"m 15 n eiI$Il~ ", .. tten IS Ille \l$UIII ".., .... 1· 
Intonl prOCadu.e. Tho: PlOirammel need nol be hlghl~ 
I.per",nced '" ,"'"prot .... Ie<:IInoQ.-, "" cat1 .... ore IIi\ 
I~" "ttenl;"" to 1Ir1 ...... , ... t/".I lhe OUI ... d. be M'''' U. 
proper 1,.,,11. lhe CR ,,11_ ... _u'e I/l.lI t~ .'. 
ib,"uted 1I/'<lPC<ly_ 

lh. whole .,,, .... A GR'$UJlpl,ad .)Slem I. complele, 
W, ',. yDUnounlinlShedcl!oru.nolooseends. Alltl>e 
peo" ,,,,,/II Kw",",-', 1»<>'" """,,'it$, '''I,·rf_ ... h. 
'''''''' __ c!'_", ~'<I Plo;('dmlllr. ,neluded_ YOU can 
rely 'rnwt" Tn',nK cIet.' I, hklllf'lUl>d-1uup problems. 
coN"",1 clOWre Sl!<Iuences. and mull,pll C<lr1nI!Cl,gn, 
( .... rded. Ke'.,". de'''', all ""II''''''' out in Ille tcan..,.. 
_ lhe proogrd ...... W .... u mille. wi Me 10 ., "'-I )'0\1< 

GR .~t_ ... _,,,.' •. )OJ e>pect" to. We b" .. 
~OOJ' """","emenI5rste<l! Y"" c.an be proud 01 

COMPONENT 101010 NETWORK T£ST SYSTEMS 



1730 Linear Circuit Tester 
• lui_ie -)In! ",,"'"1><0 11011 

• n ..... ' i!e __ rJ "" .. M' .... , condltionf .nd 
Htnll.; .... h • • 11 whlng 

• , ... _ lui' H ' olIH ' . In <: Z ....,onll.; 

''''et " ,..., ""'p "'" 
o up/leU _ GO/NO-CO ..... n. o .......... ed •• Iu .. 

• oImp/I_..cI, pl.ble '" Marly 'II)' d .. iet, by you 0. 
. , GA - op Imp., comp".'oll. ""ltlge foliO . ..... 
.nd .-glll.,o,. .•• l in .. , IC', gllo •• 

A -..'illl perlor...... n.. 1730 handle!. "',In IIQUiol 
eas.e s.,ch "i.e"", 301)1' ~tiDns as coreUl' ewl .... ,"'". pt~ 
dUCIior1 tesl.na. and )ncOfT'lina il'l1PIIClion. II J)tO¥ides 
as mudl ,nlormal,"'" ... deslrecl, !rom I limp,," GO/NO· 
GO indio;,,"111 Ie a del"led a«OIM'I\ 01 e.Kh lest. hom 1 
I~ 18 IMIS per OUT .• , speeds ot from 50 10 200 InS per 
lal, AI!O imPl'es5r.-e is the va.o:i1 0/ parameter, tested 
c.x.enl, _.!.UIIPIy Il!jOtbon raM. """'""urn output 
SIl'W ta' •. comf11On.rnode I,m,t Olf'4U "ol!~ge and CI.II''''' 
blil'l cu",nt VOI1~8~ P'" with lind ",'Ihwl load. comlnOt'· 
~"i!'Cl"'" ,atio. QUI(}Ut ImpedanCe, and ga'n~nd­
width prod".;1 

It IInlo.ot;ur perl ... ",.. The 1730 'I nor ""gIIly IPOCLI~ 
IHIII .... ,I\Jmen\ catwr" 10. Si,.1e eircuit type, II lests 
all common hfleiJl' C'''" "t$. d<SC.ete or If'te$'Btlld. tnc:tud 
InR Ihe !~I,,",lni' 
• s<nSle;all<! d",,1 opItI"~1I0 ... 1 .mplille .. 
• VIII'- !~"'...,... 
• l-"ile.net dual CXIfI"IPWIIOf$ 
• VOIUt&e 'eaul;tton 
• O!~ k,. ... oIliIgeopetat'OfNtI.mph! .... 

C"CUItS aln bf: tested as lasU' IheY Qn be COMoeted. 
,nd "mo,;! eoo""IIOUS rnow._~ o! a PoII"mete' aln 
be d'Sp\joyed wI\Ile. circUIt I.rodIIr tMt ~ In the pfQ(:HlI 
ot aClj"'t,,-t For prodUCt"'" aPiltoUltlOhS. esI< abouI 
tile .... ,Iab .. Inter/"'e IIa,""' .... e lor l\ilndli"l ¥III sort,n, 
eQu,pment. 

126 COMPONEHT ANO NETWORK TEST SYSTEMS 

0... bun .... i",!<ales all lests once the <!no,ed cordi. 
tlOllSlIa.e been es~. All _"ry test, _ lie< 
t<lm>f'd !Ie'I~ti;Jlty ..., .utomat .... I'" on nearly ...., con­
te .. ~ble type 01 deoic:e. ",commodated by means 01 the 
. t!l"5IIloie de.iee-«!.ptor scheme 1.I$ed. These ad.ptors 
s<mDt~ plllft into the tester and If' eUlly ir1te.cllanged 
They ,nc:iude • un'.-sIt mat,nl tonNICtor for ...n,eI! • 
""riely at ~ Is _,tal>le to f.,.11 c_ Ie p.ack_ 
iiiM. Tl!fmirotl.re IlSO provided to j~~1 com~ts 
• ... (OmDefl$.lltron Dr to tailor t .... idiIp!Dr 10 uniQ ..... apoIi­
cations. Many <l8'o'icl..claptor boo.dl. complete ly "sem­
bled Ind.eady to use. itt! availal>le for. large s.eleCtion 
01 1<:"1 MId • comlllehM ..... GR tobl"3r)l ~ in/or· 
..... "en for the I""_ .. t ..... for. host 01 0Itler5 

TIl ........ -.Mtf dllitJ pIu$ <le9mat I)CIint and un.1 of 
meftllfemenl P'O'<dti vnarnbiBOOOI. h,gh","",uUlln .e­
suits of any or .11 tests . ... It dall .tt! .Isa ••• ,Iable as 
BCD outputs 10' "" DIll prin"",. alrt!-Jnll'lch coupler. 
compUter. or other dat .. l\oJndhnB eqt.>pmeot. r"",r bri&ht 
tamIIS I)rovode GO'NQ.GO results 01 the tests 't">CIIIII;1"III 
110. fdll, oscillat,ons enc;ount_. and device d......,ne ..... 
~fhc;"en! cuttent !ilUCh 115 when It ;S install"" <mll"09-
&tty). TIIHe ""lu'lS. too. bte 8vail.ble as e1ect.(C.l ,iB­
.... IS lor use bV automal>e companent llanctl'na In<! 10<1, 
In.I equ;pmenl 

[ipt ... n limps provide 'nd<<:aT'ons lest 
f.,lurn If ...... ed. thot measu.ed 

llbo ~ o;j'loPIa)'ed end, !':':.:::::~: ;~::;:~;::::~:;;: nentty rec:orCed by the 
lIdcI,t''''' 10 th~ 111alS 



·,Iows .ny one of 100. opl.onal pui/lbutton.-selecled leslS 
10 be performed. includil1ll lhe. ,'pple rejeCliOn 01 ¥OIl 
.ge rquI/Jlors, l()'kfI~ pin of _alional _111,. 
I...,. and /In)' two other ClAlom lests you 1M)' need lor 
)'OUr ~!a. Cin:uil A Dum·in period can also be Ir>o 
Iroduc:ed alt .... the ,MI,t! CUI'..,! lests. which prOVIdes. 
_-MCond ,nlarval WIder POWI=' 10 "' ...... the devICe 
)uncloans to SI.m;I'le_ 

Ooeral>On ch«ks /I,. III'IG ~ible, III ,n short 0«1.,.. 
Ind 111.1 IMe I'U'h 01. b~tton, AJI tamps Cdn be che<:ked 
.nd all limit setl'"" can be Individually read o~t on !I1e 
d'~'lal d'Slltay, as Cat1 lhe. POIili .... and nesali .... supply 
~Ilitlft· $er\r'Cf. II .....:e5ary, .. knp/troed by I set 01 
1t·10."" con!rolS 1M! mod11~ the Ijmi~B and OI~' 1IOf· 
t",.... oIlIIe ..... "WI O:>erIITion 10 "lOw 'lIPid Ir<:>uble _ 
,.,... rile uPPe< II:t 01 C«'troll ,s concaIed betI",d • 
I' ·-"td PII~ 10 ~ .""'j· .... n"", ~"""".,., the 18 
I.,'"",,,'. _ s.w;,', out I", ..., .eol.,_, 

rort)' '''~''''s. cow"nier1l1y B'ouped and Clearly 
"","ed. set 31'Iesl paramel..-_ The proper tests ,,,, IIny 
01 "'- ~IX S!aN,b,d de..-.~ e&tfggf'lI5 ,,'e sele<:11!'d ""Ie)­
malically by Ihe &et,OM of. sonlll" ,Me S"Mdl - nO HI>" 
,'ate "performance boII'ds" or ptller Inl".nal ~rtuil~ 
crn."lIe:s are ~~. A ""'Ilnth lI05iliOn ...... kes PfOo 
VIIIIon lor ""1 other ...... ·..,;lIIIe OPe'aliONI amplifilll"l Of 
";mila, deviCes Avaolab~.,e 19 c:hoOce$ of both lhe 
_.I.",.nd nepl"", _.SUPPIY "'"~ from I,~ 
to 30 V, ;w>d I ..... thoIcft fa the "'-<I. 'rom ISO II 10 
10 ~Il_ III by the action 01 SIde Iw.!ches, Eater ... voIl 

SI"Ii:CIFI(:ATIONS 
_ l .. !od: Dev1ce 1,Indt, r.n (OUD eM boo lII'\It~O< du.)1 
OIlI'~hOIlIlI _pl.I"" •. .."jOP loI_t, ,",.Ifr 0< du:ti com 
paratorl. '«Ill.,.. ' .... ,alO<l. Of 0IIItt low voI,- dovicet pt<> 
• ..,.., lor by"_ Sol«l«l by oIdo ..... ',-n "" "'.~ p_ 
0< •• "I~ Op!io; 25. by ... ! ...... l'auncI· .. "" "&fIIII applied to 
... c........,tot. OUT connects !o 1130 by ..-.. dI inlet 
ct ___ 'ce adIpIoo. 

1.1 ~ VOllAC( IVeel '..., - 1 510 30 V "om 2 
"' .... __ .,l1l)I,". _II ......... ,")' oe\ by 
"do sw'!e .... "" Mem:w)o P_ .. 19 _ (\ 5. 2. J. 4,~, 6. 
a. 10. 12. 14, 15. 16, 18. 20. 22, 2a, 2&. 2:8. _30 VI.IC· 
c",,""" 10 ~ n' 01 f'U(!'''I .. 2 COoII'Is • 2 """ """at COIA'1" 
on . I~ 'anaes) ""ttl 1111 ..... , voIt .... teI', Can al ... r.. 
0.1, .. ,In Opt.,," 2~. by tllp'lIIl OJI"I' 01 • 5 V lOt' lUll v.lUI, 
OUT LO~O, 150 lito 10 ~" .• ! by 0I1de ..... 10""" "" M.ITIOt')' 
P_I .116 OIf1'1' (150...:130011. I. 2,~. _ 10 lull. ,"c",aIe 
to - S~. ExWtlal I0I<l ......... eM III connected In __ I 
w,ln In<emo! \().1<l1 I0I<l to ,_ GR 2"!).onat\II JOCks. l0.4" 
,_,"",'"...u..., .. ot_ .............. Q.l!p.<t II"''' 6, II. 
.,"" 121 ""'1 
1 ... _od...., _ sun But"'" II ~ ..... uWIIII 1'''''''''-_ sicJIAI ;, _ 10 .NtI ~,. connector .... w,," Opt"", 25. to 'Ntl BN<: "'11'*:1"'. IUIIPI, ""'\II1II 
Ole 0QIIhed \0 OUT _ W.j. I """ 2 I • ..., - <u" .. "l ..... 
...... o<r>*l. OJ =,...,11 """_ w.".". _ ............... oil 
..... F .. llemph"''',.1 V"""'''' < S ... ", ""'I!. (>U<h .. _ 
OUT i.,rnor_'1y ",.\IIIIedI, IUppI,.. *'" tumod 011 """ CIIK~ 
OUT l.mQ I~ts, If curr"'!1 ... wjtll1n lim'!$. II 1-_ 
bu,n ,n per"'" ......,. boI In!'''''~ II pr_lec:tecI by II 1*'1*1 
ponIIbu",," Dur'''it !II," !, .... , IUppIy '«Il'-'" IppI>od !o 
OUT buI no 1HtS...., per/Ot'..-. If ,II _ted !eStS ... .... !h'" 
1om.!I, GO 1a'np!cl'IO; ""'" ",111\ ".~ ... _ ...., 
~~!fIIII F .. , -..ploeM', ,I, d"' .... ...., _ ~><eIIIl, 
2. 10 • ..., IS. WI 00dNI_ 01 '> 200 mV I ..... I ItItr 10 I 
...... 0CUII't. Ole limo .... " _ A'I 4 cond,!_ ... __ .1 
_ .. ...,..,.a _ ..... "" ..... ,_ c.c:rroe<:IOr lor .... 
bJ au!0IIIIIl", _ .... i .... ! ... __ I My 1ft>! an r.. 
om,l,"", ..., ItII' I"M an r.. ~ ., .r.cr..l bJ MOI'OOt')I 
P_ IIlde .... ra- til, w,1I! 0IMJOt'I 2~. by V,1<rnaj ........ ' 
1eveiliV"", ~>od to ,_ I~PUI c:onno<:lOr, 

B~esor 101I<IS al$(l til" be ~1~ From 3810 9~ limil 
III1nl~RS, depending,," the Pi',,,mtcr. a,e ' .... ,lIIble fo, 
e«.~ lest. ar>d sl<'l>"tes! .... teI pil>"~mll seillOilS .'. In­
c!..- to ,11Ow en I!'I't"r lesl I~ be sl<.~ (w,ln a con­
~t ,educt·"" ~ theloWI lo:SI t,me! or. lom,l rfl,U1t 
tohe....."ed 

All sw.\d'Ie:s are Ioc.,''''' 01\ .. "'!«CIIallfteablt' "'cmory 
P...... 'The Sw,!""- ea'l be .eso.t '0<' """h d.!!erenl type 
01 e~cu.1 '" lhey tan be Itt! .. $O>1,and the ~I'''' Pi'nel 
c_~ lor """tI ... , with ''',Ien", pte$llt lor .mot~. 
IYPI' of devICe - ou.ekly and eHil~ w,thoui the nuiunce 
ItIId C'"'t 01 hard''''''G Pf08, .. mming. Eatellde(!.,esolu 
tlOll POfen!l~tet1 can lisa be In$llfte<! 10 provide ,n­
I,n I~ ,esoIu,",," 01 I»,."'rte,,; ~ val\.lfl of POI~!iOm· 
el., se~ for illlI !w.-I,on., lhe pOIertli"""'le,s 'e<!U"" 
I>Cl S<lIderi ... Of ... ,,",~ lor im.!atlll!.OII. ill"" u..,. c.. be 
1''<W!flecl in any a.lI poSit.OM. F ... $}'SIems ~Ii_ 
iJI\ OP!>On "'''''~ Clllll'plHe e.~emat ellJcn",,1 conna! 
01 III PO"~ef$ 

_tot ..... : MEASURED VALUES, 3'" ni&h-.llt .... ily ....... 
_I lUbes W'I~ dK',..." poon! and ""'t 0' _'-'! 
1>'0'<,,,," "IUI! ,.adDul. tn'or"",'_ 10 ~ ......... "-. ~ 2 I 
BCD dot~ II by 4 ~ IIII-"bu"""". 0If (no ",",'. Ot'_ledl, 
0" ,0 5 V~! 3""", 'OHI, I '·3.~ VI 101 ,..,..Ou!JM _lor 
ur.!lr R(SUlTS GO· Ncu:Q~. _ Te$I ~u ... _ . 
li"'" ~~lUES , ... __ 01 .. ',,,"I> .. -=! br tile ...... _ 
or E"......., ........ '_ PwH'hOO' .. ! ..... on "'" /oIrMory P_. 
• vrell ... v-. dI V<c_ CIt' _ be pu!JWloJ!!an "","""", lOt' 
' ..... on !~ ........ _I ". lor t ... __ y_ 
__ SEUCTION O! IW_'*' dkpla,.d or ",", .. "!n:! • 
8GO ...... a II ~ 4 PII"f4 _"bullOlll, 0If (lID do ... ",.-*11. 
Re~ I~'''' ..... _t«l by .. WNlI ... """, """' ,.~"", 
apc>Ilod 10 ,Ut R_~ "'lnt So>ie<! ~onneetOt". F •. I",. lr.i~ 
"' .. only prew<>1f<I1. or s....r. IPl'f"""'t<'l " seteclod b)' p;onel 
IOUI. O*'!CMs ....... lor .""~ I •• n 
St>-i: r.oo '" ~14D"" 110_'''1 on _ • ...0., !osI_ 
nurnt>et <II ~" .. _loci 'Ot' test Up to 2Oro ms lot 
''''Cit _ai __ pl"~"! l8!QI$J. 4140 .... lor."... CII>­
..11_ ItI>p'.I'iet$ III !ftI1 on .....,. oicIel. ~70 "" lor 'lOll 
_ t .. ~ 18 If 11'1), 8lO ... !Ot' $i ..... c_'"''''. II 
M ", 1660 .... 1, ~ ... ,_~IB_on_~_I_ 
one:! 600 .... lot .... ~ ....... ,(rt (6 1",,1$), """ I S tIuI.';" 
,I_*, 

En"""'_1: tru""()ITY 95" ~I'l " '4O'C I"':' E Itr.4OD-
4546, V'BRATION 003 '". f,,,,,, 10 ' 0 30 I'l. B(NCIt 
I'lA"!llJNG. 4 III '" .5- tMIl81Q,1t VI), SHOCK- 30 8, II .... 
(""l T 4807A-4!h3AI 
SuppIIod: -. c"'d. UIl ...... 1 M.~ P~. blank _.00. 
""_ board '''I~ ""._S14 .... t .... """""'!or put mo!ci\lnl 
_ .... ts r", 14 pon _ In-.... It>otll ..... '" lIN! UO-n,,, I ..., 
t. 10.""" 12-p." To._~con!_01"""-
AVlllo,,", CuoIam ..,.,_ ","'!irl. _""', • ..r.putIdI 
_ ..... eo [)(VIC( ·~PlOlt IIOAIIOS· t7JO-94O() B ....... OR­
...,. MapIot -.. t_ ""'......,ItOIlPIodI.inc'-- ""."""" 
m.!,,..con,*'Ot'!lu! _ .... 0<>.'-41_ "",,,.1,,, Plltl.""'" 
deo"" ~I"'" ~ • .od.oP!Ots. luIIJ ..... tl ~ 
I!'C"'"', .. oocloe!"" ";"01L ...., ..... _ lOt' "*"Y C"""""," 
.,...,. Iy_ ..... CIt! r.. bud! 10 _, !". le5l-<:ommon ~PH 
!)ey.ce A<;!aptor B_dl "mpy pi .... ,n l<1li """ """."1""'" 
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" 
J __ _ 

'-
r"" ... ' 

~ .. ... ,.,­.... '''''''' ...... 

· A ~._., .... __ ' ......... _...-. C .. _ .. ____ . • ,, _ __ 0 .. _. "_ ... ', _.,,= .... \ ___ • __ W .. __ ,_~ 

,"-" ... _ ......... _., .. ,_ ..... ,.,--_. --" ,_ ... _ ...... - ...... -.--___ ~ .. , ..... ' .. '_ .. ,_ .... _" .... _n »:10 ... "'_ ""'..,.'" ,-.. ,' ................ '" ... - ... -"-~. ,-

-...s /oI[I.tOIlY P."El5 ao... 17JD.9600U/'I,~ ...... 
tty P_,. _"""'Y ... pflIio<I "''''"'''1 P_ ... be UIIIy 
..wi '''' e"" d'""-'me 01 _",0 EXTtNO£ORESOlU­
liON POTEI'lTl{)l,lrl[RS, Ex,_ R....,Mion 1'Il'..,h'''"",,, 
C., t.. odctod 10 .,,_,;0., on "'."""" Porool to 'hO''''' '" 
." _' ... 'i.M, CM be (O'It,11UtlU$!y .ciN"'I(! Dr po-
~"'_ ... tot· ... '''''' <"'I ".'Ad by It"c nor ........ 
"',,""'" _"' .. ' .. , •• S .... , 20 IoD '20'11. ..., .. ....,.,. <tnap 
.... tho porc'l .... __ ....... ,"'''_ 

Opt"'" 10 Sio. 110'" THl __ Clfcu<W_I(l< MO" 
ot . ..,., - .' .... •• t~ !leS" 16 """ 171 lor _,,I0II<0I .ml)h_ fI.,,....,.. "",!<Ito 1"1_,,, 
Option I I 0...1""" ""~ .., Gam-8<n:l .. ,dth fnll 1Idd1-
,'onai _" "'" ..- , ... _ 01 ... ,put ,-~ 1 iOi (I ... , 101 ,.,. _60"".,' _";-'; _ """- fOIIUIo1",."'" ,at Int 
<11 .....-.. ""., P'<>dud ,_ I~ 10< _ .. _.",pI f ...... 

""'""" 2S """, • ......."" I, """ DIU 0ut1lOJ1 r ... !l().PO" twe 
~7 aorw"«torI. 6 8NC «>nnt<wr.. """ ~ Gil 174 _ j«IIs 
_ide C_';OIIII<II •• ,.,,,,,1 ,'.11,01 "'11"'" .,,,,,,._ <10" 
OUlputs. 

-. 1M 10 I~ Of 210 10 250 V. 50 to 60 H" ]00 W ml><. _lui: a.nch Of ,.d..-... o!~E'ISIOHS ( .... ",dl, 
s.ncn, 19 5642!1124 69 in /491.11000627 ...... ,' 'I<~. 19> 
1.16 ,". 10183.0 1111.<_ ...... 1 W[I(;HT 8enI:"." 111/2' 1<&1 
net 85 III /39 ",1 "";~ ,-=~ 41 Ib (22 kal """ 11 It> 
13~ iqI) ",,'111>'''1. 
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Automatic Component Testing Systems 
'n .. :IIh!"_'~ 10 the 1I*:001-IlUI'POH .)'Siems on thtI 101. 

lov""a PI~ Iller. ire ~~ compon"He5lj"B $)'IIems 
rrae ~,.: In !hei. appI'cahol'l. CaPl(.il<)tS. reiSIOI'S. 
and Ollie' c:ompclroe<'11 can be ~ed and I~gpd 01 
\Ofted by primary or ~ d'III'Kle..isJ:iC$, Iii .. 
IH111d. or "-red tor Drift. The result,". d.tta can be 

, 

t I I" 
.- I 

kued_ can be stat'$I,cally .I\&Jyled, or met.'y dOSpl.yed 
lor OPetalOlIf'SI!'UCljQn 

1Il0l <ySIems ~ b&Iow _ on to/lowlna ~ ... 
lypio:.)l of ItIt! brNidlIl DI C~"'Y 1h.>1 )IOU CWI "'PK! 
from Genet" RadIO S)I$''''I'lS. 
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New 

Automatic Leakage-Current Measuring Systems 

• 
• • 

• --• • 

. _ ...... capadtf 

• lIIecl,llkIolion wolt_ up Ia 100 Vdc 

• .... '.0.10 I\IM 'or......, CIIPK_ 
• ,"",_lie GO/ HOoGO dM:1IIon. 

• mln ...... m 01*"1'0. In .... ' • ...-I 
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The 3CCUrMe '-""emenl 01 eaPlC'IOt '-'<ap cu.· 
'''''' (insulal"" .... u.nce. c:tr disc.ele compOnents end 
....tworks Pf1!Vt'11 K"\o"e.&l Otable"", 10 both """,ulaclur .. 
~nc! user. Such laclors as P"""OIII cond't'''''<nQ. acC,," 
'iley 01 the electlilieahOt1 wllage. SOI~ I"'>e. and mNS­
... ement time cOMI;mt$ \!an all h""" $il"ilk;anl e llect on 
thtr acculacy &nd valkMy 01 leakage-cu.rent musure­
~, 

Most r.1tL -"'ell ...... Speej/;c"lions caillDr the~. 
IT>ef'I of a QPIt·'or·s Ie.o~ cur .... t all ...... eleCl.il.,;a. 
I'on 'I<lII;aee ~ """' ep(Olied 10 the eotnponent IDr a 
pteK"bed Ierlgtn 01 lome. To en&Uta tile \/Ilidity &nd ac· 
curacy 01 SUCh measuremenlS. IIItCh componem must 
h .. e had the '-lime e lecl rificallon volla8~ appl il'd 10. the 
wme Ie~th of lime prior 10 muturemronl 

U~ht '1!CI!t1tly. lhese conside.~t_ haW! dicl.llted that 
tedious anc! ti~uminc """'-'III methods be used to 
.--urt! 1eeI<.... curre<>1 (w'th " mq<:llrnmeter -'" 
I,,,,,,,. IDr , ..... nce). The possibilay oI-...or emlr;tnd 
Ihtr ~~Iy 01 ¥a.ioutI ~ ....:Ie Ie5N'1 ..... <eI~. 
UIIeCOr'lO<'l"'iclrl, and oUeI' imP<K/iaoL 

The advent 01 automaliC musuri"1 Instruments anc! 
S~I"ms ,n<;O.POtalinS In6fl inst rumenls has B.atty ~im· 
phtoed Iht 1.a5~ 01 ...... u""1 Upat'IOt I~k.gf! Cut • ...,t 
TOday. Gene.al Rna oll«s a comolete 1..."ly of aulD­
mal", ~-Cur'''1 meII5I.Ill"8 s)'Sl~. I,om $14.500, 
,,,,'orod 10 sahsly ~ measuremenl 'ftQUiI.->ts wi.h 
~. ~I $.hly. ~ .. ...:y. and ecooocm-, 

!)perM'" 'n_ .... nl mln,m .. "" Alter lidurinS and 
in"..,. sel lontil' are CO"I'I1101e. one push 01 • button is all 
mol!"s need<'<l. CompooenlS are a'-""",,,Ilalty CGntl~CI<'<l. 
(tIa,ged. masured. _ dl5CM'lIed and t~e menu<e· 
menl dal;l .tcOf~ ",'thoul Ope.al", Intervent,on, 

Equal _k lim" ....... _ Gil·. un\qu. f;OfII1lIf;tion 
_ eleCl,,!cahon se.wence ensu<es llIIt each o:om(IO-

.-1 .. musut'l<! ~It .... tIIII same petiOd 01 8iecltiflClll iCn. 
0-11'" sa,et, ..... rod ~IS er. _ally 

II_sed "It@, ........... _ 1. W.lt! GR~&f*I le$t 
f"lu ..... >"OlUlao c.an be a~ofId to comPOl'eI'!s only aile< 
""uri"8 has beet1 compteteo:!. 

btomalk 00/ 1<10.00 decilions A d1illal hmit com. 
P'If~lor .\j\omal,,;.~I1~ comp'''e:5 meaul_t d .. 1lI 
"lI"iflSl a prMel IuI<aortKUf.ent limi l MOd ..,_ .. te5 a 
GOI NO--CO _,<;;on. 

WIH _ ..... Ipul Ionnal Pr,nled Nf1l COpy, 

pUI'Iched ~dI. pU' lied tape, etc. 
EAr _.t;"" W.lh an iIIUIomatie '~I_ from GR. 

your operator tIM OfIly 10 connect Ihtr eapeeilon 10 Ihtr 
5r,.lem. ""le<;I the me.uuremenl condi,..",.. and push 

II burlon. AI' the rut ...... tamallc. Ke1e·. hew ,I worI<s. 
The $~em f'~ ~u lhe ~Il to the !lOW« 

SUP!lly IDr ele(:l lili~.on ,n the wmII order ~ .1 lhe 
same .ate as the ",eas~.emenu wil l i~ter be rnacI~. This 
ensUfes lhal i!W!f'/ c.~IIOt '" el""'''lied lOt tile same 
!.nglh 01 tome. priof 10 ITIfIal1lletnenl. 

AI lhe end 01 lhe loI!'ected £leclnlocalicn Ii...,., the 
caotCiton .... sequenl •• lly cor. « led 10 !he sy511!m oi~ 
'''.''.'''1 .... IDr ~emenI. The lTW!itSI.Hed ,,~Iues Me 
lIUIomaliQlly COITIpefecl 10 • preset le.akeee-o.orrenl limil 
,no;! OIIffTlltf>efltly reca"ded 'Ii, .., aPlltor<iate outpUI de­
_,ee . data p,int ••. lape 01 ea,d PI"Ch. ele.. E«h cam. 
pOnfnt I~ Ihen aulomal,ClIlty disconnecled allCl dis­
ehafSOId by!he s)"ll,,", 

Better Quality arpecilon. "eater th.ouShput. """ 
lo-;,er tnealI ..... _ 1 (ost all lesult from I con~ 10 
aulQtNltoc methods. ""th i""" .... ed !ICC ..... ,. ItNter 
Ipeed _ 0>1'_ ~e 

Sf'(elfICAT~S 

Cop.oeity: Up 10 50 cNr1 ... 

~Iec'rillco' ion v ..... l'; AGJu.labl. up to 6IXI Vdc. 
v.ctrfflubon 11me: M,u,t_ Ul> 10 5 m:nu'ft. 
.... ..........,1: RANGE· 1 m .... 10 I,).'» mA''''' ocaIe in 8 
,.' _" [I ""_~'''''Ot ·-....11.,." BASIC~, 

''-~ .oI_;~I· 5OpA) 
s,McI: T1~ 2s I*~. not .ncfUd;,. .... I • .,.. 
0ptI0n0.: INPI/I T.." I .. ,~ ona _ 'Dr \XII" .".,1 III"ICI r;,,,, __ um_T~ OVTPIII, v .. _ ,,",.put _ dala 
rH;8fd.,. <!ev;us. I~ClucJ',. d.oIa PfonTer. _ dall couplet. 
to. :;><d punch. '- pUnch. teletype. masnt"IO: taPl. et<: 

.~. -
~. 1 ---

-
--_ ........ ,_.--, ..... _ ................. -, 
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Automatic Cable Test System New 

• mUIUI" lip to 1 pari_"" _ , ••• 
• 100 c.blo-pal, c:.opaclty 

• On-11M •• por. g ...... II..., 

• lull, ... loInalie .nd NIf-dlKk'r>g 

• almpllfled Ii.orurlnll 

Modem """""""H;atians 5)1olems impc;II5e roeairc 
~s on the per1ortr¥oCe 01 paired mullicondul:lfI< 
Qble. To "-, I~ "KNer splCi'ic3,iofIs and 10,u;de 
1M mlll'Ufacturinc por«l!SS etI;eiently, o;able mal<en Ir" 
lond,",11 ~_ry 10 lesl more j'/II'ISmiMion Pilfameiers 
on larB« cable.pair samples ,1\1(1_ before. ulmsive 
tesl,nll ls "$!I ''''Iulred In the dell", 01 n<rN types 01 
tommunicl!'iOl\S cab'.,.. 

......... 1 ~;nl. .Iow ~nCI error ",one. Is Ullefty 1m­
"'Klal lOt rna!6nll so .... "Y measur_rs 0fI lUCtI 
IMp umples; the • ..,,,. wooId certainly be C<>&Iiy ..... 
unr.r.a/:* Consider "-SIJro". pa".!o-p;I;, QIPIIOlante 
unt>.ola<>CI '" • 1)'II;c.I 100 Dai, cable unil to ~_ .... 
,toe ~nd ClOSS"'''' to tle pt*;'ed in ~_ The<e 
... 4950 ,_i, combinations Ill. tOO-PolO' ...", E\/8I'I 
" ""1)' ~ of these .... phys;u'ly cloM ~ 10...., 
,..., latinl. 1h<l1 requlf" the wleclion, l;OfIrIeO;\iOf'. and 
musuremenl 01 nearly 1000 P<Jlr cornbillllhons - -. to­
Oious MId .>pens; •• tIIsJc 

To , .. tamale wch me.lWfcmenlS, Gil offers. 'amily 
0/ _d._ati"" compUl~''-''roHed tMI systems, 
!rom $42.500. TM)t slmplilv and lacihtll'f! ~ .,~ In 
"",n,ple-_"mef~ , ... r,n8 at '''''''phor>o: cable In .. 51n,.. 
_", Yotl an """'I<'It c:ableslo ilEA _ ollie< ....... 
tpeCllica: ."... a' 1Usl1'" ""W$ l.wet th;In ~Iy. 1"'1 
.... ,'~ a!~ ne.~o!o,. I~ Test"'. 1$50 
.~pId thIIl )'011 can .NodI!y "'I>omd the numt:>er _types 
01 relll -.d u-e I",. roo. TI>II capoob<lity ro _ auro­
...... rally mot .. t •• ""nlnior\ OIIramel~"". more !'lIpi.dr~ 
and rMOtOu8MI~ than hfll bf:fOff. 4SSures c:able mIInufi>C 
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tillers or meet,nB ~t"n"",t use< requir ... nenls in the I'r"I<ISl 
cooOdent aOO economlQll manner, Production COSIS a,e 
reduc;ed. while product throughput and ~ual i ty a'. i"" 
creased. 

W,1h I;0>I)l" 1e!l1itlll sy51ernt. ill$bllied af'OUtld lhe WOfld, 
Gene.", Radio~lrales a COI'1tinu;1IB commitmenllO 
prO\lde \he cable ,ndustry .. 'Ih \he lest fIqIOipment " .-
T_ .... iuion P .. __ Teslell 

Morluar capacitanc<o Tin ~<im.ot Pilramfler Indi, 
cales tile dirccI c.alJKor,.", 1oMj'''lI 01 II cable !)for on .. 
balanced ,,,.,,<=e, It prcrv;deI; an Ind ical ion 01 the Im~' 
lion lass of the Pili' and. ~. the l 'a<I5mis,;p" , Hie· 
Ieoc:~ of lhe cable Mutual capacil~roce is dt!/ir.ed as IM~ 
sum " , tile capac,taoee C, bf:t_ Itle two conduetOri 01 
• Pilor and rl>e aries o;onne<:l,on 01 the capac,tances C,. 
C, from lhe condUCIOlll 10 1110 ClIbie shiolld (_ «he, 
conduetcnl. The syslem measu,es ind .. ,d""lIy eiCh ot 
the thr~ d,1«( ClIp..:.,!¥ICes fet NCh pair ,n the utili! 
_ cnn>pU\es u... ... " .... c""",,",laoee 

Mutual < __ a"". lNf; 01:*1<1,,,,,,, "",."n"I~'''' 
",.,..!des an ,"",car,on ot 1M "-'''on lass 01 • cable poir. 
1\ 15 defined 115 lhe sum 01 lhe conduc:lance G, brl,.,..,.., 
IIIe two COf>c:iUCtOtI 01 .. pO" _ lhe ,..,ies connection 
01 the cMducuoces G" G, I,orn Ih" conduct.".. 10 the 
Gablc sh,eld (and olh e, eoodUClorl). The syslem men· 
ures lr.di"'dLO!OIIy e.M:h of Ih" Ih,ee dote<:l condUClanc" 
fOf each 1);>" ,n 11'01 CAble ItId computes the mUlua\I;OfI· 
dUClMoC". 

~poocitMou ynblb"". 10 ,,"oun4 Th,s P<''''nlO'l~' Indl· 
l;.IIes 1"" d,lIeren" .. ' _. aQ! I _ pO.,.no "'''"'­
an indication 01 Is 'UIUI.'~Q,"ly to ooise pic:kup l\ lit 
defoned _ lhe d,He<et'lC:l bct~ the cond..:r<>t·I.,. 
&rOt.n:I tapllei\ances (C, C.I of lhe two cord...: !"" of , 
PoiIot ..... th 11>1 wle lllieid _ ,II OCher l;01Id'-"'iOJtS 

&rounded, The syslOffll "-~'IO$ Ihi. unbAlanc' In a 
",nltl". d,l/eren!"1 """.u.~t 



Capacllanc. unbablnc. 10 ,hillel ThIs pa • .,mcte. 1$ 
si,",~r 10 UfI~Io-ifOird capacitance ClICepC Ulolt 
C, and e, ill •• ede/"'ed .. conIfuI;tor-lo-sh~ 1;.lIpac:i. 
I~ eM II1d e, wIth the ~Ield /lmlmg. All other 
cable cOl'lductor, are g.ound«! 

Pai •• IOopM, <_,1_ un~ Thos pa'rlITlCIe< 
provides an ,na,,,,,,,,,,, 04 ItIe.........t 01 .... cebrrcI cross­
ta lk between Clble pall' 10 be e. p«\cd In servioo_ It is 
delined 1;$ II're talW(itancc IlIIIt """I be IIddI!d 10 101' 
_t • .eted "om> I'" (WWIrC:ltance beI __ conduclor 
of 0<1. palr.rra 0<1. corrductOl' of ItIIDIIII!f parr to balance 
lhe two-polr n~twon< The system mN'5u'es Ihill unbal 
ance by 'ublr""t .... the results 04 IWO Oil!e<ent'~ /TIlIM­
ur_s. 

ConOuclor •• "sl ... o This SrKlrt-cl,cult pa.a_ter 
pr",,1des an Indlcal ion 01 tile .Ilen .... t"'" Int roduced by 
1M conOuclon 01 a able al1d. hetlcc. lis t'ansnllSSion 
etrrc,ency_ It il abo use' ''' in cher:lring .. i.e puaes The 
system rneMures the resisllnlCe o f the r;ondUClor.; 01 
each eable pair directly. US<"i KclYin r;onnect0an5. 

PMr ,~u .... 1Io!ee This pao-aln8l!!l" provides. 
further Indoe..llon of a cable pa,"1 lusceplib<lily to cross­
lalk n ,. syslem ealcuLates IhI .ftist;rrnr;e r..otbatarrce 01 
each cable PI" 1'(Im Indi .. dull condUClor .es~ 
rnea$U.ernents 
~, Cont;de"" ••• "" [conom, al Ewo., Slop 

, .. 111""': oj ... plitiod You c.v\ r::onneCI any • .tIIe !>Ii. 
to &ny lie" 04 f,<lure eJ'lJi on the GR-sUl>Plied lanninll f .. · 
Ille. No Iooge. Is II ne«SSa'Y 10 ~~,,/y pa"s by Color 
<000 .nd r",w ... lhem I«ordinlliy. 50 fiJlu'ina I"'''' is f. 
dr.Iced by.s much as two 10 _; the syslem·, compul~ 
iden',' ies the iI'W.1Id cable pai" dU''''llhlle$l,", proc­
ess_ An <lPtional second fannin, frxlu.e alkwtl In r;rpe.­
alO( 10 reol,",,! a SK«Id C;tblo while the hnt is beinC 
U!S1f'd. woth a wbstanhal y;.'nc m .. __ 

Opec'"l .... In.ot.~m.nl mlnlmi.... GR pravidflS II tHI 
p<'Qftfllm \h,)1 ,eqU~f;I oe<y hIli, _"or nloor;er'lt ..... 

~-~,-- .,-:0: -- .. - .. -- .. 
_ ... _.- , .!oJ-,., 

-- -- .... 
~.-~ 

" " 
~"/' 

• ... ' '-- ~ d'''' 
~-. ---'-T .. , 

Simple IInswefl are requrred \1) program·a_railld ques· 
liCrnS <epdi"l nu_ r;JI cabII pa;n connecled. length 
01 cable. ,,"I" PUP. end anmi",,\ I""",""",u'e; Ihis Is 
lhe e.lent 01 the """'fal ..... ' d,nlol!l,lI) w,!h lhe 'rslem. A 
~_Iedp! 0' compy!f;'O or p'og,amminl is "'" .eq"'~. 
and lhe sysle<n C;tn t., ..,.raled by .elal,.e!y unslOlted 
"...,..,. 

Coot_IIOIl .. '''''' dtl..cted The sySlem <:nSu.es O!II' 
mun U5e III 1""'''1'''' ,. by . ' ,Iomaha!!, cher::~i"llor 
<:OI1<_c'CIoon errors at t~.L' 1_,- .. 'i.t~.e DOllote PHIorm. 
ms lhe pa,ameler , ... IS_ 0""" •• S/IOrIS, al\ll 1pl,1 pa,rs 
afe wl"""'liGaUy dfo,pctad and Indir;atlld IS enor mes. 
sag..; {inr;I',,\J·"K Id .. "huh"n oJ the 1*1"1 ,f>YC)\....r) "" 
the system lelN)1Ie_ The IHI ~--.ce .. ,II proceed only 
alte. the Operator hH aci<_lqe::l or cor.ecte::l such 
.,~ 

o,..ratior'l.r check pecrlonne4 The system _uUS lesl· 
ing conlrdence by aulomatically per/ormina lin Inte,rurl 
sel' <heck ~for'! ¥o:I alter 61th rneHII,i"l seQr.IenCfI_ 

Com .... t .. use ......... izecI A dodica\e::I mi~ 
is used 10 lull ad..anlaae in the GR ,y$lem, II COflrlltClJ 
1,. lu.1Id cable pairs lor IIISI In • prCCram<ontroti<!d .. 
Iluerrce. conr.df I ... _uri". 1nsI~ perlorl'M 
ulc~abM1 .rtd COI,«bMS "" the measurement data. 
and prodUCH /JI1 on-liM re$f fel# l Speed and accurr>ey 
an tlwelote unmaW,e::I b,> al'r/ other cable-1M! equip. 
~, 

Guanled 1H1d,. emplor"" GR haS hllsed 115 cable 
mNW""1 SY"IPmo; on 1hI! we ..... II ... , _II HtabliVred 
]680 Aut".,. ... hC _~pacit.1nCe BridBe' It UMI!$ three­
terml",,1 p.Oe::I r;onMC'iom._ 10 pr_1 stray CllpaC:;· 
lana I~ 1M sw,lch,nN hlrdw~fa. ]ixt u.c, and r:enrll!CMa 
lead, f.om a l1".;!,"11 I~ ;ocCU''''''Y_ The btid~" Qlpabil. 
tI}' 10 "",",,,'e "'=lIy. QC.-.c,t.>nU d,l1e<e<'ICI is UK<I 
10 Il\akp c~pacitance-un\)alanee _.<II.""..,!$ Wllh 
8' ... !~r SDeO!d end a<erur..:y lhan WOUld be POSsibl~ h om 
in<--. ...~_nf'l and «""OUT",ons 

hllore<! "Y"'''' IHI Pf<IC'~'" The hi,mty Oe.i~le Gil 
1~1 p'\l@fam w,1t ""'aD! Ie yoo,lr e.i!i!inl IH' procedures 
..0 '""",1 f"""""~_ YI lho! ')~I~m can be added to)'OO. 
liK':il,rV w'I~"'" dlsrupT'''''_ The syst .... ..., be eMIly 
lIdIInte::110 1M! new d~igns ~~h "" aluminum--eonduclor 
and tnw-c:ll)o)CitaFICC C;t~I<! ilI1d ,o.epQt1 data In I _it1y 
oIlorma1s M . :>!at "'10 bottl c.able ... aker and ~ 

Unlllue '"I~ret '""". lell lime GR I\a!; develot'led 
_U(~ment lechn'qu&S lkal Illow • 1000paif cable to 
be ''''Iy tesr~ and (Ioc:....-Illd in ~$ lhan 2S mklln 
~ & ,M m;II _orld ...,.."e !>(lIn "'Ih ....... ual IIIQuopmenl 
_ .. , t~ rrocomp.omi:\8ln accu,acy_ 

An e ...... pte 01 how instru ...... t.ation and appJca\,on 
~ ....... \fd"" hi-.. __ effe<:t,.orty combined is shown in 
the sys'em·, pair-Io-po" capacilarrce-unbll~nce meM­
Uleml'n! S8<ILlL'flCe, U .... lly. on ly 10-20% 01 the 4950 
~. cambonation1 -. • lCtO-lJ8ir cebIe 'equi,e Ihis 
~emenl due 10 ,!reor pro" m"" Te Silve 1'''''1, thr! 
syslem is normally P'OI'ammed 10 Ie£! every combi"" 
1,0<1 ""'Y rapidly lot ""blltance but 10 n'lNsure only tllOSll! 
cornIli~11OI"S \h,)1 a ... ~&ni!iclnlly unbiltaneed, The ~ 
",1101' d<ocida ... 11<" "ea' " oJ unu.~'\C. i,-,,""H nIlII<.i"l 
8 measufemenl , and <;.an averrrde this .kl~IM! &1 wi ll 
rite ~",..b'h!1 to mNw.e only tflOH eomblnalions !hal 
IJIP sJt",ficanI11 unWIlN:Cd 11'''''_ lor a comidefablol 
Ii_sa"';"&. 

On-Mno lIallstlul .epOrI,e",ul"" GR use5 Ihe sys­
lem ~,""I~' 10 pr....cle a compjete. e ..... ·/.ee test r. 
por1 """'mI' i.I;lnR \hi peo-/",.mlrI« 01 The able unde' 
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I~ Th,s.eport is pner.lled ~UlO"'ilically dufinllhe 
leSl"'i ~.oceu: Il>e<el$ no needlOf ;"ll!fmediBll . ecord· 
"'II 01 ClllIII on p\lflChed lilJ8 Of cards I", late. off Ii ... 
ao'\illys,._ GR .~'tems lIiV!! ~ou 1M I~ when you IIf!ed 
1-- .. h,le IJ>e ~ is Slill connected and Itvailable lor 
lun,*, lesl,"lIOf ont.PK1'oo. n-- r-a providee nor ­
.... :LNo:! hIslOE'<1C)hic \abuIiII,on <If I!IICh parame1et. 
~ .. ,th tile .''''afte and SIJnd •• d ~iifliom_ n.. 
cenl",,1 ~nd /or""" ol th;s leport can be "iI",1Id 10 Ihe 
It!>$f'S 'eqUII!l/T1ents_ Such reoorts can be used 10 man, 
lor product,,," prOCesIB Of $uP!lI~ to a Cll5tome ... 
pr< ~JI;I'Ie<1 (loc_tat,on 

Ci>MI oI lut·I. "" dopth A.-.(ortI 01.,1..-.. ... 
"",nl ,~<",t$ " O'b-', UnM<;ess<IfY In a I~I I_I; tile 
GR s)"!ilem can p'npare ilatlshcal summatie5_ Three~· 
pori mOdes a.e oHa,ed In lhe Surnmtlry Onl1 MaOe-, lhe 
hisToR'aph" lat,,' ;,1 .".~ en<! sTat,slcs lor NdI PO'iml'let 
M~ rec:o,<JIcj. 'n 11''1 CoIeuialed P~ef'$ molIe. tIICI5e 
..-.d Il1o 1'- 1, .... 1 .. *"-01 exIl Pd'~nwter IOf each CIIbIe 
p,a,' d'e ,«ottlld In t~ All Me.m,o,ement. mode. every 
miIMu.ed lind calCul.11Id ..,Iue cI NCh pa ........ tl'f lor 
each abl. pal. k$ ~1IcI '««de<!, The lalle. lwo ,eee.d­
"'I m~ ¥e ~illIIV ..wI'" lor e«.lual'nll nt'Waoble 
"-Sirs" lor I.a" .... ""'_, r\u1"","" I""'bletllooltnc OR 'ecGW"~es !he'"­
\¥ICe 01 keePing preaucl oon I~ eQuillfTll!O"t on nne 
Thne .).I<:rm a,1 \Ie!IiBned and buill Ie GR's u ...... 1 hi$h 
slllnc'~rdl cI Qua lil!'_ A ¥ersatil, .... Intenance till pro­
va •• wpplied .. ,Ih NCh syslem Ie perm,t ."",d draB' 
...... <>t mtlllon:tic:f>S. 1,1$'" an eller:.:t ... 1! ~Of I sySlem 
O~I \lIIj 

f>roooen t«hn,qlte • . flubilily and tc""""'J Cable 
manu'achlferi !Ill .... CCI15.stenlly Judge<! GR S)'SIetn$ 
.uoe"O< In "'l!rHUremenl lechniQues, I Jstem des'an .• e­
!i8b,I.11. Ind ...... ""IlI lestOl1' ....... oo.ny 

, .... "".,," .... .. -.~, " .... ,.'" ...... ", 
,"y " ..... , 

... "." •• n ... 

.. 
",. , ...... , .. , ., ........ , ........ -. .. . ...... . , .... , ........ ,. h_ .... ~ ... ,. 

. ,-, 
I .,." _. -

or • .o.... ..... 

,j' ... ,,­,. .. 
... -_ .. -

..... 

.. .. 
,. 

... " .. ,. 

.. 

.. 

.... ~ ........ _-

• •• 

.. , ," .. ~, .... _ ... -.. -- •• , .. ,. ... ... .. ,. . ..• .. • • • .. , •••• .... "' .. , , • 
• .. "."oo .. ... ... .. " .. .. 

.. ~ • • ,,_., 
• .. • .,,'- .. 
• .. --- ... '" 
• .. - -• " • - " ,.,. • • • • , .. .. 
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, .. -

5nClr ICATIOHI 
I'olr c. ..... 1ry. lOOp"" ( ..... ~_-'C.I_ 
CHIo '--"'= 200 10 2O.(XXl1t. 

-
• .. 

-

1'0'--' --.", IrIUTVAl CAPoU:llAotCI' P_ I "" 
10 0 $.E , _ Au",.:;, '. (0.2'\ - 20 pF). U"<IlAlANCf­
TOGROUND CAP~C1T ~/oC( ." to .... oId Ranp. 0 10 10.(XXl 
pF_ a...", """"'KY' • f' pF -I , pF II~ !IJ PAIR TO-PIUR 
UNIIAlANC( C,\PACITANCE R ..... 0 to 10.000 FIf, ~ 
Ace",*" , " • 0 I .. 'Upi' MUTUAl. CONDUCTANCE 
1001_1 ~,D 01 10 100 .11, 8noe Aotur..,.- o.o.rxtJ on m........ ~___ .. _ CONOUClOll RtsrSTANCE 
rOpi_l ~. I ,g '.000 n. _ ""-"' __ , • 10 I'!I. + 
20 mlll R[SIST.o.Jo/C[ UNBAlANCE (Opi.oAAiI, !!¥Ige, 0 to 
~~- 8asoc:..o.:c...,...,,· ~ 0.'" '_'e) 
T ... F,"",_ ~,tanu Por~_,,· I I<Ht. A .... '..,. 
P ....... ~,OC 
l~ r- f~'. n mnMIl ... 1000po;, IflI ~ 
<IeIlf<'dI on....- 01 _...-, ............ 11'","-",1 rror:odt • 



Automatic 
Transformer 
Test System 

• , ....... <111""._, ..... ling 

• ... r __ len," _'"nguagoo 
• 12· ... mlnal ".paclly - .~pandable 

• GOI NO-GO produc lion tnling, 
I.lfu ..... "' ..... In on demand 

• up 10 'I pa •• ",e' •• t .... ~ ..quince 

New 

Aud "'feq""nc~ 1'~rt$fom1.1S play many roles in ,C>. 
<lay's CQn,munlc.lt.OflS eqUlpmenl. Bey<>nd !flol. '.oId; 
"mal u,;.e 'Of Impedance ""'Ichinl and ;.,l,t."". 'ro'~ 
IOI~ .. r" hnpoflan' compo"""lS in -epeoter, Ie 
.... _, I ~. and pU/>.e1!l'ner.lIOf e"couts. 

To _ .. ~k! mucu,' pe,t""rtWI/;~,...,.. 
.'1 01 the lo(k:,"'"11 ,mpeclar>c» ,,,I,>'ed ~te'S m\ll.l 
t.- mled on mull'pIe· ... if\d,". IrllllS!~. 
• ,I'dutlilnt:e • "ffoel, ... rnolot.l 
• Induct..-a ..... .,.,ce • 1' .... ko''' .. lior''~! • ""Hil"""". • ~ r,,.:e 
• _\in"", 

Un'" '<!C'O!ntl,. multI-Mahon "'II ........ I~'tonl OPe.at" 
.". "~I"", buill btidleS ~ oft"', ..... ~. T •• ns 
tOttr\<',~ W$I't!' tested '0( only one 01' ',,"0 "",,,,,,,,Ie,,, per 
",.'<ltI, • pr<Xf'd",. ::IIus"'1I mull./lIII t;o"dl,"I end , 
.H.a.nl prod"", H" ... 

To ellmirlille these bottlenecks. GR lion ~IOped a 
«>rnPUIe.-ccnlroUed Syltem 10 leslill It>eSe Ifanslor""" 
p,)ra~ers iSUtomaticlllly. In I sinll. ,n' seQ\lOI'ICfI and 
w> 11I only ""!I "-1dlinIH .. turi"l _Ilion. II i5 ""'" 
POISSil>lll to lei Iully I typiQl !"rosloomel' in well UfIde. 
I 0 H!CCr'Ids.. 

Oee6ions a.e ....... all_tally duri"ltne tes1 w­
quen;e and GOIN().OO IftUlb 8fe Indicotfld 10 the op. 
e<oolor on "'*>r.axk!d!llnel ..... 1'$ 

The abi~ty 10 1m lu'n5tOfm~ I)I<lmet_ more rapidly 
...., IhorouIrhly ~n net bet"",",,-,res ........ utadurers 
a t meeli ng \heir own end Ihf;. 0AI00\"letI' ~ui_15 
..... 'Ih COf'T~ Ind economy. PtOIIUCliQn COSl5 Ire 'e­
duced while p'oduc! thf'Oll&l'OPUI end quality lite in­c._, 

System DperJtion The GR Iran.forme. lesl \j'$lem In· 
c ludes a \iSef.Qt ,,,,,ted soIl .. at. packaile that sim~lifies 
the .. ,ilinl and e'''''vli''ll 01. lesl prCltl",m. Gil'. SPEC­
TR'-N (Specitiart;on T._lIlor) 1)I"00",m allow!; a 11$1 
"'OII.am to be prepared in I I.,. min"'" th • ....." use 01 
.... Qpelator·to-syst_ c~t,onat dialOll .... ~II(II" 

'noon5es II~ based solely on lhe ptoclL"'lion lesl $pec/. 
lOlions lor the t.arsf",..-. rIG ~ __ 'f'i&e ot corrrooten 
or l!J1lII'"<lmminll l«l>niQ .... "tl'O .. red Once. Its! pro­
ltam has -.. ,",""",I'd, GR') UPOATr tUw< p, ... "",. 
rTYbIII ~ "'ItO"thm lor T, .. ~r_ E~Iu;ttion) 
progr;1Im Is UHCI to .,to"<C>W lhe Plagt""'''''''' led _ 
QUO!nCe withoul OPeflItOf inle<W'fl!Ooro 

The $)'$Iem "","uteS l"nsl(M'"l'r\t't par.mt1on dorllCl iy 
.1 2OOiIt"d 900 Hz '.dlh II GR 1M3 ""'"",,,lie RlC llridll" 
Of cOtnf>v\O!S them f,om. !Ie,; ... nl mQSUt_n". T' ..... • 
fanne, t~'m;""ls can be .vlom.>lially 51.aOPed , .... ;e!! 
~Ied). Kelvin COO1.-.eclioros made 10 each lerminal. 
and aoy l~ml""l CIOn be ,,,,,,<led .• 11 ~ p'OIIram In.true· 
lions, 

'NIl ile the mlem I. ptimll';!}' lor GOI N(}GO proche­
hon leslinl. lail",es by pat_et a,a ,1100 indicaled on 
I d;$play """.,1, p.,,,m~' ""1.<1 "'" eny Itatl!llOt""" can 
be , ...... ded on .. le"'\yP'e al lhot OPe<lOIOf', commar"IC: 
II;Tute iIlJtI"fM3(;K >O'e ,ecordld .!t~t a p_;bed num­
be, 01 tests Of on <lemar"IC. 

In Iho5!ram.'~·test W'I"". prll:o!d from S41.5OO. 
OR his au~"",""'d 1"1"'1 op",.I0_ flier"! lif'Iy by sllill. 
''''Iy ;nl'1tJ"ll'nll ~''''.''I t>f)!!<.en!'," .. ,rn apfJIic3_ 
I .. '" ~_Ied&e III l!f'Odueoe. Srs!IItTI at itul vM .... Ig the 
COSI-<XlnSCious mlnul"" ">f ~, 

SI'(CIFICATIOH$ 

T ..... I".I Cap.clt,.. 12 (e,ro.>ndC>le). 
, ... meter Tul!.: IJp to 16IlOt~. 
Tnt f~uo ... _ 2000nd 900 Ht 

AC T .... l .... l: Up Ie 3 V ," 0 I· V 1"01"''''' .. ""P'l 
IX 8;'0: Up To 200, OA {20 V <"Qmpl;arlet) ..... ~. 

Incluo:\ ..... : RAN-- 1 ",Ii to 2IXI Ii BASIC ACCURACY ., . 
Uf __ ...... e: IIA'IQ.: O. II 10 10 ~~ BASIC ACCU· 
Racr 12'5' t""_ .... ""1No1a_ RA'<ct 4 '.:n- BASIC ACQJRAC"r, 

,-. " 00.. ow 0 Ie 0.2"1" • ~"" _..t. 
{O.~ ,Z' 
T..-_ R.-. RAtoGI. I • 10 I. B.ASIC ACCIJ 
~~f' 1.1' ,I S""._ 
DC R ....... """ l0III .... ' RA'II'ol 10 20 Iro I\ASIC AC· 

RACV· 'D. I 'L 

Capo ..... """: RANG[ pF; 10 :KI If IIA~ "OClJRACV 

TeoM, T1 .... : TnoI:aIIy 10 ... ct.;>otIdinl'"' 
r"""'''I<' por~. 
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Automatic Component-Test System 
GR 2990-9259 

• 0.' ''' documenl.-l GO/No.GO I"'aln r..1f._d 
• A:200mll lo2M U 

• L: 20 i'H 10 2'DOO H, phil 10 .. 

• C: 0.01 pf'1o 2000 I' F, pi ... lOs., ..... ......-1 wllll 
010 SO-V bI .. 

• &'-fe,mI ... 1 .,........,11_ 
• 'nll'Mluenqo: 120 HI Or 1 kHI 

• PII'" I button , .. §Ocompon ... tt ............ -
f;OIIIP1.t1 prinloul 

A ....... rsal __ h to.Y\lOd OO~' • ., ..... The 29'X). 

9259 _)'Slam <s uni"""",,1 II tellS resislDD. lnduciOfS. 
and c;apac,IDtS 'n. ~.r"'lv 01 eppiicalio"" 
• For Incom;nB Imf)KliQfl ~.i«IS and data 1088"'. 
.... uloma!<c 
• for ~Mifonmen1.lle''''', - - UP 10 ~ CQmponemsa,e 
mounlOO on ~ S;"I'" tUI boa,d and lesled In ...... lhan 30 
NConds They an tI1et1 bit m<wIId to an en"';f<IfIIT1ental 
Chamber. COtV:l,I~. _ returned 10 delecl chanpS. 
• fOl' QWli1r con/IoI_llTYlI· or laree-lOl s.nples ... 
CIU ~ • .ly ~.,,,,,ted" )20 HI Of I kHl. 

An ml ... "ed ....... _h The 1)'$1"" ccrtS<SlS of "' 
..... !Of "".!S. SO s',«_'",1y 1I'III!I'IIed thai. cnce 1M 
, ,hal ..-sur_tJ. are set, _ puSh of I bullon a(:­

(omp'<Shes ,,,,,.eu . SO !elect COITlpOr'W!r1'S In leu 
lI\iIn 3O!IeCOnds. 

J6 COMPONENT AND NETWORK TEST SYSTEMS 

Tho! eomponents ar. IoaOed onto a test board."., if1.­
wrted Inlo, lest drawe._ II SCI""'" connects the o;om. 
POllen", one at a "'TIll, 10 8n automalk; ALe bridle !CIr 
measu rement All connecllons a.e 'ove-tlltml~1 10 pr~. 
_ tI'III basic O.]"JI. .cu • ..c:y of Il'o@bridleinlhep ... 
ence of 5)"'1"'" wiK! ompedanc..,. ar.d Way CII!*'it..-.:n 

Aller lhe Ilt;dee ~aI • rneasu<emo<>!, ,] Soef>ds 
the datil 10 .. Drinler 10 be recor~ It also sends 11M 
<SaUl 10 a cornpar6lCO' .tw.I tMs been ~Jy ~ "';!~ 
~ ;orId _ I,m,ts lor I'" ~nce or irlduo;tanu 
OQIue MId .. uP\'I8f lim,t for ~I...:e. dissipation !actor 
or ~uiYIIlent set,n ,_S~. The comparalor aulo­
matiClolty comPlres tM musu'~mfnt values to the pre­
set Iomrts and p'orr,ptly liveS visual and recorded GO or 
NO-GO IncI,,,,,tions 01 the results 

Sl'U:lflCATIONS ..... -_. 
-~ "'" M, ,,~ 
_ .... 

_,,_.c """"10 

I _0' "' .. 
'0 " ,-... "u,., 

-.' _0..,10 
__ ",10 

." '_.M , ..... M 

-." _0 ...... '_' .... ·0 " 

......... ""'.ae ... 0_"'_ ' ... ,," ,." (Ctonru-o .... .. ,,~ C) 

1~"' .. _500""A 0000' ",/110' ... ~ .. , " --..... ~." .-c..-..... oro_ ............. -(OCI,MO-GO ... _""" 

. -~ -.."'" .-.. - .. -..., , ... -. ... . _. - - , .... -- ...... -.. .....­",_. __ • __ a •• _ .. __ 

ComIM_ ~ "'- .-.d _ ""·ts !or- C """ I, u_ 
..... 'Iio< R. ","",po",,", !><"" . ..,., ESR toc;h lim I ~IU'l"'~ 
tromOOOOOIo 19999 
Dh-pIop: '-d'Ii" '-" pt..s _' .... O'B". tor- ,_1, .. _ 
reo-" .... yalues. W.I~ <10<;.-...1 p",", _ un;1 0/ ......... ' ..... "1, 
tr~ _ ""b,llllfl<-.:i cond""", 1100 .nc!oCII"'" 2-d, •• , 
tI\Ionnol inCIOUi"'" PfO'O'<It<I In(! ~I ""pS In<hC~le ' .... 1 .. 
of """'IloWiton. 
_ .. ;~;;"_~'."I' _eel '" - 30 ' .• 1 I kHl I,.t" 
SI~ _ at 120 Ill. do.-r'NI',.. .... d,lI..-en<:n in compo. __ I, 

""""" uo ID 50 _ ~ _t...,. ..." _ 
"""arlO,. -....- _ ~O] f# """'" ""~'-" _ ..... " 
....,. !)otto"""'" Co ....... l<I OUT FtXIUIl[. c<,,,_,",,ts 
...- lOSt .. moun_ "" • 1.0\ IlO«<l an<! ~ .,10 • 
dr_. _._ I>O«d ... r~ ... ,_ .... ,~ up 10 2.5 In 
Ionf: . 0.75 in. d_t., (64.19 mml· AacI .... -IHa r;ompo­
_I _ • ..",tallle, 

Tn! Vob;1w' 2,2 v tmt _"""cu" ~nat ... IcYet ~oltoae 
M 0111 ""~I """" ___ ._ ..." "... boI r~ 
...., 0 10 50 ~ de, acll~ ,n 0 I V .to".. u .... ' or r:w..c:!' IM<Ot ____ IS ""I)< 

__ 14 ............ 2 lor _ ..-. ~ tor C .. L 
$"" R, 0 ... [SI{. 1 lor ,_ r_Il'lalI>Oo'" __ re-
............ IS] _ 1 'or """""*,""" ....... Con 1>''''' _, .-. 
... ___ ""'" ..., 01 ,_...,. __ ""0" Of ou' 
III _ ..... _ in ..... , .. th in I_orcc ., bIa<~ 
... __ Car<!- ..... _pur'O(~ (~ •• _ <om_' 
"""',t""' ..... <lOt> pr« ..... "I . .-.1 ,.·""d'" equ,_' 

6t .. t ..... ......, ,,>le""LOG 



. ~ , • -

, 

GR', 168l ~.!Ic RU; -.. ....... . Iho nuc ..... 01 
monl ............ ""'f'JI 5~"", both c ...... _....... ond 
standord. £ado 16113 ... used fa l ito"""'" dlodo ... Ior.p. 
Ie ......... ""tiblllly" '"*" •• I ... ind ......... 1 ""t1ormoneo. 

, 



1683 Automatic Rle Bridge 
• R .. JI" ~: 1 ~n 10 2 Mn 

• Indue, .nce: 0.1 nil 10 200G H 

• C.pacl""".! a .Ol pF 10 0.2 F 

. O'I " ..... Ic_,.." 

• up 10 20 .............. nlS pet _ond 

The 1683 ~Olom~t":. RLC B"dp IS ~ tully~ulllmllloe. 
""" frequency. r'ii&-ll!fmi~1 ,mped,ono;e bfidll@llIIt..-.. 
ures capIIe,lI;>n. illdUC:ID<5 .• ...:1 '",SUlrs will ..... .",. 
JIfessed as I _'6 ~"""""'! II is • " .... br,dge _ 
ICCUL'Ky deper)ch; on ltable "".s; ... standards The aulO). 
mal+<: fill"''' 0111» btidp .I~ unsl<ill«! Il"fWMCI\o 
make ptKis~ me<115UH!m""llll tile push 01. button. 

The ilCCUI.-cy and ""pid ~ of balance ma~e the 
1683 , r\IItu'lIl ChOice rOt tncomin& ill!ipeCt'on. Quali.y 
cont..,.. _ 10,,,, ............. produc:loon ~Ibho'" whe ... 
• latp """'bet of " ........... " musl be ............. eeI In AS 
"""" • 10"" .. J)CIS$ibi& The .. Id<! ...... 01 , .... 1683 
en;,b~ " tG menufe 81""", ""1 1,11'1 01 CO<nI)Ol'leO'1!, 

Tne dala-OI.rIP\l1 opl;on er\4l)lft)'OU Ie .el"e-e. '«Ofd. 
analyN •• nd UI ,I,z" VQilJ,"" 01 d.taln I min,mum 01 t Ime 
The bndgtl II d~~ 10 Int ... I.>e1 with 5QMe'I. ~ 
",,"'IDrl. c.o.d· _ IIIP"-PIOnch l'rIKIlinH. ,ecor~. and 
c;ompulen. _" 01 ""'1Ch can be 1UPO,.eo:j II\' GR ~.leIy 
Of Mlllyslem 

The PfOIfam"',~ 01'1"'" ,,1_ lor extetrnl' COf\tro! 01 
the bridge loroc:uOllS. Th~ II des"able lor lult, iOut_ed 
tcsli nll ...ne.ea masl ... computer may be ~on"oIlln, one 
or moro brid8el and DlMr KtflSCIfy """ipm...,! The 
eomput .... WOUld Ioroc:lion as can!.aller. dIolll ren_,. 
dIot .. _1,_. an<! dc!CiSiQn m.ke' to .educe !"" _­
bM, aI er.or. Sucto .. cantfOl'od l,stern WO<lI(l I)tO">"OX 
~ ext.emely las!. ~.ale, .nd eco"o"ocat CG'nQOnef1i 
_HIiII,OO, 

38 AUTOMATIC BRIDGES 

TI\4I '''.-lermlnlll 'utu,. p'O>'i<ln you ,.,In the <Ib", ly 
I~ meHU'. a<:c .... ""ly law·impedance and ~ign·'mpe· 
dance CG'nPOr1ents la, .emc..ed frem lhe b'id~ The 
l(elo,lro.l)'pe corlllechon iasse<'ls lhe effect. a t lead ,mped­
enca and enables mtll.oohms 01 ompedr(:e ~ be me.n­
,red at lhe end 01 _'.' leel 01 cab!e The f'lth 1 ... --.1. 
lhe cable sh,eId. "' .....act 10 ,-"':e the eHecl of W" 
QI!K'~fICe$ 00 ,,"-u,eme-nls of high impedorocc_ Thll 
1a.IYle II especially useful ,.!">en a Sf" >H of small valued 
c.lPK,iora Is mc.H<.I.ecI In sequence ,.,Ih a s.r;;In",,' 

""~ 

The biasleatu .. ana Ioo"""ae OIlIoon ptOll,(je Ihe ..b'P,I, 
10 characl .... ,ze ta.te .,lued ' .... talum· and eleclralyhC· 
eliOu cac>ae,'ors III ..... "'1000. n.. oq", ... IenI· ... i .. 
'IISoSunce {ESRI opIion JlfOll~ y<;l.I with ~ ....... 
10 nor ..... lass In CiOj);tC'tOl .......... em.<lIS 1$ 'e<\uored by 
$Ome Mil spec;!1calionl 

Th, many lealUres ,ncorccra!ed in the 1683 Avlomat'C 
RlC 8'..,.. aUow you 10 accomplish tall. KCUfille. iOn<! 
........ 'oir;aItnlo"ll 01 .lIisIors. ~t{)('ll. and o:ltPK,tors 

a .... _ 01 ~iQlior ....... gonl lram IoibonIIory .... 
10 lhe mast oapI\i.lo;ated 01 compul ... .cantfOlied sysltml, 

""" ... <_" .......... ' .... "10 



1-":''''''''' .. ,~ __ •• • wo • ........... " .~.-. " ....... 
.. SOI .. NC. ', .................. , .. __ --.. 
~,'" ,",,"' ...... -, ............. "', 
_ .. .- r.<:tOOt I"l C ...,. ........ , ...... " 4 .......... 

.QU'~.UN' "",,[I ....... "". (00_ " """, ...... "' .. ," '"-"...." ........ _ .... , 
·····GIC __ .. GO. __ 

",:10 .. , .. , .~, 

U ..... l'_ .. ~f ..... 

• ,"_ .. _ .. .,.. __ 0-1 ..... __ ... , ..... , ... _ .. ,' ........ _ . 

SP'(CI~ICJ. , 10"" 
TlIiofoIo)" ~" .... ..., , .. ,,!,~ ._1>.. M(!I "'.,~ .",d'lil" 
''-'b<ln. ""~" '0 ....... 1' .- .NIdOUt 1Ib*O ....... paonf. 
_ un" 01 _'- o.$IN)"'" ,""IC~ __ ,_I 
"eQl>ll'lC1. _ .O",u,on, ......... 1 or ,1<TI<I1.'_'na; 
con,lotIon. _ GO or No.GO , ..... " 01 Io'k.lgo CUHeo>1 _' ... - , 
Speed; M~ __ ,.ItO.1 1 ~1l/" " 20 _10 ""' 
sean! lor ~ 1 ... 01 'IIII-ouII dYnp Kl unIo...,..". 1611 I ... 
~10l10~. _1I:~Ior ·100"J[.dweo;. 120Ht .• " 10 
\.,.. ~ ktleAiII bo',,"" ~h un 1M Inr.,,~t 
! ____ IS """.".d by t,OI'I!'p!IneI pu,/ItIoJllon Of_ 

'''"'''. Ie &rouncJl or Irom ~ 20 .... '" I n. W! by Ironl """,I 
conl,oI 50 .1\,11 _'e""'rllt ... 'Opol!,"" $poIecI "' .. , br: 
~ """.Iy wr..,., D .. _,fill ....... the low _ 01 _h<_,'..nc., ...... 
T_InM.: f.-.., • _"'.~ .--._ ""~;_ Ilfn, .. _ 
10 ____ pouncI W ...... ..... ·"'·lM ...... _ 
10 $trap ,~,). ... <,.~. C<imK • .ans 10 ""'.--.. ... ..- by 
t:Ga<i.l' Ubl<-1" .tIc I,on' _ I ......... 01 me ,n,lI,......,1 A 
1681 PI T .. t f,><Iu,& 's •• a,IoI>" I ... I"" ';>pOd """".,:1"'" 01 
.. ,", . ...., <_I> _ <onlO.no. starl bunon 10 "',.' .... 
the "->I_I<. S""" ~,~ ~p 10 2 r# K.OOS .... 'n! j",u .. <-lin be cao>ceI*, b\' on .. , ... '"..,1 ........ __ 01 
, ... 16&3 
._ ",,.,. tor~" ....... "'''',,.1<C<-pI t,.., too ,*",,-cur 
"""- "ar-c'", eM! boI .......... ,'c. manual. Of ,e_' •• >Up! 

'-"-oee ""', ... , ...",h ,..,. no au1_", '_'~i 
OKoltolor I ..... ' vc,~""""'" 10 un ......... c ... br: ,ed"'".'1 
hom I' " no: , .... 2.2 Y ' .... tOf .. ~ _,COI_ 
_ot,)" c.. boI ""-'y Of _'ol)l'<!du<ood I • ...., -.. 
........ , "'," _, _ of ,..".u,..., .... _,..... pn:Ib 
1Ilfrrs" m .. ,.._ ... 'opelty ~ .... _, fIt ."""'" 
..... fIt """" PO' , .• 
lIIoo: D 10 3 V .M.....,.'. m,,,.u.,ty ... '_e<y .', 600 V ...... 
e.' ....... ', ~'-,·'1~ 0 ... ~"pply PftIOo","" up 10 50 y....., 40 ttl. 9,,~a'· Ie "y Ptotac:lOd I,,,,,, ",",",~Io <l.>rM11G b)I clla,ged 
at ..no. If<! t " ." ,nr-
L .. uce-C_' lftt (Option l ): NO-GO 10 ... ~.., bit ....., 
_", '" ""I". ~ • ..,.;urK~ :or _,..,. .........., '" I" 2"j, 
""c.." ,'.""'I~t_ ... , :00*01' ... 25 ...... U._ 
"""' ........ "' __ , ... "" .... ,4 'd< ....... ~_10 
......... ' ..... eM! PO""CIfId 

1n1Hl_: 
l_.u-..t o.to Output 10ptiDn SA): 5O-pon .... ,,.,. .. .., 'YPl' 

57 "'.ooc"" """,010, II d", .. at ~ doUo 15 10f 
...,~. 5 , ... ,"'oUn<*, 1 lew ,"pI pi'" _IOU> con' 
1'01 "'!OJ" and o..o'pUts I ... $)'$1_ u'" 0.8.)0 .... 1·2"·8 
""II,Ied BCD •• ttllMCtard Tn ~ _'.11ott1t: "()" ~ "_ 
""In lG-mA si .... cepabih!1.1of><. "I" ~ l 5 VI, 

HI&h'~ 00,. ~ 10pti0tl 58): s.m. .. 1ow _ .. 
-pl •• ', _,,~. 15·V ....... 1 .... "0" .. "_"I~ 100mA ....""""*"',1)' .. "'" '1" 15Vblllwocll2kl,) 

.......... ~."' .... ItIHtJ (Optioot 21: SO pon Am ••• ·, •••• ,~ 
51. """" .... po ... _ term ...... "" edemal fI,mo'. _ ... 
m,nt 01 .11 conm>t ' '''''I'''''teXCept I'"" .01",.., conUoi r """ 
I.on, ~ .. control*, b1 c ....... es 10 Bf'OUncI Of .tondMd m 
~. 

£fo ............... : Tl.MI'lMfURE ·1010 'oIO'C_"""I­
~.0110""" I68l-PI TUl FIXTtWE, 299'UI sa BIAS SUPf'U. 
lIuM .... ~~. ,.,d·""""'" """'pIoo .. ..-.. 

_ 100 10 t25.nd 200 10 250 V, 50·61) Hl. 110 W 

M«h.nlut !lo:Mch Of "" k moo;If;!' DI MEN SlD"IS !w. !\<d) 
s.",,~. 19.7.8&2'38 ;" '483aoo.64~ """I; ""''' 19.1> 
2175;" t4&l. 178. !;(l4 mml WEtGHT· 8ench. 60 .. 128 
kill nol. 74 .. [)4 q' ~ rodo.. 50 .. [23 q[ net. 61 .. 
mklll~ 

~.,,"-

I.., _"" IIt.C _ 
__ ''''_1_'",06", __ .. __ 10'" 
... ..-',_ .... M~. . ... -.--..,~. -,-.. -" ...... 01>1 _ _ .... ..-..,y 
""I ,_ 0;0_ 

"".,,"~­
~.-~-~ _'H~ __ ..... ..,. .. -.... #"T_ ........ ~ __ 

-.--­"~ -, 
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1684 Digital Impedance Meter 
N.W$inC~ 
catalog U 

• .Ull' .... ,~ RLe ........ '.menb 

• eapacU.""., 0 .1 pF to 200 I'F 

. lnd"" ........ :O.II'Hlo200H 

• .nhI"_,1 mil 10 Z Mil 

• ' " bille KCUra<:W 

• ..... lIu,_nt. per lMCond 

Tn ..... .......".,. 'too ....... 75'110 01,,,,, aISl 01 S~I"'" 
b.>dSOll, ",hen yo.I buy the 1684 You save !he !,mOl 
'-ed 10 Hd,n ope •• ro" !m rn.IInwrl b.l<lges. Yoo SII\'f: 
~~'wb'" 1""1, .... h~ In IN:OM"g-lnsroeo.;r,on and qual.ty· 
Q>'lUo' ., ... ·1; as ., ! .. Laboratory, T~.e·s no ben., 
I"" ~ !n>u........ent for 1_ SPOtS _. speod 
..-.d !O!-lO1 economy ""I!~'. 

14( AUTOMATIC BI'IIDGES 

Pwlormance n.. 1664 does ~most everyIllln,." 1m­
ped<onc. bridRe IS expected t" do, does it well, and does 
III.t.ndeail"Y· 

TIle 1684 re.dl out 31'> dig_\!. of !)¥alle' QpM;'W'oClI 
(It _,n ,rd~o It I kH: ...:I K or dI; _!StanO!! 
,,.,.,111 In ""han .... _ fa< dissip.Jtoan lac"::" IK .... '11. 

Pr"" ......... lnc:luc!ed for tne IllPIiatKlrl 01 e><ternal 
b~ UP to SO ~Oll$ .nc!. OIlhonally. lor data CIOJtllUt to 09' 
efuta,,,n,1 comparators, lor GO/NO-GO t~.,. and ""tina. 
,trod 'or dala.IOIIIiII& ,"«rumen\!., $ •• -te<mln.ll toIVleC­

t_ ,'" ''''' "'*"""'" deY~ pe<"'" use 01 • Ke"",n test 
1'" .... or • Pl'obe lor mea .... _t or "-c'''''''' am _ .. 

$oIu1,on. TIle 11>84,~ '.flooll, •. In tile ~DoratO<y it 
<;o.we""",lIy rneao",es .... ss;..e com~t~, moo.m!"" or 
"",mow,'e,1. w.th 1" accuraq. For l!IS9«l''''' aPf'IQ. 
1'_ " Offen ~ IOf semo_'ornohO: an<! .ul_'c: 
t<'Sl;,.. ",th ... WnaI sortmR .ond data-lOa "I ~biI· ..-



Sf'(ClflI;ATlOHS 
" ___ "'1' 

c.poodI.ncc 0 .1 pf" '" ." .. • f, I*a' .... 7 monuoI ' ...... 
AOCUI!ACY' I' .. ...."".' Oil!;'" "oil saIo ~ 1 pf 

"""'-"_ I "''' to 1999104, -= '" de. 7"..."...... ......... 
ACCUAA.CV. · '.' 1'," -""'''tI . 005% t~" $<Mo" 10 mn 

IMu<tonoo: 0 .\ . H to 1".9 H. ""in. 7 "..,~ ,-"" 
ACCURAcY· - • I', '" ,1Nd ,1'II' O.CY.>'I. "'lIocale • I.K 
... 1Ien IndUO:!<Y 0 " 1 

DIoolpalloft r_ (""'_, 0001 (2000/Cl _1 .. ) 10 I, 
I ,~, (Note- ,",'n D - O.OCl1 t'" C Of l ffIad .... o! 1999, 
1999. HI9.9", 19991 ACCURAcY," 5"" '-'" 
• 0 no lun scoole • 0001 1200010. '~l ........ C /If 
~ ... -1 ... >0199 

DioIoIoI" J .... ,......._." -. ..-.c Iubeo. ... II> Ole 
..,.nI, ~,,~ ___ tr 01 ' ..... p. 

~, Oi~ norma'ty _0 CItL .. , opt ...... u,. d;nip.,ol on 
'.0<'''' bI' ........ '" • """ •• "'" , pus/lbulto'\. SPEro. 2!() 
.... Il0l_1 

00c;1Io'", 1..-..1: CAPACITANCE 5 V pi< Oi'\ 100 pf ,..,.. 
0.5 V an othen. RESISTANCE ... NO INDUCTANCE Con,t,n! 
curr,niP'" '-'ceo I,,,,,, 5.A I", MoBIl R 10!iOO rnA ''''' ...... R 
81K.: 0 to &l V dc, "'lo,na! 0<\1)'. ,0< CO_'I ....... ', atIPIi«! 
to ,_ GR 27 4 bonIra I"'lto, _, JW'tc~ NmS boa on_ 

" 

-----

' .. oak olt.: 6-.... ""'" I __ ~oon rCuces eo,," "'­
IO ..... ;~ 1_.'1 Tn! r "bn, 0IJIIPhed. __ 
C1I 938 _'III __ , .... connect .. """'-" Il0:0<". l _ _ ~ 
Tell f,>IWnI ..... 1tI ~ ",.,. .. __ , I .... ·" "'- prO­
~_ test _ w,tf\ ~"PI for ",-<:;=,1·_ ......... , .... 
Tnt fUlures OIICI ",alit .,.". Into GIl 274 b.vwnI ltelts ..... 
_I _ at ..... ", "''"'t~ 
EtI ....... "'.m: T(MP(R~TUR(. 0 10 'SO'C 0flIl."" .... , 4010 
-7S'C.toratro HUMIDITY 85' RH OIICI -40'C 
Supplied: 16a4·Pl Tn! r",u .. , _ C<Ir<I 
~ •• II.bIe: m~91!il1l,,," SuPC'y.-. If __ <lY1<"'1 • in 

,1,,,*1, 'm! 0""'11+1<." .... ' 10"""'. .ec<><1 .... card'-'> 
_ ........ Do .. OUtput ... ...., p,~ _._ 

Du'l 11.01 ,_ )6."" "'" ~7 'c"~'o<:lDr A"MOC DIITA 
"'-, ....... '" clitil,,'~''''' of· . ..-""",,",.. 2 S my." .... ' 
I() ,,,. 5 II 'co C""~" at 0 10 :ml OIICI. ,I d ....... '-.f_ 
........ onstaIIed. 1I"CJPO'1 ....... : ;" h.u.e ..... lUI>. II< .... 
l,' 'M<lY" •• ,","';¥c '" ,tI<"OII'IU< _I 01 - I II DIGITAL 
OAIA 13·1,.,. ~·2 1 BCD ~ .tan!Io'd Drt. .... rn ....... 1. IpaoI· 
I,,,, 1ruO, I08;cO' ..<J&Y . ...., 1 "~35Vl plu. elosuil III 
1"0"",, ,<>< ranit<'. "",..."iM-tcomplel. __ rbod DulDu<J 

OIl br"''''"i _1<;_ ,,,,,,,, .. 
1'0_" 100 to 125<>< 200 to 2SO y, SO 10 SO lit. 30 w ..... 
N ........... ~ Benc~ ..... ¥k"- D<MENSIONS I"'~""I 
Iioon<.'" L2.751563d7.!4 it. 1324, 1+13, 446 """I. .tek 19. 
~ 2~IJ "'. :48l<13)al)() ...... , WOCHr, _, II III 19 
.".) "'1. 2!>1lI1121o&11l'li""" .. rock n IlIIIDI<cJ ... 1. 29 III 
1141<cJ sh.pp;", 

-_ . .. " .............. 
• "Ift ~' ___ 'o<""_ 
.... ~--....... -~ ... o ___ .... _ 

~­._-..... _ ...... -
...... - ..... -.... D ___ ..... 

. .. . 
,-... ~ ... --.. -' ...... 1_ .... _ ... ... ,N<..., ... , __ .... _ .......... "" 
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1682 Automatic Capacitance Bridge, 1 MHz 
• 0.001 pF 10 O.02 I'F 

• 0.1% 1I.lIc accu,uy 

• 20 me .......... nl. per HCOnd 

.OloIOOV ..... III-IllbI .. 

W'M ~I"'" eo~,t~nc. II I MHz' W"<I'e_)'OUr 
reason. yo ... ·11 I.nd that "",h I~' OR 1682 it 'J as en\' at 
I MHz as., mu.c:h kIwef hequ&ne,es. Use ol I MHz 3S 
the test "eQIK'IICY permi,s KCU .. " ...... ,....netll oj 
small ~h_ ot caplll:i!....ce .. the 1Jf~' 01 lar~ 
"'''~ 01 .,',""1 COI'duCto_. '.,.....;l "' .... , _an· 
(lucl'" d<!-rices .no:! itI ,1 networkS. """'I' mllll¥)" and 
e<wnme,ct&1 tftl $pec;;licah~ re<lwe P.~ flz o>eII''''. 
ment 01 ,rna" loI'd-cie1e<;'toc ulMcil~. 10., "ce'4m~. 
whose ClPK,I.nee may vary ,."th f,CQ.-cy_ 

The 1682;s" Ifue btidl<'''' Ih If ..... lom'oe, ,.1.0 •• ms 
.-.d pree,,"," ""peGance SM"""'ds lor ~"" ~"'Jey 
__ 'od "-'I-Ierm oIabll"1 F , ... ·,"""' ... _.«I,on 
for ''''' \ll'known I;;>NC;'OI m.""." .... ttll eho)(t~ of ""'" 
,mpedan, .. , Thol is a _<l-pne ... ' ...... ~ OR 
Otldge ,"', 'i laS! ",,<I '''liable 

The 1682 provides r;v .. (h~,! ,I/Wluh.,.., for t.lPI': "~nce 
ml!M4J'_I~ .... " 100'"</'11<1 _<Ilion lor coneuff~nl 
loss meaur_·t •. e.~ as Plra'~' CI:lnduct.>nce 
"'1 ..-...._n un be ......... ,~ ,ntern.! bo .. ....,'1 
aees If"'" 0 II) 100 Y Of.on, .. , ..... , bia. ,,~ III! IQ 
200 Y T .... _"';"II'~ _r on unk"""'" QP«itCf1; 

42 AtlTOMATIC 8RIDG~ 

oj <200 ~ .:.on be redUCed 10 Ktorr''tlOdiIle I{{)'t. 
senS,hVll chafilCle,,~ I, CS, 

" C<IfII,,,ucus· I,;>c~'na ~ it. p,,,,,,ded lOf voltaa'­
_ lempe'alufe<OP"'~~1 Sludies. full PlOilfammat>;~ 
'I, ...... lablf! w;!h .. "'~r of In""" and "",pUt, 'Of 
OUCh enn.,c;e", .. ,,, .. dala pun, ,n" ... ", I"oIfI(t""1- _ 
o;omp~ler control 

\ 

5 WifU I ..... 2·Ter""rIaI De.",_, Va' , .... ,OUf-i.""I. 
MilKe'.,,,) CGf1nec"ans m,n,m,zQ to od ;m~eeIlKIl 
8iId pI~" ... e I~ .CtYIII"1 01 'he 1>1'"'10 III Ihe COITIJ)OnenI 
_ ."'~ low 'm~nce unknewn capac"QlS "I'd me 
r.Jth, 0< •• ound, te.m,nal pr.,...,Oe$ ~ "mila, ""lee .... "1 
.... 'In hiall ;~..-. ..-.,._t ~, _. 
.. ,oe be _"«led by '''.Y G1p1K"_ 10 &round-_ ... (-" '". ..._,.,.-_ .... -,''' 



I 
5 

... _ .. 

I 
I • • I , 
! 

I 

f '" II iii" i:s I~~~!J _t~i ~~i~~ 
-~ ~~:I: 

! 'i "§'" I ~t .,US , , 
• .• "."." I J , ~ 51: i5'\3~ _ I , 

~J~>i~g,! II! I 
I I "fl~}P; i II: l !" IS I ! 

I i~ !!~f '!/'ja ,/ •. ,! • • 

t ,I '~.. i I iii J ," , !' ! I • 

<l,'H',. I/l!lllili J I , 
! !~;,"d:~ !"II"lI 'Hl II 

liB Jim ji!h j!lu hill! il 
.:: ::I ""~~ I ~ .i .. 

loi' r>;: .. ··~ ~.q.!. ~·g!H~I~. ~U!I·1 m i',u ~~'·I~t."'J! 'Hi '''Ill'' ,1 •• 1 'f""'" ,H , ,. "'j" , .. ~ •• ' "Is Si:"~ c~£ .l'-'::! '" ~~Li)U2 - &1" .. :;. - :::t ... ~~ 
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l@Hj;HUl§!mn!U]I!!!i1; 1: -lHH~i!1 U'i'i~t~iJif; .o,j_ >df--i~rf .,o",g'"!'I"'" ! - ... '- 'oj· II 'Jla.·.!.i "<,ll"I'!i-!l' :Il".!,,~!j ~lt'i' ~l ' ;I';~"'i i 'I'f ','H~'t H:! 6 Hh:;i1e:t. .... 2b.H~~g_ICi!,~ . :"' 8 ~ ' 1 €"l iii'lL j:;; ~ ht>U.."h 

-'..-.. -

• 
• • • D 

• • 
0 

• • • 0 s • 

! 
~ 
! • 
I 



GR System Components 
System ~ .. II ....... depend:I lIS much UIlOI'I II few 
~ .... OCOI~mouIi~ ~t nsuumenn. as II dcm 
upon the precision bridge Of DVM thaI Kh.11y dcm the 
measuflog Knowintl thit, GR hM de$lKfl8d and built 
man1 encillal) Il'Stem components to emu •• thai we ..... 11 
meet your Ppec;taliQns lor l)'SIam perlOfn'llol>Ce_ 

Scannen must make and br .. ~ many. 011110 /;I;Implex, 
~.1 h/eh "","",S _ GR SCBnnefS do GO/ NO­
GO decisions deQend on ccmPl~tOf"S thmt are I. and 

Scanners 
""'""""'II ~..,...., ~ ...... e 1'- eny (111Wt$, 

must be capable 01 rap.dly chlfl,it1R maf\y C(Im~1eJI con­
nt'(:tigpt<. PI'I'CUI~ ' 11 bel"""!" Ihe .,.....iclHll1d~'-Ie$t and 
tile Ie.! IIQUipmenl. PrOll" IIH:O<\ttoJled scanners seNe 
thiS function. and GR h.s ~ 30 different tcIf'Il 'lUrat'ons 
of scaIlne<$ ,~ ... ~ . ... doI varIety 01 mNwr..-t de-

"""'" GR ~,~ t;ar1 SW1 ICh s"'gfe.- Of ... uIT,~OtItioI:I 
hnes 10 atabii$h. 10< GlImgle. Kelvin '''''''"'''''OM to ItII! 
OUT. S<:ar1ne< boata. ar. "iulable wl"ell wi ll SWller. 
h '8'HCI\agl olld I\Igll-<:"'''OOI lines w,l heul d.lT,culty_ 

" -_ ... ,--
Digital limit Comparators 

GOI NQ.OO Of mu~ lpie-QIec<I<Y _"n8 01 C~I$ 
<Jtpend$ on (\f<;;$Ions. I" prodUCI-'$CO'I.,. $)"11_ .,. 
c~ MeCllo be last ..-d KC .... le 

GR olle .. I 1"""'1 of 11'11.;111 hmol camparatofl 10 1<11 
IM! .-d. The 1781 and 1783a, . ryp;eal ollhel.mlly, 
5.d lgl\ llmIIS on lwo inc»pHld~n l PII '~mf'I~1'S If. sel on 
l.antilAMllh""'~Is. 

W,th ~".I c.opaol~. 1'- (omPII""~ ..sd no ...... 
eo,nanty 100 J '!i..acc:WaM "-'~IS 

U~I"I BCD 001prM; 01 me patl"-I -.. ..... InWII· 
mef11. 1M COIYIPilfalor di~1lIIy11 GO ~gh\ or 1 NO·GO light 

« SYSnM COMPONENTS 

KC\It81e _ (;1'1 ~\Of$ ..... o.p tnlMace 10 c.ord 
...:I \apI: punChes. talel\'l)eW1>'eB. and ~ mOAt 
~ Inl n ....-.obI ..... ; •• · . GR clII$Ien~. 

Put Ihese "anoonymous .. ones loselhe, Wllh (;1'1 .\110-
millie meitSwinS In.t'"""'n~ .nd • )udldous seleclJon 
01 pe"pherals .1Id you '- • ~1IfII tor whidl GA Is 
proud to 1lI~ 'ull ~.bil'IY _ . depefldable sysI .... 

!Nt "'1I1IIISi1)' fRY lis own Wlr1 in)'O\a" _,lion. 

• • • 
• 

• 

, 

l"- v, • .uIed lor IIi'" 1soIat"", or lot hell " ~;., 
c.n be l>andled by GA iCII"InOers ... ,I>out k-.s in pe,'''''''' 
ance Guaro;led eonr>ec:liD!\S a.., pteser;ed thrOUJi'l the 
scanne.s lor meaSII.emenIS IIIal are Independent 01 ""Y 
taPIClllInce.1Id lelkille. 

Some GR $<;lIn ..... ' 11"" 2201 lot.iaSl are In' ....:ted 
• • prHsJy for compUlet ctnl.ot TI'II\'.II assembled on 
(ire ... t beards tn.! I • • fully Inttrrloani6Jllle. ,_ pat. 
"''''''1 lilt S15IIlfll!1) k~ pace ... ,' h ~8 ,_.r .. 
",.,,\S. Other scan....., (the 1 no __ ) 3rt IlUIQrnd'ic;. 
They can be corriroHIICI rNtlll8l1y or by !:Xlt ..... 1 pro­
s ,,,,,,mlng. Up 10 ]00 th.nN:~ can be &elected M iler 
randomly or ,_tially . SeQuential IItletlion can be 
SI8OI*l Del_ crew!. IImllS on comll\¥l<l or peflo.li­
aHy .. ,II. ~Ied ~I,"" rare ¥rd Ow~~ 1.""'_ 

•••• 

•• • 

' '''' In rntorma'"", on wII,ell limll his batn .. ..,ttrdKU and 
C_I COI"respo"''''", .eia)' (""IXI lor operatIon of 1M 
lOtte .... chpt.l,... or ,tQOtden in your I)'S'''''' 

So?vet,,1 toml'3""""' can be used loeettre" 101' m" .. • 
p,*-t oloefaOC. sort, na. 



1785 Digital Printer 
Po,m.n. nt p"ntod tKo,o1o econom,,:all~ Th'~ P';' ,t~.,. 

P'OV1rIM ~ p'OCI '",.'. compact, ,,1'1<1 ..eonomlGat meanS 01 
,..eo."lnl l\.4·2 I eCQ dara ,n p&f"'lln"'" pfOnrf(! 'orm 
.or>!! '. &r, I'-«~"~"! "',,,,,~,,"i"" in,I","',,"1 ror GR dIR".1 
itKI""""", It t .,,, be ~tDr'P<!d ~.!"", ""Ih a OlL/ TTl 
"'pUt f ~,~", .. ,Ih ",jeg1'a!1'd C"CI.":< <It "',I"" 1 !I'rolt 
1Olt'" 'I'IpI,lt 1b<.1!~.ed' ~""!'" ""Ih FlTl .:c.rc~,t.y 

Recotdl ~t "" 10 21 COiu"''IS are Pfodu<:eod ,n bI«~ or 
~ Wo .. Mlec:led tleCn.eall) , UI'1''lcoe !~I u.e lhal 
.'111..-1, tot ..... n'!lIe. in-I_."" vajUf"$ '0 blI ""mod i" 
bIKl< "" DlJ! of IQIe<;anC~ v.,"" in red TI>I' I1BS.15o 
~hi. ~'''' deC:,'"", pciTIL. \;)<# _;0.. of dI~f 
~~. ;"pUl fabll!S 10 raib/ " 10 ..e_.' GR 'n~I"'" 
It'e., '. and b!o'l.,,-ed ,~puI """"'Ie 10 fK I/;~ , :ara ...... C .. -f()( .~I appIi(a!.:'If>$, pll>1Sll tCII'ISU,t your near"! 
:;11 r~llOnIIIo".c~ 

• 

• 

Couplers 

-. • • 

. ............... -- .. - . • 

1 

• 
• 

.. -

• 

T~. ..1. ·t!""I.an al Gil "- no! If\Iy Ye"''''~ 
',,', I, III' OUT __ ~"fd c:<>mPo'lIilbl"ly f~& 

'115" . ..J\er\t:I b~1 "'w h,gII-perl~e ",fmac-
1'111 ."r~'" _Ihlllonoy nor be SIJ""~ but wfI!ch m .... ' 
~I~!'· ... 1" t ... ~I""""" '~ol tl\il C""""I~ lime 
GIl , 791 eM ~ Cout>/<'!f II>f1"'h .......,"'" anr Gil 
.. ""'" 10 OulnUi dala 10 .... I~M 5.26 ",'d ""roch 

TIle '191 lC<;~h til) 10 22 d'i,IS ot I>t .... y~ d'IL' 
I4l .til!. In pa'."~1 I",,,, hOl'l _ or tn,,,, """,,,en, It 
,XMw •• U t~. cl4la to "",,~I 100Iioe-deci"...1 .cn!ltC.L CiG­
IU.es as .eQUlred bv the ""d po.n;h. 

SPt:CIFICATIONS 
"'!"Iou!: CAP~CITY Zt ....... " ",,,. , .. !maI point .. 
~ I .... '. ,n ""r of 9, "" ...... 1 hOI ... ,"01 c~"'. per In" 
5 •• rr .. ->I I,,,.,. pot , ~ATE) lint, ,)Of i/O "'~Ch."""",. 
CHAIIA,CTE~S' 0 Ih.u 9 ..-:I . !>. < , . ..... - '" 11m L9 
(O'u"'."" Z. V, x, W db.,., .. , ... P. 1.:. tJ, ", m. K. '" _ G 
"'..-"""20.ao>dm.I,,.P,8, .f.u.$,'" ".CIII."'z W. 
A . .-.:I Y '" coh.oM 2L COlO't A ... 01 blKk ",...""" .'H.. 
"='11. ~"" f''XIon P~l'[lt 15-in. _ ... 
'_1 •. «1 ...... t .. ~ ;d: 1iI .... .-.:I """",,pIt-oapy_ .... -.,"'-~ 
_ ..... : DAr .. 1~1'IJt"'iN'~ 2·1 BCD .. _ ~If 

-.. I ...... 0 .(). V oJ! 1.2 "'" __ . ICiIII: i - '2' 
'" '~Y"" _el.<~~\. I~V""7 I or ,.012 t lOCI< ... ont 
PO' 010 ",.10 Ou!lo<eII _ 10lil_1 "",~ CONIROt 
Pr"" ................... ' • ,0-", _, ... 01 .--""" _ 01 
"'. ,,· .. "'ed l' .. ,n.ition I"'.., .... ir: I 10 IcJCIC 0 16 InA,.,a. .. 1"01<1 
8~,,·, V-->' JIJ'OuI S tap; 0 10 In 'M ~ Ie...,. ~, ,. 
'10-< .. , I>' ~I <t<». 
__ 10-5 to 12S Y 0< 210 '0"" If. 5O\<I«lO HI SOW 
"'_nl • • ': Pt><t;,ble or ,x __ ... 01"'(1-I510I-lS Iwz~.ull 
Po,Wbk a5,775'1'~ In 1216. L')7'3611 ""I. ,.,k, 19. 
B I~ ,13.251. (48]<223,.131 "'" 

-imDiClii,l'i_ 
"","0,· "'_. 0'1. .... '" , _ _ ._.0 ....... ', ._ 

_ , .. -.01_ .. -
..... 0 ....... '_ .. ... _""e-, .............. _ .. ,.... .... 1_-

Lo .... ""-__ • 1-'_ 
''''-'''--'-­...... --~-......... '",.. .. _ ..... '·1 ____ -" ......... '''I·, -..- ... -P .... ',~ .... ,_ofIDl 

P .... ,'.", ... , ...... 0, 

$l'£ClflClono .. s 

... ...., r....,,'·I'" ~ ~ I "" 8·~ ,. L 8CO",...., lOl' "IT -8 
!< 50 Y. '0&" 0 Itt 2 Y ..... 1" ~<PI"C! "' •• __ a 
.",,' tl" ,I ""'" "" ·00 V I""" d\aUi, 1''''-"''' 

OutP"" 10 """ .... 11 ......... 01'<1 'el;,y _ I/I<! c"*,,,.,. 
Speed: ~!.,.""t>od 1>1' 1 .. .....,_ """"I 

SYSTEM COMPONENTS 



• 

2995-9158 Bias Supply 
. Oto50V, wplo.OmA 

• p'Oi'·mmlbl' 

Tlli, 'uWI~ prOVido!, /II b<n voltage adi~u.bl. ',om 0 
to 50 'tOIl. 'n In<'\!me"ts '" small. 0.1 1'011 (Se.eral 
S~OOI," ~~ be used ,n _ies to perm.,. ~b;ned bI.­
'to" .... III' to ISO V.) Voilitg1eS Ciln be 'etn<;;I~lr !)to-

1'_ til' m¥I~I'y SCI . .and /10 PlI~eI mete< _ to 
l"CICote ,he output k>veI. Tho! 299~9158 a~ p.otect, 
!I>e"-'i".mt ........ t5.-.d h.indl,ng __ I I,om 
'-.... '''!fiti'll ~&H 1M 'rom" cllaraeo,l or """"U"" ~ 
!!Kit'" '~e<>Ily COI'ne<:loo;i 'ot -"emenU bJ _,_I, 'i<n~"'111he currettl 

All acId,lo<:o:..all .... 1"'e cI t~is bOas suoolr II rhe.."., lOW 
_ift Impedance i' praf!flts 10 , .... b<tdB~ tell Slsn-I 
Thus, .mOe, P'I'IO$I con,j,ltOO •. Ill<! b.idae ,N(ji"CS Ire 
.a'id w,tllclul tor_hGn for IMt Im~e 

SP'[CIfICAoTIONS 
Vo/I ... : 0 10 !ill V. -.liu.""'Io", 0.1 II ~,s w,'~ 3 '" 
I"" ,H<iout d"I, 

MI re Versatitit fOI GR Sy~ tern! 

I 

tmpeojl"Ce Mu.' _t. 
Autom;tliC bodIeS. (!eos(: • ..., 
In lhe p!'oced'''C ~IIO'S_ ... 
lho! primaty pari <II "'lInt GR 
'Y'1ftm ~dl'" \tM! UJ)/I. 
bi'ot'/ 10 m&U .... e R. L. C. 
ard lossuP Ie I MMz. 

frequen<l' M.nuremen! 
The Type 11918 C&,mter. 
describe<! fully I<>WII'" 1M 
back of Ihll C8'3~. Is pro­
Rrammabl" and let1er/ltn 
BCD output d~" for mus' 
Ut$'n8fIlS of frequent:)' fO 
m MHz as welf 15 period, 
tome 1"1t."ld. and ratio 

SicBoI ScIurcft S,ne-_ 
lest ...... 1$ from • """hon 
of /I hetU 10 ~ MHz ... 
ava_ '01 1m ~~t_ 
" em .,... of GR's _ ff. 
II\IMCY $ynll'oallers. Vlf~' 
hons In lIR'IP' ... rnab~ """ 
oI\rtion {dOwn 10 0.01 Hll. 
!ro _ CilPlb,hl~. and In 
sianal pufity oHer /I _ 
thOtCe 01 perlOlrl\6r1Ce 

SYSTEM COMPONENTS 

• • • 
-'«Ufa.,." '10.2% + 10 ",VI tYlI'tal ST~BllITY, '10.1'% + 
J "'YI 11",,,,1 tor 8 ~ REGULATION "(0.2..... la "Wllfam 
100IoJ25V .... ·~. RIPPlE 100.Y,"'" 
C_t 4() rnA ~;I;", 10 "'~ ..... 1'''''. T ....... nL tu"",,1 
"""led 10' ]00 "'~ """',n 2 ... 
ImpM .... .., ~ 0.2 o. up Ie 1 kH" -., 1 I .. "" .... "'JIM' 
1"'''', Ip l''''lrIMPED~~tt Ik~ IOOUIV 
"'-ammi,., 100 iI'V. ""*10<1 0tI_ "'" _.pontI 
-,~ 

( ......... ......t: OP£RAn"!; T[t.lI"[RUVR[ 0 10 50"(: TEM 
PlRAT\lRE CQ[fF1O(NT or VOlTAGE "'10 I ...... J ",VlrC. 

' ... s..,....,: ~ CC«I. 1-..0 Io<k .... GA874 •• ~, ... =-. 
1<>< •• "'" 2994·1001 """ 'ott! c.",,~ etI>\K. 
/IoIocha<ti<.t: Ibr:~ _I Of't; DlME"l'ltONS 1".f1.<d1 19>..1.5> 
638 III 1483<89.162 mmL WE'GHI la.3' 1 •. 1,.1 rei, 
13 tb 16,.1 SIt,_ 

The hiRh pe!'rl~ of m.t"'l """1111 'nstturr"el't.. 
can /lISO be real,zed in • .,..tems aDPI 0., ........ """l' GR 
.~SI"'.....,tS are eQUIpped lor ",~ ,I, IPI"~I''''' 

--. -

I .. 
" 

P,.,rlm,,~"I. Attenu.· 
\;.., The Gl'I 1452 Mt= 
.... lor ~ the oIt"""""" 
.,.,pI'I\IdI o:ontml to a syn. 
1 __ In. 1,..1_ appllca­
lIOn, II w,Q BlI"" ... I" ar»I 
sJR",,1 I.orn 10 ~Hl 10 !iOO 
MHz by 0 tI'I 80 dB In less 
t"-" hili • miloS«<!nd 

lIocor4en unOet lIf\lWam 
COIII'oj CiI't erNIe per .... 
nent .eQords '" !e5I .esu!t5 
_ 01 ~lem l....c:bOtI, Gil 
PCI""toomel'ic Wip· charf 
.~s ... l ully PfORfam­
.... 1*0...., w.tI pk!t de: Intor· 
mal.on ana ac _I! up to 
~~Hl 



• 

--..-

1654 Impedance Comparator 
• 0.0«1 % Impedanu.oifl",nc, ..... , .. 1Ion 

• l00"t Ie> 100kHz_4 b..s I.equencl .. 

• wid. Im~cI.nc. ,.~t: 
2 U .o20Mn 
0.1 pFIO tOOOI'F 
20 ftH 10 l000H 

• s,_ .olid· ... ~ eire .. ,11 

• 'lot_llng_ 
,. 10,OOO/h, willllccnlOry HmUcomp ... IO, 

The GR 1654 Impedar ce Compat~'( r Uldil;;l'''' Dn 
tarp p¥.~1 ..... !~ and by a",,1CIi output -.;.It.aps the 
a,!!~.....ee In ~,'~ _ fII'\a$e 11'\&'10 bt-t_ tWl> 
~'erNlI irr ~eJ. -..I',. ~tandard and.., IoO"\II1>('N1l 
0 .... .,& to ,ts weed ana ~,c~-<k-I"hon .I!<tdout. the 
1654 II 101 Irul .~I'" In th41 $O<I"'B, 1oei«I,ng. end 
adl~sMI 01 c"",,,,,,,,,"11 In ptod...:ijon and Inwee!i"" 
iPP!o<;.o'.oM 

.\ccuu,. B«.Nse tile 1654 ~es tl,ll .. erces to 
MI ao:...~f.:y 0' 3 ... 01 tulllCa' •. 11>e ~ 8O;U-

• ." al'l<l '""I~h"" n , 1»<""" 01 the lawl ,mPf!dance 
.rC eons,d<',auly Deller, .. ,111 comP<"iwn prec:lsion5 10 
,,0.003% I,. add,J,on, tt.e ""'I1.~it""" rhanMl ell Ine 
!6!>4 !\;Is ~un ''''''"'',1Id te ensure ..cc"'~'e readi .... 
"" Inc"', ,,, ... ,1<001 1",- up 10 30'11. ,mpe(l.)".;e CI,l\efel'lC"" 

, ",:uotill" used ill'" 1654 10 '''''I d'il! ,I 
!" ,'. I"'., iI nttll.!&il>iII, pen<.'H,n~ _ c .. 'la,,, K 
"""'" "~_r onIerruPI."" t(JI ,e.odjll>l_" 

Vc.'." '" Teol .olt~, l'eQ.enc::y. and -.'emrn! 
t~"i' 01 "~I_~'rod ~..,,'gle d,II.'eru:os a'e ~I I 

I"",<! ~y I,,,,.t ~I ~I"''' Te<t velt.,... ,nd mea~· 
,,'e, I' ,.~ .... ",« .. , ifill ,~ ... pa"" ..... Ien" '~I""· 
,x'.,.j 'I) ''",ed. I"~ '';:''','01".,"",'0 r .... ..-,_~, 

1W\po .... ,....0 ""''' ..:h ,om: vo".,... lila ~ 
h!:5I _I. ~~ I."," ,Ita .,e;>Ie>.1 _" .. Iy 0,1"'-
at>d 0.001 ~ Ivi Kltlll. lhe '- _It. 1, and 

0.3 -.oJI, pe<m'l liut_t of lIIDI"e frajl>le tnfI"l'O­
, ,,!> ai!ow .... Y .0 ta~e<oet'f>c,enl teotl, and (""'ii, 

I ) tor',:, rna. " j '.I,,'ly! ntenc:l ~.lIe'erK» ca· 
pmohly to 3O'tt .~d 0.3 'a\1iiln. I ~II scale. 

W,de .anMn or in,pedance. fi!'5iSI"",ce. cap.x'l~nc., 
and /ndoclllnce car1 be comoa.td ... ith Itw: 16!l4 Sinte 
.1 ~ I It_former brodge. ,ts actUfacy is lit11e IIIN".!"CI 
by Ioodlfli; t¥ by WiI)' .mped<tnUt. tor most -..,. 
tne"tI, "!Ia.d te.m .... " pro.<Ied tor maIe'''1 tl,,_ 
term'f\itl o:otone<;loOfttl 10 min""i,. I". elleo;ts gt ~Iray 

"<Iu/e and ub!e ClPiIC.t~"ce. 

HIClH·SPEED SORTING, srSTEMS EXPANSION 

T~~ 165<1 ","",""'M I~ d;II~"'nco b~t""",n I"" .. HI' 
.".·Iy rQflr\f!Cled (om"""e<IIS. Far t:amN"SOf1 ~'''O-

L \'00 fIMd II "",'Cl.rd. Fo. Idl>'d <,0'1" yc: 
eo • h"'~ Ce>mPo".lcr at "" dl..., O"Ndb .. ".. .It, ,ugate U£l 10 I" .~ .. _ ~Iy. You 
C* _ Inne p.oblern5 neatly by .od"'B to 1M :'AiC 
~ce CO""D~'.I'" Ot """e ..... 111 ret, bv Ion,n_ '" 
do tile IICId, .... in I~~ f",m 01 orIfI 01 w,~.al mocl~" 01 11M 
16!l4·Z 5o'I.ns 3)"'ltm 

"',~ madIi' 01 t"" 16~.j·Z CClnlaiM, ,~~,\,on I" !! .• 
165-1 I" ,lO<l.1II'Il:. Com"","! ' •• _ ~ OU. ~'Iesl ant:! bor,\ 
"'_0..00-,''''' Awc....>dmQr;lal<:e<·,' \Sa_wl,'­
lin I ~,~, ~allJ ~&ned 'or U" 165.4, ~ 
• It model Q ,taIm t>\" 

• 

SVSTEM COMPONENTS 1 



TN! 141J Pr"",s"," o.c- capac.tor p.ovldes • ""'ge 
<>II."", 0 to I 11111 ~F. an accuracy 01 0.05%. IIfld • 
resoIu! ,OtI CIt 1 pi' Any v~ ... in Ib ranae ~ Hi NSitv t." 
,,, in·t.,.. readout c;!.al5. _ ,\ may be COtV>IICted 10 .. !her 
tho! l.ort1 or till rea. 01 the 1654 

The 1782 """Ioe: Lim.! CompafatOf provl(!eS l"". lim ,!. 
that vou rIV>'i uvr It!! )'OUf needS d,ctate, a h'ih an,1 tow 
Iom.1 lor botl'l P'fIIiI'I,hJ(le and p/Ia$e. TWO ..... IUH 01 .... ar'; 
I~only or phMe only. Of lour h,(ll "m,b \0 Wt1 compo­
~!. ,..to r .... c"te&Ot·es 1"'~ 5. 10. 2D ..,., 3O'JI, _ 
rtt«ll. M M"" I \ can be set I~ an aexufloc;y CIt .,-,tllln 
~;n. 01 f~1I \Cale """ b"ihl I'Bhl panel i~IOtS provide 
resu lt. oT "" comP3ft""" ,n Il'frns of CO Of NO GO, 1M 
1782 is nll.lable alsow'lh. ,elay OQI,on 10 conuot .~to­
_(.c iIOf1i"1I met./lan"""'. Tro. almponenl$ can be ap­
pl.~ ~'I) at IUlO",." ,..111 al rates up 10 lour per 
setr:o'd Fe' IoIl«iIll .ppric;ll>""s, \'P 10 16 Ii/I",I compa ..... 
Ion; com be (Clnr>Kted 10 thto 1654 Call yw. ICIcaI GR 
SllJes efl1l1'--' I", 1",1"", <IeIaiiS on Jnc:OtPOfil'"8 .x!~ 
toonal l,m,1 C'Ompa'~lor$ or OtnN ~ul()n'\/ltic ~';ng 
~nd 1IOI't1n8 e<O- )mcr>1 

, . • 

• , ) 

SP£ClfICATIONS 

• • 
, . . , • • Ilt a 

F-r_I", '"'ffM ""'yIOO H •. \. 10,"'" 100 kM •. I~ 
~nc'" 0.1 ,IQ 3D'\ I .. ll..:at • ___ dol,... ... " 0001 
10 0) , ~ " !u" ,,~ .. ~ l·' d._cnc~ A.~,~ 

•• '_ "". '" , .. >I ...,'. cI", _ ...,.,.. 11>0 ' ''' 
"'" '''i I.It>& ,..-,._...,. 

• 

'- .. - - ,- ' .. ....... 
100", .. -" '''''' ~, ,COO.r ,"' 

,_. , ,~, ;." . 
t "" 

........ , .. .... -". ' .. 
lQ .~, .. -~ ..' ... .. .. ,. "" .. ~. ". ' .... .. .... • .' • ,,-

'. 
148 SYSTEM COMPONENTS 

TYPICAL USES 
Rapid $Or1:,ng and rnatdung at ,,'eciwln ~ts, 

,,' -....bl,es. Inc;! nelwOl'~, manuallyOt w;,haUlomal,e 
eQU~t 

Measuri"ll the .trects 01 lome ano;I _"""."..,t on CO!n' 
panenls. wilh high preciSion aod cont,m,ooo, ItI(!i<;;Ill"", 

RaPId testong al I""I,acking of pnge<.! potenliOmelefl 
aodvM'.b1e ~;ton, 

Slu:ty'''1I the IrllQuet'Cy~' aI componenl, 
Us, comPO',son of_t.tles usually teQuiti"ll.lbon· 

tGfy 1K"n.QUoK. wch ft· 
S"",IIIm~. d,tterl'flCft. 
o al low·IOIIS d,elect,.c mIIterials 

o ( ", ~) a! ~on 
a or tIhIt!Ie a",1e 01 wir.-.nd ._ton or 

potenl_~, 

8a1a~ Qllr"~~fot,,,... .... ,nd, .... ' 
Sem>C'OllCluclot ta~,lilI'ICft 
C. p,OCJlarn;. c;!,,/t .... il h t~mwalufe 

- "" ( ..... ,.. '"' ....... · ..... 1-

" 
, 
" " 

• • 
~ . • 

~ 

• 

> • • • • 

".-

, , 

"" 
• • • 
• • •• • 

,_-l!. _ ........... ",,,",," "", •• ""'" 
- ._ ........ _--

~_,~(( .... : Met ... 0,003 ...... 000003 •• 11 ... Anal""VOiI 
.... 'III'JI. 0.001% .....:I O.ODIXl I ,odl.., 

"""''''oq: 1"'01 !" '. 
V""-"' ......... S40"' ..... '" u..-Ol. I. Of] V ...... ,,"" 
1>," ·.-'cant. ' ..... _",.·V' ... -,OIO_IOV; 

-,bo. oOI.>..-.cIon. __ 

........... V""- ""''''''"' Vo1l~A" Pl'0JI0f1~ ,. 0110 mel .. <Ie"'" 
1"-" ,I hoc '_'r-"+ COO'lf'fICtof •• to ~ lUll ... I>eh,"" 
c 10 "Tot 1782 Ana:· .. l,m.1 eomp.,.!ot. 3 ~ or + 10 V 'CII· 
1*'<1 "II en '_I I, . l>ehind ~ kU lOt DVM ,0.·0 0CIf>" 
_'-, or 01 .......... 
1 ... Spno!:AtlCM.I\ (O'''CD'',I I* _ ,..,n.meter ...... 
W,·" .... , .~ OUIpUt ...--. -.out ~ """""""'Is 1*_ . 
• ' .pI .... "'II ... ' ..... ,~ II« __ 101 lOCI Hz 
-. lOS 10125", 210 10 250 v. 5060 Hz. 15 W ''''pI 
16S.·ZI,3~ w 
S~ppt ... : r.t"'I'~"'_'loII:l , __ tot .,., p(IO<o!r C"'" 
..... 110""" 1782 ANAlOG L'MIT COMPAIIATOII (supQOif'd ... ,~ 
I1 ,_"(1 ,U), 1~13 PIIWSiOOI OtCADE CAPACITOR ( .. 1>PhId 

... , I2_·ZJ)..:1_GII _____ _ 

of ' ........ 0.. ~ • ..:1 ond",,_, Ir.ao.PI TUT 
r'UUIll 'Of ~ ~t'M at _.IS I""" ..... coon· 



,..,<w" c8blesl , 1~%OO A.D~prOR !lIT 101 rntn_', 
• "-.<n ': "«l , ><!" 87_ ~e COUPU'I(l PROBES 101 ,,,..,,. 
po ,,",'c. I' ,ft ,...,.,td >II 8N II31 PATCI! 
C' - ,!0<· __ toCRI14",. _~ 0< 

• 
"'_rtIc.ol 1654. to - " 11' •• ' I&Sol-L 

• ><I ." • ,,;,. "" .. !II ' , "y 'hl"~ 
o;",o.~ONS ... .... I"" 1><, ,"., 19 5..8 7~ ' 15 

·?l?3Bl "'m" li61 .' 1'1·',135 .. 148J . I7~,J'l 
'" 165010·21. 12<\9 ~,,~, '" ~ ',<l2l<381 .. ",.,,_ 1654.22. 
·ll. 115'19.~.!5 In 14~~"2Z,:,81 "''''' W[Jf.111 1654 
beo' n, ~O Ib 091411 ""I 60 c, 128 filIl '-'''''''0'- 1654 ,,,ok, 
~,~ 021<aJ not, 40 'n 119 , .. 155<111. 51 ~ 
'~4 "Ii, co." 63 !II 12'1. I II I •. 16st·ll!. 6!1 lO q 
, ... 79 110 136 ~ ""-'C' i654 0. nib (35 ~ I ,'I 
III !~2 kal ""WIa-

• • 

-

---- ------'~.-,-' -_ .... -"-.... -
''''''---'-, I ... ·n"""_.""_~ '.".n_' .... ' __ _ , ........ .....-,.,)-, ... _. __ ... , ... .u_ _ ...... ...... 
A_ ... A •• I ... .. 

, .... ,I'! , ... ,.,,",. ,. .... """"'._ .. . ,. ... ""'_ ........... " ..... " .. _.'*'M_, 
.'··ll~C-Olf ....... -... ......... , 

• 

-

---.. -.,~ 

--

1782 Analog Limit Comparator 
• .cc .. ..."y 10 '654 'mp.td,nc, Comp.,."" 
• • Inde~"d.nl limlll _ .... 10. high o. low 

• 2' oj lUll Kal.accu.acy 

• GOI HO GO IIghll,opllonil contKtclolU ... 

Tho Gq 17IU '" L, "I' .... ~,o< cr_ I~ 
"' ...... o;~t! ,,'4 .. .-ar.,1 

Cll)et81e if' St>/1,"Ii _PIlla!,e .. 11 WO'OO"",es '''' .oil',.. • "It.,. O<JlpU'l oll~e 16!>11 alt< Irt!;I ~;&h...:l 1o'" '",ilu,C! 
"" l~e 1782 ,,,,,,I ~4flel ,01(1 d,$p~y' GO Of NO GO l i~hrs 
10' ,·"m""IIOtt"IJI. ()Jll1<)r\a' reray equ.Pll8d mo::IeI& w.' 
Iljooitt,ll" ~ 'I(Of"", aul, .. ahe ... )!I.nll o.McK. Up I" <I com· 

ponen'~ pet s«ond ClIn be _u,e<! "',Ih tile Iw" in.Uu· 
menl.IOfIethe, 

FOUf conlrols on '"" honl p,1In~ ~n the 10m,,, 10 be 
lei 10 I' res()r"IICft. e«h conlrol C¥I itCT as .,tllet I 
II h 1'''',1 or. ".'" ', ... 'as ..... Ied onar adiotNf1~ ' ",'d'! 

Jd for .. Z or . 8 n .. ~ bv. ,u'·fMnI'I ... ·lr.ll. 
GIl • ", ..... _ ._. 

srf:C.flC"TlOHS 
In ...... ' ANAlOG VOl. T M;( '" 10 V lull SQIe. IIES1SrA'Ir.£ 101 

,'.to<' 66~' _ . 
OutpUt: ANAt.CX; VOLT~{.[ ~"c.o' ,,, ;"",,1 O(CtSJON 
OUTPlJTS· ~,,,,~I or '~I"" ,_ V"~dl. NO·c;g _0 ror 
uen "m'~ CO lamp ,,",,t .11" ""'""~_t .. '.fI"~ all lin 'It. 
R~r.trl1">·,r;><ll(opIJon~' ISPDT......,',""'\S.ll5V', Q. A 
,n."""" 
Act ..... ,., -2'4 01 fu llC." 
u ..... ~ f_C";~.;,.,".~~'t -, un "" WI r".. .. ~-.' ".. """ ,,,'" _ old"' ...... -" _ OIJ"'­
CONTI!OlS. I""", -=- <.oIb_ 0 to 100 1_" " ..... "'" 

_lalOO,.w, _ ..... ~_0IOJO(J16 
W pro " .. ...,.,1 
THI~' AW'", 101001>1* _t ...... tor "" ....... "". 
~ IO~ 10 l?!i 01110 to Z!oO V_!iO toW }I •• 20 IN 
5"""1.",, 2~ o""t.K1 ", ..... ,.,' ... "" '0"' _1$ ""r .... "". 

p i ~" .. ""_ ""'<1_ 
MKIo.nlc.o~ Con ... ", "'. be'dl cw,"'" OIMEN5'O~S ~'" 
I'L<dl Ben'-". 17<3.88.<!J88 I" (432)99>.251 m'n!. , ...... 1', 
3.5<363 148308\j,220 ...... j. WEICIiT. 9 'b I~ l<.II .. t 
15" 11 "~1""_ - , . 

;" .. "".,., .. " ... ",'".", .. .--------------------
:~~~~: -~-- .. -......... ".,.-_'M_.~''''''''.·''''' ,_.,.., 

, ..... u ... __ ~,'" ......... r' ... ~_ ... ,~.. -~"-'''''''_ ".,-t/W __ .· ... "'" .. , ... u_""'....... _._.w"n_... "n_lO. ---------------------------
SYSTEM COMPONENTS , 



1651 Imp alice Bridge 
• ............. A, L.C. _G 

• 0.1% b •• 1e IM:Cu rK, 

• r .. ,Ie • • , b.'anclng 

• dlvllAl , .. dollIOll'llC and G 

• pOrUble, ""-conlalned 

Today', COtr1PO<>enIS _<Id h'ah-ptllCi"on musure­
men,s: lodlIy', SChedules demand las! anlWet. OR's 
1656 _ 1'- demands. A PrllCi~iOn adaDblhon Of a 
klng-l''''' fa_ire bridge, rile 16506 si"'lll;'ies 4·place 
~nl .... Ill __ swilClleS aI'Id reduces PQM,bIe read· 
inl .... rot " ,Ill in-liOe g'gital r-.t 01 i~. 

Thoulh 01 1IboolI1C!)' 8CCUfKy, !he l 656 os.1so !til! 
ide.lJ pne'<l"W'pose Insl'<IRIeI't for ~roducho", inspec· 
I,on. and r,.1d UM. U'S fully portable and self-<:onta iJ\ed 
for bD!h K .nd de moIIW'_15 and demli/ldS rIO 
speci.l1 u .. ,ninllor P'_ UH. 

loiNS""' lIlIt.-ly wI<' or &mall val.,. 01 R 1M' G ... m 
ease - ""'" ... " appl'1lC;a'. , ..... XI'aor~ry _.I,Y'IJ 
01 thoI del«lor ,/I tillS irl$rrvm .. U. Indeed. lhere •• lew 

I MANUAL IMPEDANCE: llllEASOREMENT 

Impedance mNsun:ments t"- ... M CI\iI11etlCI! it. whethlf 
de 01' audio-frequency. Nahce!he .... dlt"t ot the 'ar«eS 
1ojIO!C",ed below _ ,"" ..... "', ......... "', ..... _ .......... 

. ~ " ••• _ ... ...... "~" .... ,IlO -• 

..... -_.,... ... ,---_ .. _....,­.-. 



SPf;CtfICATlONS 

-.~ I_U,' ... 

~., .. :;::-;:;;::-;--t'-=::C,'-"-"'-+ e ..... _. 0, . .... " • • r 0.,." 
>«0,.">' -.,'......-'. 

-.. 0.1 . " .. l'OO,.:-t-c,C,:-,.:;--
S<no ..... _ •••• ,_ 

11 ... " .... '" III mn .. I , .. n '''- . "':-,,,.-C;-;":;:;-' 
e-"';" 0" ~1I .. ' .1 ~ 

OC .. "'- ". 

--~ .. - .'" ... ·r. ~_.t_ .. , -'~OOI ,.. .. _ _-:(11 ........ , ., .. _,"", 
;.,' . , .. "._"'. ,~,. '"" """ ., 

"'mDI 
-~" .... -. 

__ -. ___ ...... 0' I 
:-:-::-:-___ :"-:: ___ --·C~-:-.-::-: ....... ,' - 110 

_ ....... '- .... ..... 0 -.n .. _ 

'" +·"'h._" ..... 11 .. . ~.,,- " .,Io~" '_'., """" to '~'c' _ ... 10, .. _ .. _« ~OJ ol'. ~ II.M._ 1 "'" _ .. , .... """',' .......... "'" " 
't.. ".o .. __ ... _~."_ ... _bolOta .. _" ... _, "'_ .......... , .. 05 ............. _.t"" l"ffi,.l. I k ... '2'(, 111:. I 5 V "" (.,.."Il 20 HI 

1020 ......... T)'IOe 1310 .. 1311 ~ ,~~ 
Dot«lOr: '~'omII. I kH:1 oK ",;11\ >20dS 'e;.clirlll" 2"" .... 
,...... '" fIol. ........ ""'It",.., II)"V, """ "" ........ _I, ... 
,It Ext ...... l, T,,,,, 1211 T_ Ampi.f,., ..-.I N~I ~IO< 
'""om~ 
a, .. : 600 V ""'" on gopocltor<: .-nail C","'On" .• 1",,_ on 
"""-" ''''' ,ros '_IDrI: • • , .. ,-".1 o-Ir 
T....w...1ol " " .. II>OCfII ~'r'OI; .. ",,",,'''' ~ pr. ,,,,-Ie> 
too -.1,'-" ' ............ _ ~ lot '" Ith-.-., 
"" "'e< e'w .... _. boa . ..-.I DO llljuoImr' 
S'-'PI'I*I,60".,,". 
A •• n.""" 1650 PI TEST JIG'o< '.Pld _ ~t con",",,' 
I"" " ,""I ,.otI com_" to t>r __ P6M1tt. 3, .. ,""~ 
...,..,. cl., ,!'" no&I~" "'0 LaIliIl I ... ,-=-. ""·""""It 80 "III 
.... +' ., .'_. ,,,·oct. 0ftIw a!loor;,. ~ ___ .'n .. 1tS on _1"" I$J _~.DOI" 110."",,,,_,_ 
0.001 
-. 5 0-< , WPPI'-I, -'.'1 dltcl<ll ""'. 1Nd_ 
"'ec,,"n,ut P,p·Tilt ~ .... ,.oc:~ lI"II>Uol OIMEIoISIOIolS 
" .. !t,d - Po.-ld~I~.) l 2~l2 a7 . 6 6!1 on. i 131>321. 110 """1: 
,.:l<. 111>1225,515 on_ 148.l' J)hl46m",' W£:G .. r I'ctt­
_ 1~ 'D 11 "«! ....... ,. ItII)O q) ""'~, 'iI<k. 1611> 
(a loa' +d l'8. 113 I<,; 

16S()"P1 Test Jig 

rt.~ le,~ 1'1 _~I'" • w.ed to cor<r<KI CQln~ ~ 
quiCkly 10 a 1M;' '" ""'m' ...... nd.,.~ be PICe<! or' I~ 
berIch d"'ecl'Y In ' '''''\ Cl lhe _at",_ f t."", 1'-' Ieot I', 
and 165().B. 16!>6. or 1608-A I"'pedance Bndp ""'''''. 

• -.. ....-' ... 'm_ ......... .. . ''"'''.''- ,-.. .. , _ .... - , ..... "'" 
DC ... _ "-" .. '."i'_'~ .. ,_ 

''1''11 "nd e!(.C I~nt com_I &oi"1'~1 Glv!C. wMn lilt' 
-' meIer 01 V. bt'''lil\' ,S use<!". I~>t ind;utC>l 

'~Iest 1'8 fl'llll<es. lh.O!<'!-I.....,,"'" tor"('Ch.". t<> I". 
bt'odp. $0 IN! n .. , es"ual z .... o cap« t~rJte is nell ... ",.. 
Th&1eId '~i1~ to_OS ohm lQ~I)"" efI~t .".Iy..-hen 
W!ty I ..... Impedances a,e l'I"IN$-U,t<I, and I ........ d_ 
lance allects (01)' llIe "' .... W'cmcnl oI111e 0 of IfI(j...,:IO". 

I olrod...c'~t> .. "",,'I e"", "' 0 ()f 6) ,1 ~ 1""" 0.007 

.,..~ Net, 10 01 128!i ar""'" .... PCtInI- 4 It! II t "41 

-
MANUAL IMPEDANCE MEASUREMENT I r 



- -•• , . _-
Of ','.f' . ' .. 

t 

, . 
•• 

, 

1608-A Impedance Bridge 
• ....... ,,"'" c, R,t. ... 11 G .It" IIlglt.-I ... doul 

• " 0.05% .ee .... cr 

• 20 Hz '" 20 kHz ' .. '-<n.I.,....." ... 1 
• Int ..... 'I·kHz <>KUI.la, .nd deleetor 

• ........... lrnpoacUInc.oI ... ' ph_ ''''III. 

• .cel/f,I, O.n" 0 ... ding'O 

I~', w,d~,.np I><,d", .. ,II meaSUf' pr<!C1SiOn compe>. 
...... ',. 10 .n .occu,.oty af O.O~" - capacll~. induc­
tMe\'. ,fId OJ<.: In _U A de: ,~,stanee.nd 0Jnd",,~ 
An ,,1/Il0I0I e" .. I, .. """"'1 and rlp.,j.bllIonC' .cIiust 
_,,'~ .. I..,.... __ .aTe _ 11tS~ Iab<>r~t()ty CI l>tOd"chQn 
te.'~ Si~ bfl<f&ll C"CIJ'ts CP>'CI" all ~ibl. Il/'IMe _1ft 
10 l!>at any nelwao. c.an be """"",ed, _ &ueh "~k 
bo. n'· lIS loiterS. lr.ntdUCl'rs, and eq ... I'l~'S. 

In IIC ,eshl~""e .nd conductance mNSU,emenls ... a 
""' .... ,~_l lot pr«i.$e bllOf"C;nlllillfl pNase InfONnBt;on 
"""ui ;n p<ed'C""11 h;II'''''eQutnC')I lMI\niC" ThiS c. 
1IItW~)' "' alSo '-""h .• lor me....,' .... _, 'NC1~, 
.<do as ,I CI>CJNo!., ... ,-... .. s'jd,"i null T/'Ie hl&h Ilha<e 
prlCiSogncf "O.oore. .ed .. ~ DO< 0 ..-urement. 
,_ nc'lIIon "'",·1_ ,,,,,,,I;w>ee, ~ ,rru.t oIl""~ 
"iIIl 0 01 a tOlel.Jrn:ft lor use in precision net .... ~'b 

1 MANUAL IMPEDANCE MEASUREMENT 

Tile 16Q8..A w,1I rr>eilW,8 res.MGU at [IA 5pot(:;l,ed de 
voitaS", three-Ierm,nal CilpacllON; and sm.11 Cll>kiton. 
remote!~ located, """I,e-billsed ClPlCil~ or current 
b,ased 'n<!uCIOrs and fn'~II)tS_ AImo5I an~ ,mpedaoce 
1 me.:rsurable _ !1Ie .ud .... ff«lue!lC)' fl"", 

The 1Ibi;'I~ 10 tnNsur. ...,..11 ~tlCft b,.. ,"'_ 
le""",.1 C<Ir>neC(1O!> ma_es poa.o.ble the rneasur_t of 
tnoI c.!IPlCitarc:e belW<len eompot\ef1 ls, worn. Of """""ing 
structurn l<;it1,. 51>'eIo1«1 cabin Ciln be <.IMd W,lhQui 
~,,,"I;<:ar1!'Y aifec!'''Illhe aec:u.;Ky ol ille meuurement 

f,,, p.oduchon 'eslonl 01 ""mponefl!S, llIe t650-PI 
lesl l'l is ,..:ommended, 

n". sell-'CCltll<i'oe<I brid~ s,"~m ,ncl~ ". D<od~. 
...", ...-,It> su,1IbIIr Ie end de !oOUf'Ca and ~I'-':I~, The 
bt;~ ~!S ••• oredsIon ..,its. The ,*,,~- .. our>d 
.esisll)tS are "' ..... \0 I~ U5ed in GR ...,. 'HlS, 
I....:e Il0l<,..; \tie "an<brd e.>PK,ror Is • c;x;IfT'b<lI2lion 
,,1.-e,-MICa and ~~bH"ed-PQlystl'_ unit. wotl> • low 
l~ml''''~lu.e coellr<;,enl 

rr.. re.Jdo.ul <YSlem ISd'R,ll l lo< C. R. L 81\(1 0, ;OS well 
III I", IP'Ie a 01 ''"''..tors. 0 and a 10' capac"Ots..-.d ,no 
d1.I<:l(>I' are r1'.ld haM • llllal ""It> IIIe COffeel Ellie III ....... 
...r"" Deci"", pOi.-,ls _ un; l~ ... ~ incIk.ioled ""'0. 

lIieJO!ly, end lhorre ~f' no mullipll""1 laclan lOt any 
..tn' !yal I kH.OfOc. 
The C-R-L.c fudoU .... bClth COlI'''' -'" Irne adl ... 1 
~~ c;Qr1lroHed b\r conca"'"e ~nobs. 



Ii':. '; --

I,. ; 'IIMr .. tlQu~ , W'""', .. nmov-.. !", Int tnT""" " 
OICHI.,1of .".' [""'" ;'""''''1''' ". 1)1'1 8 P~'-'I-"''' i." 
v,.u,h go" ..... I!U,I¥ '<'1 ,.Ked .. lIn '~OOUles .. v";\a!·" f~' 

, .. !I ... '''tNn~1 t",j J'e<:1""',d",. Pf"VI~lOn is "'~U' !c', 
"II .... u:,,.,..1 '* I~""" 111.:1 dd..,to, r~",~ de. _ .. , 
plie$ ~'" "'Cud..:! b " '&In ml.;m"", ~',yit, .,., , 
.. , .... ~'_;~!"" e, 

Sfi'{C IFlCA TJOI'ts 
Ib_, 
c..p.co""." - 'l':i TI - II DO ..r r _ ""'"' ar..-s ... 

l~d..cl'~<O' ~ ~ '" !!XI M 
"",,,,,,"c 

~ ...... ""." ... " ~, ~~ 1 .............. 00: ... « 
Coft<jy.,O"<" "p."I .. , J' 5 n ...,. 'ono ' 1"""'" K 01 ' 
,." •• j..'~ ,. --.p" n. \10. 9 .... 
0- 'serlfttapKn"")l1 

,, __ , - oo:,IO;)lJ 

Q , .,. ... ~U-
-A _allo' ''IIIII;Woe., ,, ___ )II 

" '. ani 'ora) 

r .eq.-.q: . ~ .... ooj' 
'c,>.", .>' .." 

.. <u •• ." 
e.G, R, L 

~To_~:~I<' 
..... n ... 111 1 _I" 

~I .-'ll.H:. 
I '" lODO .. I HI;I 

COO;.; 1 1 2 ...,""~ 81 : kItI. 
,lI).15 10 U ~III> 

III U'U. 

~! I IIH" '0.1",' '0.00'1" ,,( k' ,.~., e, ,,_., on ",~, 
A .,.-.1 ,"c.,,, ....0 h''''''01 C ...., O,q--, "t· .• ,0_ t 

• .' ~ ~h"'~ _ 
__ ., ~ 1M .... t .. Io\JII &001[_ anrII Iorp pr._ .-C .l1li L: I. -0101 'SO'l 01 ..... ,," .. 

" ... ' 
_ ... 1 T.nn;".' 1"',.., ..... ' R 0_001 II, l P,15.H, 
e 112~pF 

, 
',:",~' --

IlC 1I""1-O ...... nII ~""" .... : Same ;tOTO' 1"'1<, ''W"' ".­
,,' ,-, .,., ;u'''''' Ie<Ibf ..... lti'oiIrOII ... ..,.. 

"" I" poe;'OIc h'Cll''-' I 0'"'' to 1 
''', ~,'''I''·., II ">I1I1..a<MI",I·" 

0.0005 ~, 1111""',,_. 
"DOO5I. !. _ I kH, 

QoIlI ... ec ,lIT' ~ :-; 
0.-0'-' _H-" _ .... ..,-, .,...,. 

_ I,..:; ... 'c _ ........ __ II ... 
..- Ii" ........... 1_ .... -,,. 

... J n'. '" 1M .. 10 20 >-II W kIil. T,.. 10·. 
Oiro; 1OI"-·"'e<lI'nO,_,~ •• ""_",,,_·,'<t "\lei 
.' .. - '.3!>_1~, 3%V . ..:I,,,,·ot; _, ~te:'''' 

t,WOfla$. 

PotO<to~ Inl,'" " f '" till ,,4'1 oi"'" Ib! 
...... ' ' •• 1 , .. ""., "j, ., tnOdu'- , .... .-.-...... I ~HI' 
"..., 0" to "'I' II> I ........ "))01"""" <t ~ 
-.1. s.n!l<~.'t,«).uro'l>' .,If<' Tf, .... !2J2~I"'*'A"'DI'"'" 

.-.g "'" :)01«.1<11 ""-""" ............ _--fI .. ""_ ~ 
~ 

Do: Boa" C'IJI! ..... '101' '-<1 500 V,· .. · _, 101 
.-,.- ",... - ..... .lCt, ... c .... -'...:I I ~ n 

S'~I' I·PD.,orOllnl .... ~~ , .. ~ 
aw.;Ioto&.-: IP';) PI T~ JIC. 
~ : .. ~') !25 .. ~jD tvt5:l V 5:l106QH,, lOW 
_ .... Ieol, R.,.~·t_<~ eoblnft D'i>'E"SlQ~~ l""h""l 
80-, ' ", I~, 12 ~,11_5 ,". ,.tLh31',~3 m •• ,,, 'ilC~o I 9.1 'l,2~ 
Ie 'RJ,312,?~4 1'"" 0'1[1'-,"1 17 Itt n11<1l "01. ~ 

'0 ._"""", 

- -1 ........... _ ..... 
____ H>V _ ....... ,. 
...... _u'v 
_.-'ll<ty 
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1650-B Impedance Bridge 
• "' ......... l, C, . .. cllo .. : A and G 

• , -. KCUrI<:J 

• 2OHzto20kHr, lnt,r".'lkH.anddc 

• po,"bl., N lt-<:on,., ... d, b.UlfY-Ope.lI.d 

TI> 16'>0 "'I"'" ".,. B" w. I t ~"" r~e n .e 
fa .:I '!o«>; b'}f )I'M'" 1110 'j. 

, ,.' -P _ ""'if " ~ r"":,,,. D, ~I .... __ .=. and t .. « 
ar-~ de ~,:<,.,"Ce " COIIGuC:U'W:e nt r"~.""" 

, ..... .......... , ,.-__ .!, Qon be made on lne 
~'" of ec:nsi"",ab .. «rllY r ...... ,!;lnQ to Pour><! 

Tlols ~,"<lp;ft II. w .. "IO!Iely "'!I· .. .,.,'.)Ired an;! P<l'1~~Ie. 

!I.lI'e<v-_'I'd. IQW-d,. .. 1I)/j~1lM' oset~t'" and de-
1<',1',," Me IncluMd The Nr>el metl'r Indica' ... both de 
,rid 8C bridll" unbilla"CM 

The m~~'~red q"""!"'e\I, R. G, L. C. O. and O. are 'n 
di<:'ltf'd (jirKI'y Of! d.4f$ ".Th lotMil"mic scala !<II'~ . I'."" perc.."",,, .ea.rKy '-',,'I pjoe~ and It.! .. ~,,~ 01 
'""UI ..... _"' I." ;""'icated b1 t~ 'lI"II" ..,n,"!!. 

Th' :;,".~ Cin:ut' e_l~ _ hi8hql0l,ty, <'..t> .. 
cor-oone~'S :"''It Cf'Sl..I'~ Ianf I.,." ItCcu...:y Th,O',"IO­""" ~.lo_ .. ~ed I\"IKt\I ............ de­
'IQ, II _ to rr~ II 'ow.Q (hl&l'-Ol ba''''''''' poW!)le 
,""!I",,,r ,) S'idmll null Ttl", ~Ism ... 1I'Ch .... y be 
'''' IcMd '" or 01..01" <If '''I'd, *'<I. a.;curac:y as """I .. ,. -..,.- , .. " .. -.. ..... , ..... 
SI'tCIFIC ... nONS 

110_ o' ... nu<e ....... 

lG H. , ... . ~., 

c ....... 

, . 

• 
• ..... 

COI"""*,,,"e !" ....... .0 ....... .,..,..,15 !M afe l)tol<!'CllII1 
_,bl. an I>!~e' '''_II:E bf,"-_ 

The fllp-T.lt CIdoe tto .. ,* I ~iEnl hand'" ancl. 
eaP!',.., Pfo/eel""" o;INft anoJ b.t~ 11",1 .. 11ew tile br!d&e 
pener TO ~ t,lled 'ot ~ ~1 any .tOllie 

--
' ... ... ""'H __ " __ "'-"""'."'_I--"""'-""~"-______________________ ~-=-,.,',,~'--• _ .. -
." .... ''''' .. "" ".-.... _._.O' .. I .~. 
0-""'" '." __ c. 
~, ...... oo .... _c_ -_._ ...... , .... 
0"'10'0, ___ <. 
, ......... '_L 

-''''-I"'' 

1,<>-" 
,.. ,-0-00'" 
,~ .UU 

". _...-..... ,"" ........ ___ 0<., 

Go"".tor. ,nte'''''.1 kH' '2,.. T,po 1310'" 1311 O$clllalot 
, ....... ..........ted .r *"! ...... I .... '.1 ... ~ ''''I<J;rec! 1n!."",1 d< 
,~ppl" 6 y, 60 ""'. mu. 
o.t_ 1"1 .. "-01 '" b!Nn"; ... 1.' .... .,.ttoctor _ .. t ... 
.. to "I," ~ 1 lHl, ...... 1".'1 cont,oIll1o.dI!d, Typo 1132· ... 
Tu e<l .lmIo','"" _ Nvn DltodOf ......... , .. ""'" ,1 .... t ....... 
'",.,,,,, os """";red, Comb<"";on '" III 1 _ij_ and 1232 
,"too'or •. __ I .. 1140B,.OsdIMof-1leMcIot 

OC "010011: • ....., C:apK;""'" 0:.-. De _ II> &JO Y 1 ....... 
, , __ ,tor ...... _ ......... ,...,I ... 

,,-,",,: _. u.~ .... De ..... klt ~,'" po-oci ...... _I 
.", ...... 01 Ilf<l&t ,_ 
A ... ol.~, rlpol&!ICI-!'1 USI JIG 

- -- -· ,_" __ ............... , ..... _0 ' ... '-" 
MANUAL IMPEDANCE MEASUREMENT 

~,~,)n ,.'00'", ... _ .. __ 
...>100"' .... <1 ... 

, ,<0.. , •• u WI , 'I, .., .... 011' .. _"" ,..,._""< ..... 

""....-: 4 ..... -0 ""II •. OIJoc>i...:l 
" .... :~."'ClI : nl>-Till t .... ..-.a lack motrfIt. DIMENSIONS 
I .... .nod), Porlabkt. ll,6.15.12.2~ I~, 1330001110311 """,, 
'''''k 19.1 2.25. 4_\3;n, 1483'" II <105 mm), W£IGHT - Por1 
_. 11 II> IB I<aJ ~. 11 II> 110 •• 1 !oh''>P'''&o rao:k. 18 ItO 19 
qJ ..... 30 RI II. "I> shit 

, .. -,. . .... , .. '" • __ d 



" .... .., ... 41! ../ 
./ 

./ 
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~ 

~ 

, '-- - ., J I ~ .... , , 



". ... , . . 
I " • 

• • 1
111 

I I ." , . . 

1621 Precision Capacitance­
Measurement System 

• ,It' pf'1o 10 JlF 
IZ4igll ... doul, l C1-P9'" bu le KCU'KY 

• '0 "Jl[l ID'_ JO U 
Sodlgll ... Ik>u'I, 0.1'4 bHk accuracy 

. '0H%101OO'H. 

· '· ....... ,n~ .......... "'*',. 
wltll 2· or 3·",,"1"01 connK llon 

• comp •• 11On "'.aw .. ...... " 
• Ilmpl .... . , bal l l'l(:l w1111 111· lIne ... chwI 

T1'Ie wt.oIe 01 pree,,*, The 1621 ~"""nts \tie '·fU 
.... jQr ;mPf_' In """,'y • IIeaode ., ullr .. ~ 
'-bo/llooy capKitanal ""ere_"." ... _ tj;elk:lriC 
~, II 1$' c~"y M!"~,ned ~~ 
""""ble of (1If>OC,'anc. ..... "'_ In Inc.-ernetlt'. 
""""I IS 0 1 IF no-' pf) and ~ ~r. "'*',. '" ~ts ~""'1l1K 100 aU (]O' - "U, eQujy· 
. Ierrl 10 I shunt ,es,stJnce of 10 Mil). Measu' I'IT'IIf'IS 'f, !llrH wmina l, w,rn 2· or 3·, •• ml,,"1 connecti"". ,,1<1 
PfQY;,iOn I. also made lOt tne connection of In .,t ....... , 
sl~,d 10( comparoSOt1 rnusuremM1' . 

Sucto ':'11I>II>,o"y ~"" f)fI!CiI,on are uwal ly iJCC<)mpan,ed 
by fftl.icled lreq....ency _ tom!)":. oper.tiOn, The 
1621. 110 ... _ .• _ u ... y doff,':"ll.s. llu le de&.ada­
loon cI performance 00::'"" Irom 10 Hl 10 10 ~Hr and 
OI)e<I'H>n to 100 . H1 ,s~. ~ ... ~ 
by ;"'·1;". ,~ ............ ,:cheS _1/ adjusted .-.d 
__ .eel1/· AI' d'~ ',olcapac,1;w>eetor<l ~e, 
as _II .. pen ...... , ""''''I>'",n ... " allO """,ide<! by 
BC[)'(:oded COflIilct clolu_, _' I~b~'1 'ur panel eOfl· 
""'100'1 100' ~ by OO',nle,. Qt dill,·Ptoo;ess,na equ'IIfT*l' 

:c; MANUAL CAPACIT,I,NCE MEASUREMENT 

"'," ;,,!ecra'ed unit. The 1621 .~ an ~II 01 ""* 1"Iew-au!d onSlIUmc<"iS II precis;"" 'al,<HIrott 
t>ndg<.-.• h'llf'lly stal)le OSCillator. end an ... ,,,,,,.,,ly sen· 
~, ... medOO', Most 011Il0l b<"'R~'. 1n1~1 51 • ...,.,'" 

are ....,1_ ," ~ 1ns.ul.Ttod IIOUSitoR 10 r~ tllol eH""N 
01 ,mboent temPer"',," efta"'"' ~ s~, .. e 
IIiSConn«led II> reduce ~, UpjlCilance at 1M ""1ft:­
lOt i"Jllll. The oscillator !)tOIl',," up 10 125 V '"' 5" tOO' 
lultie'e<1t $IS"'" to be metlOO ~ W,lh unl>ll l...-.;IIS as 
small as Ofle pa rtin 10' 01 10 pF ~ detectl>/" conal", 
th ree meters 10 he lp)'O\,l 5~ ,he bltl. t"Q', 0.. .. displaY' 
tl>e magrut<Jd. and tile other IWlIslrnul",,,,,,,,,,ly d,.play 
,Il0l ,n 1>1\.1.., and <luad .. ' u,e COI'IpOneIllS 01 ..,y ..., . .. -. 

_ ClIO ~,_"'_'Ooc." .. , ,ttO 

5r(c.rN;ATIOff5 ( .... 1,,· ..... _ ..... <-' __ 1 
' ''''''''''''' IDH>1O 100 kHi' 
S' u f " 1616 Ptoe'_Cop.c: . __ • 8,""" 1l1600<u.IOt, 
12.l8 o.'ocl(lr. oil _, _I II\l<'rco"' .... :I"'" c-. _ 
PO""' """I 
Av.II."" 1408 R£F£R[NC[ STANDARD CAPACITORS (Ie or 
"'" 100 pf) I ... ",,"bo.l,on 

1'0 .... " 100 to I~_ 2'00 10 250 V. SOl. 60 Hi, 51 W 
Moch.nlal: Bonc:~ or .IItk mode" DIMENSIONS (",,~.dl 
!Ien<' 19.7!;<2'.i'5. 15 ,n r~1.616.<381 mm), fllt~. 19. 
2091>11."",. (083 . Slh29L ........ ,. wmlHT, s.tIC~, 105 
- (.8 ~II) "". 1.0/) It> (1;.01 ~ "'~. 'M;lo.. 9C III (. ( .." 

, lP.o (51..,)""""",, -­,u,_e . _ .. ,,_,00. .. . _ ... -..... ... 
.. ~.~ - >0.'" _ .. > _-""-1<.< 

--, .. , 'N' , .. , ..... ,." .. "" '02' ..... 



1616 Precision 
Capacitance Bridge 

• 10-1 pF to 10 I'F - 12·d lg ll ,udout 

• 10 ""II 10 1000 "II _ 5-dlgll Indo .. ! 

• 10 H110 IIID kHz 

• up 10 15(1.'1 In"". 1. __ Y"Io, 

• ).1"",111,, ........ 'em ... '. 
• COI.I.' m ..... 'em.nt. 

The he,ti 01 prKiliool n 1616 IS ,he '-I DI , .... 
1621 Co!(» 'Td_lI~ , ..... ",I'.~. no. bridp 1:1 
"I.., d<.,iIM)l1 ~'"~"Iy for use ~ ose,rl<o'<lI' and ~ ,,,,,,ot at(' m hand Of ill .pPi.c .. hon, in ""',eh 1~ mVSI 
be Spec'ahled lor. uni~1W nt!ed. 

Tht! ]616 employs I I,_'(ltm~r ,.,>o-Mm bridge w,th 
wl"CIl unblt1ance5 _ 1 ..... '.0 I ~F no prJ and 100 
.11 no ~U) I;.jtI be 'e.ooI~ Oelect."., '" I<.ICh vn;)11 
... bA1ncft ~ /II;,jfO by r~l,c .. rJonslor","" 0( .. " .. capab,~ 

·toes UI' la 160 '<O.~ It! 110Hz and b)I ' ....... Wo"""'", 
lhal IIIoconflf'C\s. ~ unV5e<l ''''e."",' ~t.oct.Ird5 In Ofde1 
10 'rd...:;~ lhunt COIPilCIt.tnce ":'MS the dplO!'Clor ,,,put 

Sl"ECIFIC~ TlO,.., 
!;apK>Ia_ .... .- 3~"""'" I)[C_OU' 12 
11',,'.,[ ,r ,_ I.r 10 10 10-- r.. ~C'Ci.lII.CV · ';J 
PI".... " , .... r,·,.,' , __ o. I~ Ir 100 pT "". 
"~I>. n", .... ", .. '" 01 Qi ..... h'" leii<l,'" ofdq .. _[$0 
I'P"" IO~·20C ... )Ir.I'P"""·'I,·:1If1 
C.POC".""'. 2-lermln.l: ........ .,.~. '''.9PI .s rollows. 
IIAM-.[ ··_',,,,,",,_.1<I10pLl{l lOll.. f 
~"'\.O ___ . l-' ..... 'n.t DlCAOrs. 'I lv"luatty 
",. 'ed'~ 11 "" c:. ....",~, IIA~CE 100""0 loo.u 
110 10- to) ACCV$lACY' &(0.1')1, I ~ In .... 1 ... -

hi ,', '.,. Tho .... ~ ....... 11 ...sue, .... ,,,,,,IdI""MIOe 
'Ot " ""QU,,,,t,U 0'_ t' ... n 1 'H, R£S10UA\. C 

"!C", ", '.",I.,na ~d.' 0.03 rfi 
CondUCI ..... 2,1 ...... '".,; s..m. IS __ •• ,_.., '.1I0N" 
RII~G£ Qr>. __ ........ -...oJo.101000.Ullil 1010 II 
MuII~ fOR 1 HR'A Xl. ~10, fOR 11[F'" XI, ~IO. 
XI~" ". _, __ C""Q 0_ fOR CO"OUCTA"n ONlY Xl. 
llO XIO ' 11 POStt~ ['111<,.01 t_ ..... """""' 
ar. "" 1'", '" (he ..,,,,,,,"'" • dII&<tt_ 
f ....... ""y: 10 H, 10 100 .u, 
St.nd.,d.; CAPACHANCL A" ~t.oC "'1/1 TC .: ·20 
we- ,'Id 0 '_10 1>11'" 10" --.! doIoIta. _ ..... 11,­
.t.,' .' fCo/-J'lppm,·C_O'·.IOIIP"',,,,J,,,., 
d. ",-. _ -...... Q""''''' *"" TI;; 01 20 • to _r c.., 
o "·200 '" lor 2 "'tI"HI _ ADJUSlt.!lMS'or III 
ap;o...~", ".-d • ...,. No 1h,""II' ..., _ door "" 
pon.r TH[R"'A\. 1.AG, C IIIWICI_ r"" f"". • __ 
"""",led In .... ,,,,,,,.,10<1 c_~ne~1 ",Ih & ,'''',,"", Umo 
consIahl 01 (, n U,n," '_~OO<J ,." """"""'''-1 ,,,,,,'"'' 10 
'''"'''~ t.l'Jo 01 _, CI>qoJ COtiOUCT A'<Cl ~'et.>l him tdI_. ," r ... t_~,"* th""" ~ .. .... ... _" ....... ~O<_ .. _ ... _ .... __ 
..... _ •• , .... ',_ .. " ..... _OI_U' 'c. __ ', 
< """ ~~ .lo_._,."" .. _ ... ,_c. 

., , 

ror 1~'maI Sli1tl,I.IY '" p,cdIIon "'~ ....... 
•• gr" vI IhO! ' .... ,.". "'!Hnal Qlp.,;.lanCe st...-d.J,ds ••• 
-"",,'K! In ..... ,,"""'IK! con>N,I".,..,' '0 ~e 1Il0l 

el!e<:" of IIIT1blenl If'moer~lu,, Cl\,)nges. Mo$rud'ns 11M! 
val...,.. al b;llanu 1$ .. nuallv Impoa~ib le dl/'ll 10 dlffel 
'Nd,"1I I~..:!, S""'~es ,~~ c"""ol ll1. balance IOf Ixuh 
e.«,IMICe....r ~n'ce p_ ~ .. un ...... "" 
_1 ""'~ IhI u ........ "" .. cOlf.-:l!ot.onoJ. il des"ed. iII1 
......... st_",I", ,,,,,,,*,_ -"'_1$ a'~ tDn­
..-'«.1 Ie tile 1e.,..,1 panel; li'>e ,*,11~"'or and dt'l...-''''' 
.. e et'lIIIne<!~ I, Ihe f.,..' as .re tile BCD d.>ta-OVIpuI 
t/'Ianr>els, 

100 O~ ..... __ ........... "00_. __ '. 

Com!>o_: T.,.", ..... ".""""" to _, ... ,....., ,,-.,., 
''''~, __ .....,.''.·3PO __ ~"""I' 

_by 01.0 
In""" I ............ oIIWI_ 0< Jr.G V ,,,,. • .., 1;>0 .~"''''''!~ 
.. ~'odito ",,",tw',~, AI I ... (:[N(RATOR to,,,,;,,,' ""''C>\I' 

..-..I4.m ~_ .. , 'JOO V"". '''0', ~, ... on < ....... '>C­
,_ ,_ ......... r.[,,[F~rOll ... OI:I[CIOR ~I_ 
•• _:IWlPol 
'ftl .. l-. GI!'JOtM' iotkj"ll (m'" ' ..... , ...... _ 1<1 C'OfI­
"".1 il , .. """~, ','*'-'so 2 ""d ~_ CR874 .. b:k,,. 

_ ,_~ "" ,... to <""""'<I 3 '''''moMl , ... "'~". 
_ ! 1<1 __ ' • • 1 ........ ""'nct...l OATA OUTPUT· 5O,p,~ 

-' J(, J>n (,po 51 ,_'~l," on fU' PL'''''''' (CINIO<, t,,,",, t~ 
8-4·2 I -"<led IICO...,~ 1'011"" ~t 211 V. I AI .. ndl 
.. teft 'or _____ ."., ,~._ ,....-.ttoely 
OSOUATOII: _ )(T[('TOII: ConMt. '" _ eNC .... -lIoq .. ...t: OSCILlA1OR GIl 1J1(, flCommeo-. Dt:HCIOIt; 
loll 1~.<8 '0'<"'" .. ,00<1 n. 161(; I!<idlllt" •• .,;.",,," ~,~ 
_ .... ;,_.., .. ' ... ,." .... II .. 11>11 C.o_.\d!"~"'_ """A_" , ,m,".""'!'~ 

MK~ __ ~ 80<><10 or ...,.10 """"" DI!,!(N3l0"S , • • ',.., 
s..";h. I') ]~o1l81d2 88", 'W.3~1>.J27 """'. , .. Ie, 1'), 
J ~ n.IO.S!; .... l4~ \.llD. 2f;,8 ""'" W(lr.fH _ ilell<h, 57 III 
'261.aJ .... t. &9111 III 1<&1 sI1,,,,,,~ flII.lc. 49 Ib (23 ""I "" 
GIl!> '28k&] .... plli',._ 

... ...... 
, ... "'_c ,,~' __ ---.... - -

,.1 ....... ,"",>0' 
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• 

1316 Oscillator 
• 10 Hz .ol00~HI 

• up 103 125 V Of 5-A GuIll'll 

• .... ,pu, I .... ' .d11l.llIbl. and ""I",,, 
• 'n,p/laH Ind <lIIMhthl •• ,eI ... nc:. output. 

• 10,-" ... . .. _ . IIlel, 

• c",,"" -Iinoiled oul""' _ .......... clt<:ulb 01( 

eo..-.enlMCe and perforrmo<ICI Scl ' OI.O" controls end 
1M 1316 Jl"o.io;!es any l requeney !rom 10 liz 103 100 ~z 
,., tll ,% KCY,;JCV""" ""m lillie Cl\an<;8 01 an 'm~'QIII!' 
ao!Wng the dial5 g."",de <n-,ine .eadoo\, Incl00 ln8 c\f!c. 
~., poml and ffequency ....,1[1;. Set two mor. controls. 
II<'Id the 1316 providft !,II) \03 1.6 Witts of OUII)UI pgo;tef 

112S V ~ ci.cuit or 5 A ~rt c;'cuot). low d<Storllon. 
~ eccuta,e ~ef"'g 

T'- leatu'~ "IcntI WOUld quIIl,ly!he 1316 as an e. 
«f~t ~.'.""tPOSe osdllator but it off~ mare: Out­
flU! eot\SIlnt ""thin ",2"4. Ut,lIen! stl/);I~r tonly 0.005"" "fl" ovet • ] 2.f1our period), .tid a syncl'ltonizing lealUre 
l!\a' "Iows the oscillator t03 be kd<ed toan n terrlill ltan­
daHl lor ~ 8"", ' er lIttu. 1ICy «td stabili ty. 

bctllen! bridle osclllftOf The 1316 is • hlgn..r,eri«m­
'n«! bridge II'Clliator l.peCiftc:llly Intended lor uH wit h 
the 1238 Delee!or and 11M 1616 Precision Capac:ltaf\Ce 
e"dge. The oscillator sup~hes 2 rl!lerencft (in quadra, 
ture) lor the 2.pt\.a5f! phaw....,U;.;.e de1Ktor. which en­
.. bin you teo ....,k. Indel*1_1 .nd ultta-iltecde bIIl­
.nets at !he condUClllnee (rNI POIr!) end caaaO~ 
<'_II_Y POIfl) col CiOPKi' .... doov,tl!S 

IIIe 1316 cotIllIom • W>C'R-bnllp ascI!!,,'''' _aled 
I".m t"" _ ~ a _.,""'_ 1._I.....-<OUIlled 
pOM!f ampl,I>er. The ascHlalOt t;'Cu,1 lrel_ • ptQY< 

• .", 10 In~ a $,'nc:I'o_ 'ltf'l8 "8"" f~ p/1;l$e Jotjo,nl 
~ 10 extrat! a S.gnal, ,n""pendenl 01 Ihe outpul selMI. 
10 OQCt.le I taunter 0110 .j'tIChr""I~' an O&C;II~, 

;.,., .~ [._ ..... , .. ... r ... , ...... _ ,,,. 

Sl"(tlrICATIOHS 

F .... ...." 10 i'tl1O 100 10Hz .n. ~ r.,..... Cent,"...., 0,. _ II .....,1 ___ 10 ___ .,"" I", , .. ,,_u 
• ","".,,-..., d'I''" _ ...... -..y M;!,....ur> .. "... ",,11'\ 00 
1,_ ~od ..... _I;"" "" "" "',Id ,. .. ,1. ' .... ..- ,..,111 
do''''''' _1_r~y""T., 

_...-.cr. 'I" or SOH! '" .... ,10 (""" '''''' .. 0'1' mlWM>le d~ .r 
."" ""'''''' _';or\. OR IFT Uypi(.o l II I ~HZl war",,,,. O.I"!I., 

1. 3 MANUAL CAPACITANCE MEASUREMENT 
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V..>rl t~tm no ",.nl 0.001 ........... ,'""" 112 101 O~, I« 
~rn~A'urY v.,"oOOO~'-

""_ Il<llput: COtH ROUro by ~ _,I;'" ",,'eh OM "_. 
~'~I..,j _n;p, MQNITO!I£O 1"'1' ",<,It" w,lh -3"1. «CUI"3Cy 
AVAILABLE 41 .-- B'lC COtIM<to< 

,.. """", ... >lG ¥ , ...... __ "'>'0 , ... 

Rel_ OUtputs: Ouadm",. ""1!lU1 II«> inilhoH ""I"'" IIJ 
90 r..dl .... _ M ... 8ttC toolOtl"" 

1, ............ .- INPUT r.~.,., bo Ioelo.od 10 .,,"' ... 
• "",'. Io<;~ ,,,.,.,. '1""'V"", ,,,,,,,I UO 10 10 V, frequency 
(""'''''.,''''''1 ........ ~ ""j~",,*,1 OlJTPVT :>O.l V "'" 
bt/I,nd 27 kfI, u$Olul to,.,.-.c: _~Ioscotll or to d"vtI & counter 
... :.not".. """Ailt", ~a1e .. at BNC <:<:>nne<:t(Or __ .. 

bol~ .... put."" OUIPUI l.rm'III" 
-. 100 III 12Sa'I(! 700 ID 250 V. 50 to 60 Hr. 36 W 
Mom.onkal: IkwIcIo or , ... _ I D' >.t ENSlOIi$ IW'~'ICII 
k<>c~. !9.1!uoS.13,DIi in, 1!\02lo12h332 ....... ): ,«X L9. 
].1.1 LU "'- l~l'88a9l """I WVCHl, Bencto. 26 II 
'12 ",I -. 32 II) U51<cJ .,. ......... od<. 21 II 110 Iql;) 0'I0t 
l1h !l21i8/""'P<>i<1I 
Do,", 
", ..... ,- .. , -"",,, .. , 
~.-

< ....... --
",o.""" '''H'''' 

",--.... AI. .... DIO ,,.,.. t.O.'Al.OII 



New Si" "e 
e etalog U 

1238 Detector 
• 10 H~ 1<1100 kHz 

• loo."V lull-"",,, .... aJllwlty 

• _~I""", jn,pha .. , ."d quad,alu", _I ... 
'Of 'apid /HI. ""ane" 

• .. «II&n1 b.idge delec:lo, 

Do,,&""" lor '''' d,lflcul! II you've ever had ICI t"'KI 
• "",II s ignalltom noise Ot 10 .esol.e I .'IINI ;1'10 ,IS Ir>­
p/'oasa a ,>d Quad,ature coo,pooenl5. you can app,eclale 
the adviJt1lages allM 1238. W,tn its high g.oin 130 
dB - , and ~e .. 001 only tor ""'I"ilucle of ''''' ;"PUI 
~'''''''' boJl lOt tile In phaY .-,d ~""~'e COfJ'lXIN'nll 
.s w~rt tn.e 1236 ~ ,twlf I\3od1ly to lhe most t.<>I:I'"8 
.-p1ocol1,QnS 

Thi. /1',gh-tle'I.,....,.,.,c" Ihott'(IOt ,s ;>tI • ...,," In oIntf 
''"1*'15 also, r.r1u::::J I GU ,,,pUt imDe'd3nce lor ,,,,,,,,. 
mum 1<11<1."8_ o,-e, prClecl10tl .p,'>!;1 r.ogn.1S "" to 
200 V. arod Iial Ot luned "eQUllrlCy .e.panse ( .. ,m Ot 
w,1I1011I 1,,,,,.lreQueI">Cy .IIKhClnl 10 tailor lhe detectOl' 10 
you, ~'B"'" "" ",..!!~ h<rw ··Ta~l<"d"' il m'ljhl btl 

u~.lIenl b.idle delKlo. I" comb'''''t;'''' wl!h • _pe­
Ci.' QSC,ilaIOr. GR 1316. IhIIl 5uWli .... Ihe necnSll'Y 
Quadr,lIure .ele.""ce channe". this detector is IiUpertJ 
lOt $lns'tove aoooo-l,I!CIUllrlCy lieleell"", The combl""'IOI'I 
,S Specihcally .nt~ lot \.1M wllh lhe 1616 Pree.~ion 
C."..,;;';once 8,~, enIIb~ ..... t'S(II~loom nt 0l'IO' PI" III 
10' nt 10 pr. Refer I< '.1621 Precision CioJ>;IC,tVltt, 
"'''''''''....,.,1 'ysll"fl"l. 

5":ClfICATI(IHS 

ff1tll......,., 10 HII~ 100 kHr lloT III'~ FlAI $II~ 
,,, .', 10 Hz,o 100 kH, IU~LO St>1 bJ/4 in·''''' -.! ~ 
... ', _ '5'; of ..... MA ""'"''''Y, 2 I~ 4". barw1~ .. ""'. en<!"'" 
on<! n.""''''''' ':10 rlB 1.,,,,, !,om pMk lI .. l R[J(CIION 
f ll T(~ ~ ... u<;~, 1'", ,..,~, by U(I "8 ........ 0;"" '."""" r. 
I~ 10 dB dliO Hr " .. II<ne l'-Cr. "Ilei' ,., be .",UMd .., 
•• 1 In""" Irnm~' oa. '.I' ""* lIlY"" tI.;IoIIed 10 .... B..c 
• "", "'" SE .. ",,,,v,lV ~I", _ .'" .... " LOO nV '",I I,,,,,'" 
1<.<'1 ... =-_,""' .. " ,wl' __ c"""" .... _, ... 
110 _fr'....r .. !o __ I.... , -.~.,.ty bJ' 10 dll 1M 
1'£0.0"(( I CoII.'7{l P VA" ... ",.. ''<PUT 200 Y ..".. 
VOI.IJ.<;{ GAIN 1M d8 .... ' I n...-, :10 dB .. t"""" 
_. ""I bJ' IZ P'>$i!"'" .... ,. SPOT NOISE VOl TAGe 

It '- _ .. 
" , ++ 

+ 
+ t 

The 1238 Oi!:IN:!Of contkl1 nt. hi£!l.mped.ance low 
_Sf, prea~hl,.., • tuned ...... 1)1" ..... a ~omPfnso"" 
.ml>',l ...... _ two pI\nI/-.... ,h.-e detecton., Ttwllll PI"III 
_te-r. prOVide Iht' 1nd1C.il1,,,,,.· one d'$pla~ tM mqni· 
lucie at tho! input s .. naI ...cI two oilier-. •• mul!~neo<Aly 
d<$pley Its In-pnue and Quadralure Componentl. The 
''''ere-r>cf! ~ill""ls can be 'ol~te<! Cllrlt;"lI<I<nly I.om 0 
Ih'ough 360' to .," .... 'e thai lhe phase met~" 'Hporld 
I~""lIr to l!>to com"",*,,, of $'li'l.ficancl to ~ou. 
lot tho most '''pi(! b.idp blIlencH Of ~igl'\ilt IINlrioS. 

The effeets 01 ""'M. hum, Ot lOy other IN>lJU'grlllf 
""""I¥r.inlnts ... "",malty ,edueftI or elimif\dle<! /tom 
rou< ~_!~ by..--lS 01 a l.....able "'I~', I.,. 't­

el"", r,IIe-r . .or4 ~t'IkI"'1e 1,_ comtarm. In !N ~ 
.nsil'~ dtI",·IOI' C I.u.,ts - all ~ .... Irdled Ir"'" the hom 

P¥lel by !No S'm( e r;>uIoh 01 a buU"" or turn <II a 1<rIOb. 
GR£._ .... ' ..... _I"'B 

"X) ~V ,~i.J1' ... ! 1 ~H' or;'" 1tIpJ! i"' ........ ". 7() 
Mn f>OO pi' UONITOR£O by ..,... .. ,""" • ....-. _.,...:1-
,.",~~ meI.,,_ po ..... _." .... rlete<!o<. <""T~'n !"''''-' 
,,-,,,I ,.".tJ~ ',em 0 I '" 10 t ", ~ ~."". 
N.te .... ce In ...... """' _II!,!OI', ApoIl!!d to "' ... aNC ca"lJl(' 
b' '"- I"" "1 V "'" Ie',,,,,,,,, , 11".10 'KI""~ .. ,'" 90' ph_ dll"", __ 11,,,_ I"""" ,...~SE SlilfTEN '01,""" bo/tI ,., 
_.~ _ .......... 'y " .... 0 ID 361)' _ '- _ .... '011", 
__ '"IeI"A<eI''''''_''' 10' 
Or.\oUt><M ~'N ...... PlJ"lN ~Y."""_ Z 1 V 10< " ...... 
.... M"'!I":'- .... ,·"1 ........... ~ '- 8'<C """"""'''' ~ 
~'I\.IOE 6 V ~c fo, '"~ .. ~ * .... ,..." PHASIc DEIU:IOII'So 
')1>10> I Vile eac'lTOf lull It ... _,_ (~I'" s...., 
"'11 ... ··, : .... _.r ,_ ~pIn IYpe l~po:k. 

[ ... ,' .. "" ..... ' T[ ... Pf~AIUII{ I) IQ <9..C _,"'..., M) I~ 
.; ..."." .. 1Il ' ''_M t<ANDUNG _,~ Of _~' '''''l~IOA 

vI! SHO(;lt 30 G, II ms ,/,", IAS01A·_ ~ JAI 
1I000"'tH, 0sMt1otOl .. ,In 0 .,," 90 ""Tpub; , ... 1316 o.~l~ 

,IOf" ' •• "'m......-""wer. 100 '" IZ5 _ 20CI to 21(1 y, r.o '" 60 Ht. 15 W 
M_~niI:o~ Ik<>:~ '" .""k _.. OIMENSIQf>S ' ... ~od! 
8<.,. ". 19.56ot.6(,,-12 9" ,n '_97>169.319 "...,\. ,,,._ 19 • 
.. n.1306_" !4!lI.ll!O~ .... ~: WlJG>if 0-.-..,27111 
,,3 _" ""', <10 ' . 119 kill ""'~ .«-0., 21 ., (10 "II .... 
J..I '. ~16i<J"~ "I-

'''- ... 
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1620-A Capacitance-Measuring Assembly 
• 10 · pF,ol ' .1p.F,2-or3-'ermln.' 

• 0.01 % .u:~,.cy, ,-ppm r'lIOlullo~ 

• I,ve, b"a""', In-lin. Indo", 
• , • • d. dlnlp.llon I,c'o. Of c:onduet.1>CtO 

The 162a. ... IS II sell -<:ontained ltSs.embl~ of Ihe GR 
1615-" CIIPKi!an<:e Bridge ""tl'l aPpropriale. OSCillatOl' 
and null delee/Of lOt ~Wt"""""'$ al II IreQuenci~ bI!,_ :10 Hz and 20 kHz. For applications requlrin8 
Olher or ~,gI>et Ifeq LJe(lCoes. 10 100 ~Hz. Ihe 1615-A 
bridil~ can til! wpplied separately and Ih~ oscillator and 
detector selected 10 mHl yo.J ... eedS 

The 162{).A i. Intended ' 0' 

• /ICC"",le IIr1d precise measuremern. of capacItance 
and dis.sipahon Iac;tor 

• me.asuremelll 01 ClfCWI c;lpa<: ltanoes 
• d,eleclflC measurements 
• ,n'",comparlson 01 capacitance standards djP.e • .ns In 

m<I&nilwie by as fTlUC/l1IS IOO(U 
The 1615-A CapaC,tance Br,dBe brings 10 Ihe. me.asure· 

men! 01 capacitance. 10 ,1><1 IntO'fCO<'TTparm.., 01 sl~"­
dalds. aoo to lhe measurement cf dlo lec, 'ic prof)OI!ftie5 
3n un1.lS1.Ia1 dear. 01 accuracy. p<ec'SKlfl. range. and 
conyen,ence 

H,gI'l accuracy is ;sch.~ through the use cl p,ecfsety 
.. ound tr<Jf1slormer ratoo arms and highly Slabl\! stan. 
<lards lat>rica!ed ! rem Inv~r and hermelieally ...... Ied ,n 
dr, IlI1rOgef1. For eal;bra!ioIl these slanllards can be 
In1<!rcompared. 

1 ..... Dr Th, ... ·T~'m;n.l ConneciiDfl .... ccu'ale Ihreoe­
terminal measurernanlS can be millie e""n fn the po'e5-
tnte of capacilances (0 ground as ka'ge.s 1 ~F. PS m'gI'll 
be eflCOUlller~ w,th the unknQwn connected by meam 
01 long cables, The b'idge has tile necessary inlernal 
Shi.lding 10 penn.1 one l",mlnal ot the unkr10wn capac;· 
to!' to be <li',"",1I, grounded. so that Irue two-terminal and 
th.-ee-I~'mlf\o!l measurements can both be made O'<er the 
WhOle capac,tance ranlll' 

, MANUAL CAPACITANCE MEASUREMEHT 

Con..,n;~nl OperatiDfl For boIh capac,tance and di'!­
S;""!ODfI tactor. lhe balance controlS'f"<! smoothly operat· 
ing. le\tenyp" $Y>;!ci'Ies. The readoul is d lg,tal and !he 
de<:!miIl po,nt 'S ilul<>maloeany 1lOS,I,aned_ EltCh capacl· 
lance dec1de has a _I posilion 10 lacilitate rapid bal­
ancing_ 

The 1615 elemenlllry d;~gram (laCin9~ is also clearly 
delineated on the tronl panel 01 the brodge. CllBnges on 
conneclKlflS and Q.O<lnds are automalica lly ;nd'cated. as 
yDU SWitch the bridge terminals lor dolteranl measure­
ment con(ilt.ons 

utend Ihn,. to II.! I'f With lite 1615-PI Range· 
utension CapaCilor. the 1615· ..... ,II meaSure to a ma.i­
mum 01 11 11\10 ~F This Cilp,lCllor plugs into iron! 
""nel bfldge term,nal. and can be adluste<l lor calobration 
to tI>e bridge standards_ 

SP(CtFlCATIONS 
Nr!OO'monce: Rol ... to 1!Ie 1615 B,leli. 
f requoRq: 50, 60. 100. 120. 200. 400. 500. 1000. 2000. 
5000.""" 10.000 ttl, for <nO below 100 ttl, 1620-AP 1,,;111 
pre.ompl ,r.,.) shoulel be"""; lor _1'Df1 be)'<ln<l 0.01 .. Of 

DOl pF 
c.-ro ...... "'" L3!l-Ao.cUlaW 
Detector. 1232·,1, Tuned ","phlle.'" Null De~or. In2-
1'2 Pr""",pl,II'" _'R 1620,1,1' 
p,,.,,,,, 10510 125 or 210 10 250 Y. 50 Lo 400 H •. 22 W lor 
o",il .. t.. Hull d.toeW and orumpM~ "r>."~h= lrom '"\Of 
... 1 baltery-. 9 SU'P" T~I'" E4 .ell' or ooqu ..... IM!, 
MOCi>aRlcal: Btnct. cab;rw!. DIMENSIONS 1 ... ...." 19,75. 
19.11 In. 1502. 483><280".,.,\ WEICHT· 59 Ib 127 I<&J ... 1, 
961b (4.l1<g] oI1lpp<RK 

<00."' .......... •• ... ," ..... _, 
' .. r .... II ... 

l ...... ~. ~ ... un ..... II ... 
1 ...... ~.wi ...... , .... UO .. _ ... _ IoU..,,,_, 

, ...... ,.' 
.~* 
.~ ._­
.. , ... u" 
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1615-A Capacitance Bridge u 
The 1615-" i$ an accurate. hiCh-preo;;ision bridge fo< 

the meJSU,,' .... n! and Inte<companson of SllInda,d ca­
pacitors. '"cuit compooent caPICltors, or dielectrIC rna­
I~"~I,,, n is ..... ~''-bIe ""u. _;''''or end dele<':tor In !he 
1620 M' hill!)'. Or, to la>.e lull edot""'l<Ijie 01 Its .. ,de 
frequency range, 1M bndge Gotn be ordefed 5e!)IIrale1y 
fClf VIe with oscill~ror and ""IK!or ~a111 MleCred 
10' YOU' purpoSes. 

c._,,_ to or .. ,u"o.r !HI-"" I •• , .... , '". ' ... _ •• O<'~"""" 6-1 ..... -',-'_ ...... ...- I.,...' ~ 110 Of, w.", ........... _ c-_. _ ''''' ... II II 110.' 

Stand .... " 1000. 100. 10. 1. 0 I. 0.01. 0,001, 00001 IIF_ 
rem' .. '~I"fO <""~Ic''''l 01 <ap.>t'~ to .... tl'Jan 5 ppm/'e 
I", If,.· 1000, ICC-. _ 10-1i' .t_ ... d1.. ",&I'll), lru'M lor 
' .... -> '1o<un''''-
f ...... "" . ~!!II H,Io 10 kHz UoeI'" ....... r."".«1 
_U';';:, 10 tOO Hil 8ri:>o< 100 IU . .-"'" b,"" I ...... 
0,01 • or 0 01 "" ,_irK IAV'P""ff or ~ _'or 
Go_"Ot: GR lll().~ 0<' 13!1A _nlo'", ,,,,,omm..-. 
M., '01. _.,'" ""'.130,1 ... , Y(>li" 300 V mn II p" 

~--... --, 

@4iit 

.. , .... , 
., , .... , -",0'1.. o<lOOOl on ., ",_ ,, ___ •• " 
",",' ,._' ......... ""......, - No 

\·3, , ...... , rlCoooI ~ ,_" 3 ~ , ..... 0I'l • I"'~ 

- """,. ---ocy - .. 

• 

... ,'" arc! detoc.!OI COI'oIW:liona ... Inl."'h8opd, 1 00 to !JOO 
V COlI be IIl'I'lied, ""pend"" .... '''''C~ _\lin ... 
~_ GR 1232.1, T ....... ...".,,,,,I;e. arc! NUll Delee,,,, t«-0"" .. __ FOt ~, __ t,,,,,, _ Io ......... e ..... 
'(rtS ..... " ~'''''J (on _ C arc! 0 ...... _ 
00.0",1" I~_l kHl,UM 1m...,.", 123S(w,,,, 
1311_,"_1 
Supplftd: 874 WO Opon-C'rQjit r"mlna(;Qn. 874·R22A PalCl'O 
Cotd. 27011. Pal(~ Cord, 
A._ T~PI t61~PI RM~·DtTOlSlO/lf CAPACiTOR 
161~P2 COAJIIIoI. AOAPTOR conw<lS 2-1etInIno1_",-­__ ,_on t6ISb<..,...",G_ ~ eo..... c.on. 
_lOr lor ~i"'l)t ~ .. """""*', ..... __ ~ ... "-5-
"' ....... IS .... tIl ""'pfQf to bI ",_I ,..s,rIOl by com_tin. 
lor 'ltmil!al cap.K,tonc •• 
",och.ftlc.o/: RlCk,DItOCn c.b<ne' D''-I[IiISIO~S ,_I, 
Ben '" 19d2.15dOS In. ,.a3J<3.2'<2til ",",t, .ad<. 19:< 
12.2!>4.S in_ f.a3ol110211 """I; 161 S·PI { ..... '" ),060 
•. 81 .. (18)<12' """) . W[JGHT, 39 110 fiB ~ ..... !>8 .. 
1271<11) ,~, _ 

_ ~",,_,,:=;;;;;;;;;;;= _________ ~~:J:' ,.,we I _ 
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1232-A Tuned Amplifier and Null Detector 
• 20 H. 10:tO kH:o, 50 . "dlDO kHz 

• 0.1-1''' H""itl .. ity 

• bandwidth ..,p,o. 5% 

• 120-<18 pin 

,. Sft\ ",ve null det~lar 'i"e Th,s II the ~ey 10 rn.ny a 
'uU1 Do.dge rne~~t_t Satte<y OIle",tion ,,_ the 
l232 I,,,,,, _-II .... noOSe.-.d rna~M II U1l1a ~ 
ll>N nOise SO/;,j·state ("WI..., and h'gh p." m.1Ike II wry 
.., ... ", .... ft. t~I'11 aI'Id cI\ooce 01 bon<>w>dlh _bll! 
yoo 10 fCjl'C1 t,roadlland fIOiSa as ..... 11 Ii the N'moniC$ 
that ""liMI ot~etwlW imP<1" good "' •• "",ement. He<e 
are ,"~ pr' "i' 1J$eS; 

• IlrIClp Oeleclar ., "-'Clio j'eQutn(:ie$; ""tn the 1232· 
P2 I"Nmpht,cr " .. OQl.Io1lly _"ve lor 6>I!temely 
h'g!I·'mpeda""" $OI.Ircn 

• aud,o P«l"mphl'er .nd &""""'-PU'I><IU, ' .... ble. ar 
bt~r>d audio .. ml" ..... 

• .. ·m ~""tClf lor O.s.- tel 5O().MHI c. ... e< 11'tIQ~. 
wi' IAe<I .... ,It, .., 874-'10 '101'''''''''' Deu.:tar 

• !lef\tlhve 8ud.o "'BVe """lyler 101 appt'ox'm.1Ite men· 
U'emo!nts 

Sl'EClrlCATIOftS 

f .... _ R.", .or. TUNABl[ fllf£IIS :!O Hz '" 20 kHI ... 
3 'd' .CO"'. bolWHn 2"...a 6 ... _~'~I~ III 151<Hz, 2nd ,,",­mo.", ., 1 ... , J.;I ~a <IO~" 'f<)ft\ pe3l<. lid -' ",as, 40 dB <IOw~, 
'.~hon '"te, or> twe h ~ .... , ,.""" 'eduo;es 60 Ii, tc ... t lO ., _t 60 dB ~ ..... ".... "'''-'''' t~"" _t " <k>Nn 
-!(1GB) 0." """''''"''''' '3'J1o. Ft~£D-ruN[l) FtLlERS.!oO 

kH •. lnd ""',_'" '.« dB~: 100 "H, !>3 dB_. 
FLAT R(SPQofS£ ~) .. t, .... 20 H. '" 100 I<lil 
s.no.itMty: S- pial r,lIor.any bc_ I'IIfI 0.1 ~y ..- mou aI 
, .... ,,~ 'M1fIl'. 
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_ ~ IIUERII(O TO 1"jl'tJf S. plot NoaI .. ' ....... 1IlI I 
~Hl" .. " 1~.., 1 dB.l ... "'" """" ..... c. ,m~ 01 n 
•• n R[f[RREO TO OUTPUT. Lru 1 ..... 5 mV CI'1 fLAI loll ... 
"8<;,,<-1>("1 POS;liM. ""n p,n sett,nl. and 20 dB .",I.h pot; 
I·,· ... t"Ml 50 mY ,n MAX S[NS _,,"'" 
,",put.c I~I'UIANC£ APIII'O' ~ k,·!11".., .. j"" .;>1," _'1 
.. ". ,,"'" to I "',. at .......... I,jA~ SA E VOltAGE 200 V 
r ,i((lOV<Ic 
O.ApUl: VOt.TAGl~;" "'ppt'O' 120<18 ... \nil __ ....... ; 
IIXI d8. 11.11 ,~, 106 dB .1 50 Ull. 100 d8., IOOl<H, 
_'''011 LEVEl- I V Int.) 10 kli ",,"n mot", iM".""" I, '"" ",n' INTERNAl. IW'[OAI'ICE· 3 l<ll MErEIi lIt<[.lIlITY· 
dB "rt.''''''H .... ·",.1. I<> "5% '0 I d ........ '''' .,,,,,to o! 

1"'" 0.3 V. (;@,IPR[SSION (MM., ' .. ,l<11od ID LOCh 
II< ' ~ •• 'u,'oc.I< _,,',""" 4OCIII. ~<>et _, "unom 
20'! 01 ,,:J ... AnU-.I,IATIOI<!,mote< •• ,,'-ho<! 10 -20118), 
l .... ,,,. PUO"" ... ,IIl »dB r., ... I ..... MAX st.N$. 
IIIslonoon (Mer <w·lch.n fLAT pOSd ..... 1. ,5)1. 111"_ to moler 
~t""'rll_ 

' ermln.1t.: IJ'lpJl, CR87~. COl"'" CIllO • ...,"": oull>Jl binII .... 

""" A_bIr. Im·Pl Pre_ f,ot 10 ....." ..... _ ",," <>I 

1232-P2 Preamplifier 

The 1212-P2 "" pa"ICU~ ,ppliaohon to meaSUre­
men!l w,tll the 1615·'" capaCItance Bridge. It lnc;,_ 
sen$'t"'I~ lor "*,$11",,.,...,1$ rr0de 81 "eQuoncies well 
bekl« 1000 Hz ,11M tM'idle is &at to boll! i1$ 1owe5! C and 
o lnot G) '¥eft Sim\lll.neoo.osty . lOw-I'OQuer'C1_· 
...-t 01 srNli u",,"es af d;"!ect'oc: m;l1I!(iIIIs gon be 
...... more aco ... -,elV \O,I!lIM edcI,toon 01 '"'S preamp­
lil,.r. 

~tlflCATIONS 

V .. _a-:,,-Ol 
_ 1_ 10 iftI>YI): ()pen-<:;""',I ~ 01 "... 
&I'IOn~'l<u'l .......... "",. OJ ~oJ 1 __ .... !I'I T1Pf 1232-'" 
lU""'" to 100 Hli 
Impoodonus: INPU T ;>100 mil in 1*111e1 .... 'h 70 IIF, 01'11-
MU"I SOUAC[ J fotu OUIPUT 10"" 
eon--...: GR87_ 0II.-...1n!>U1 _ "'Iput. 

1m ... M '"' ',_* ...... opo, .... I,,,,,,. _,,,. 1m 
~_ 100 ~\,: roo. IdIpIet MI. I..,. tot""'" c<w\"" 
: 32 ............. _ 1 .. ",,,,,,,,,,,1. I<l 19 rac~ 

""" ",-'In 
_ ~1 V "" I."" 9 .... ,"', 'MJ2) ''''" In _;eo, rot 
•. " .. ylofe 1500 11","- ()po""""to, •• _..- b-:>" ..... 

..... 1 un ":>PI ......... 110<..;01 ....... 
_ .... .., -.....~ befit" <"IIlIInotI OO'-'[1<SlQNS ('Yr. 

8en<; ';.7. 12(l,).I~.lgo n 01. WUGHT 
• '1.6 'I 1. e I 7 "al ""11I>1'1C-

'.", .. T_. ____ _ "".,,-----, .. ,,--- _ ... .... _ ... . 
'IO-~-' , ... ,.' ;'"". ·.c 
..... " .. ""'; _'.""nll1~"'.'" 

c~",.'''' '" ".' ......... do .. ,~ ... 
......... " ' .... --'On·· .. ' 

_''''. '''''' .,-U' ,.,",_1 ..... ,""...,. .... _:--- ........... --~ 

~ - . 

-.~ , ....... .. ". -~-. 

-• 
... ...... 
-" .. ' ..... n 

i 
• 

1240 Bridge Oscillator-Detector 

.. 
.0 .' .~ 

' he 1232-'" Tuned """,1i'1er...., Null DellOCtoo" 8nd lhe 
1311 .A. ... <.<:loo Osc,It;,oIOO" have _ comb,,,,",, 101" ......... th 
.ud'o-I'IICI.-c~ b.idpS ~oid ottJer null-balance ~IC6 
T"'5 .nc" .. bI1 cctupift a m,,,,mUl'll 01 benCh ,pac. 4I1d 
IS OUI)pIied woth ~ panel 4>.1 __ • ",."eI • .cIa.Pl 

it IOf • .oclo """""''''I 
The OISC;lIa1Of IUppl,es 11 hue! t,eQUt<lCoeI f.om ~ 

HllO 10 kHz_ lIMo delee'Of;5 lunable cont ,nuousl1 lrom 

.,-,,_ . ....-. .. ,1_-'_-

20 Hz 1020kHz, ",'th add;!OCOIIII SPOI frequencIes of 50 
kHl to 100 ~Hl. The .MOI!mbly 05 .. Iso ava,lable ""Ih 1M 
1212 P2 ~iI,et' Il'ltluded . 

~tlf~T1OHS 

-. ...... ' _IOf, .~'''''''I>o''"". _. to!> 10 125 
(It 210 10 250 V. 50 "" ~ HI.'2 W mo. 
M .. ~ ....... ': catJlro.!I_ I_the! _ O'M(N$'ON$ h • ."hUlI 
19.6<1.15 in 1483.153.19] "",,1. l""Iud"lll -' . ' Ionsoons 
!Of ''';~ "-,,Ionf_ WEIGHT 11 5 Ib 17 I<il .... 1. 2111> 111ql .... ~ 

---'-.. .. _ ....... , .. ... _. "'v 
,-.. ., __ ...... , ..... , nov 
,-.~ .. --. ............ -. 

~,'" .. --., .. . ....... ~--.. --. • . ,., __ .'~. no. 
"A1_"'. , 

,ut" _'.0 ... -. , ... 

,­N_..!. 

"-'''" "_.,,, 

.. , ....... 
MANUAL CAPACITANC!: MEASUREMENT 



1617-A Capacitance Bridge 
• 1 pF I., 1.1 '1.ld. 

• 20 H.I 10 , ~Hz 

• " ICC:U'UY 

• 2-, 3-, 'If . ·' .rml". 1 connKlIonl 

5eII ·Cont.lned I>tidp The 16 L 7'" .... specilOUlUy 0$&. 
"'J!Md I ... """'''rc CI(\IC.t.tnOt. d,$$>p;lhon IIICIOI'. and 
lea ...... ( ....... , 01 ~1'0I,,,: aol)llCi,OtlI, buI " ... 1' .1$0 
I,n<! <;OnS.o.,_ use lIS .. a-<a1-PU'poM 1% bridg<! 
11 Is completely 5ell<ot>t.,ne<!. Incl""i",. I2().Hl gen. 
erator. null de'o<:'or, d<: pOlaril , na·>'OIt~ge wppty, and 
me1e.ini tOt b~ voIlaae and lealoloat cu,.en •. A\ lIe­
Quencles 011'« II'IIor'I 120 HI. use an exllel'l\l! oscillaW. 

.... lIite,miNl conned .... , An ~ GaI)KiIOl o;an 

be connected to the bridgl br mea~ 01 ""H' 01' I ..... · 
'«m,na/ ,,,,.«Ioom, lIS well as ,lie usual ~ttn'l'1i~l. 
The ' '' .. He'm ..... ' (OnnechOfl pe.m,ts accurate mus~ 

" MANUAL CAPACITANCE MEASUREMENT 

Mttll 01 Lliflle ~Ir.nce by ,~~ \tie effect oIlhe 
'_"~nctI ...., ;ndllC t....:e of leads and connec._ 
CotrllCl -..,etnOI'\1. 01 _'I~'~ are _red 
by .he ' hroe-Wm' .... 1 ~l;o", ",NidI ,educ:es [he 
elfec' 01 $1'''1 iNC! caPKitar.c". A mult,t"miMI C""flal). 
fat,Con 11 necessary lor eccu,ale "'""'turemeol of CIIp&(:i' 
IOf$ connected b110na c.1bles Iud,nl, lor onst.l<ICe. l rom 
the bridjle on. !lUrl»> bench ,nlO It" envi,,,,,,",,,,"1 lest -Th,1 tlfiCIp ~ .n OtIhOI'Iul'" ~l.lonCe t;l\dtf, 
wtuch ~ up rnNIUI' ...... nl~ ()f h'&h-d;loSipatIOn-IoKIOI' 
GlPIC"on by elimin.1OlInl troub"'~ II'dinl balaflU. 
Th. ()penIlo.-'S SIIrel~ "enhanced by Wlrn ins liShI$ ,rodl. 
GlII!\8 the p,esence ()I ¥OI1;l5e on the b'idge !erm;""I". 

(leclr~)'tic~ The 1617 CliPICIIafICe Bridie I. de· 
"11'*1 ~II~ to.- 1'I"lNSI.>t, .... ........ Jued ~I()t$ 
', .... !h<>MI in t.obIe ... _, .. <>the< electrolytic !I'II'I$. mot! 
01 wl\1Ch req",,, lIWIlP8Cial __ '_1 condib0n5 Ill. 
sc:noed tIy Mi l CO' EIA I\lK,hcaloons, 



SP£CltICATlONS 

,"' ..... , ..... -
:::::::::::::::~:::::::,,,, .... , ... . 

r .... _ INTERN.o.L tEST SlGN.o.L. 120 Hz C.,.....",OI"IiMd 
I<> _, 'io, lor 6O-Hz _, 100 Hz 'or 50Hz _. 
__ ,_.-. AmIl"WCIo ...... _ by _.td"I '" Do 0.2. 
0.5. CIt 2 V r'rIalC ()(nRN~L TEST SlCN.o.L- 20 H. 10 1 kH, 
(Sel ~"'or C ,.., ... 1 
Dc .... YoI\.IOp: 1<1, ....... _, """",1 __ 0", (j(I(I V 

itt 6 'JInieS. Mtt ... 1IttJ.r."., 0.3" 04 ''''t oc.ole. txt. ... 
too.1<""" ,. 100 Y "'"" 
.... e_ II,,,,,, .n ........ ~I. - I~ mA"... "'(fER 
"- 0 10 2OmA.n fI' ........ '""'''''QII. O.S,"" "i,., ,,,,,,,1. 
-c<:~,i(r, '3%0/1"""" .. 

~W"". lor ___ " ot 1'--='" ........ '''"'' ....... 
tile I." .. "" ___ ~ .. _ III I , ... """, I.~" 
... , .. 1)10"" <on •• _ .......... 
~:"NII_~2 ___ _ 

GmUOAl_""'" ".uc ..... "" 

• --
,11001 ~.'" C ,"' I 

• 

-= lOS '" 125 VOl" 210 10250 y, law. Bot/I5O _ 60-,,-
" oc1'oftkab Fl.p-T,ll c __ rock """"'~ QiM(i'fS'ONS 
'w>hxll'. Por_. 16.25<15>'1 .", 141l<381. 229 mm!, tack. 
19." , 6.13 in 1'83.35&155 mml. WEIGHt, !'Or"""', 26 
III (12 1<&1 not. J.4 'b 116 ...." ",~ .ack. 28 II> Ul I<aI 
... , 43" {20 1<&J $/'1,,,,,,",-

'~""1O' '.""'" "" .. -,.,,-,.".­,.,,­.."..",. 
"".R1O 

MANUAL CAPACITANCE MEASUREMENT • .., ... 



1690-A Dielectric Sample Holder 
• mlc,om.t •• -eIKlrode-1Y1M 1o. dlelecl,lc dl.k. 

• wld"r~u"'c, ,.~; ' It I ...... y IM' .. _nl, 

• caliblellon corrKU; 10< 1<' ''1111111 and . , ... ,. 

• "'eblt mounllng. _pie,. "",Idlng 

The 169().A 't II samplo-l!OIder 01 the Hanr;ho<n ar.d 
Ward type. ' UMd lor the ~rcmenl 01 dielecl .H:: eon-­
~14nl. (1,,,,,,,,1<01'\ tactor. and VOIumt! resist ... ", of :'>.meh 
o:IiatneIe. lot ...... Iet) d,N 01 d""""ltl(: male<oo1 ... 
lIC.COrtIanCe Yr Ih ASTM !\!$I mtlhod D--l SO. II .. SUItable 
lor ..,y tlal ymll'" _ ta./IeS' ",""""tel' .. "'" 0'W!t 
2 fnches and _ thlC~1IftlI I, nol over 03 IndI 

n.., hc~. ~n bI! used w,th ,esonant c. ,cu," lor w§. 

cept31\Ce-Y11'",oon 0< frequellC)'-Vinahon mcMu.emenlS 
and w,th cacac,llInce b.idg~. sIon~ h ...... meeollm­
meIers, elC 

• 
,~-". • • 

-
-. , , ._ ... _. 

J 

--

,. _ . . ~.-

A l)I'ec~ mle''''''''!'' ''''IIW, M .... ,th lI'p Instru­
ment ~nob, 1(, dtivn The mo.~bl'I'OUII(Ied electrode, t. 
W'Th '!!SDk1 ,,, /I ';,«1. In ...... 'ed e1ec!<OO ... H. "" ';)<:CU 
, .. :..-Iy dMdod drum. D. ''ldQl\lll tfle "~1ror:t. 1PKJ"lA 
The ,nE.o ... ,. "' ...... II; '-':">eally ""uNod by a IOIf'toI 
bt!t~oN' ... S. to -.." a pGr.;"'''''', !Q,o·rll5l't~ c_ 
', .... ..-._ .......... " .. , ",.e',,.. __ .... , ,.".t. v,o -... .... '_fl •• ) 

, IIIANttAL CAPACITANCE MEASUREMHll 

tlOn. A release mecllamsm &ulnmaticaily d'5et1MIIE'II the 
drr>1! to pt'ever1t damage wher, tile electrcxMs ",e ,n con· 
IKI. The m:JYabl, elect!!"'" adl~ts "WI! 10 tIw pt"". 
01 the wee.men ~I.c.e. 

TIw -"ieI' cap.,;;ilor '"', Ih mi~romele< serew. Y. ls tor 
"" ,n the 5USCe!>IbrCf· ... riatoOn rr~U'1Od of ""!fiU'eme.ol 
.nd 1m plecise C biI~e ..... ith k\W.1OS$ umi'>/eS. 

The assembly is mounted In a tUgged .Iu",inum C&.t 
1"11, 8 ...... hich ~iottb " on lour sides. Tw" rtmO'Mbl4r 

. ~, ~ICS. whidl pef"'" KCf$S to the eiecTrocle5. ~~ 
II' •• ,,, the ~i"'d;... Tt>!! hOIde< Co1n be ........ ted on edt-e. 
l>oI' l ·. c, .... or ~icII PO"f/$. 

S";CIfICATlOtIS 
[_..., o.-"r. 2.000 In ~00025 '" S.,,1..,.. .. _ 
QIlhU"r N~I .... ,n'n • lew w' .... ""'hL u.ctt""'_ $padnc: Adju.tabIe I,,,,,, ,0<0 'e 0.3 on ,I'IIl,o_1«I 
b, In ,~ _ .. ill ""Is. 
v .... -. I~' QIIIoC<' ;JnClI .. !> pF, """' .. ,,,. 
e. __ .... : f"' ..... ~ _,Iat, • <1'Iar!. __ (_" $ d.~ 

UI'" . 1t'ClI aJ. "-":,_ 01 ~~ Cot...".". cut'M.,­
"'. "" .. ",ed (!oro,,, ...... '.om alcull'od .~ over ,..,p 
I,om 0,300 to O.DIO In (300 to 10 m".I. In occorlllrce w,", f'KCMT""'_ ASH.! ",.'",e ...... bl~'''''' is 'e/erred la ,lie 
c.Ic .... ,ed ,"""",IIie._ at.~..,. cI 100 m.1s. A<;aJ'1q 
,,=0,02'\. =0. tin'" ..... 11 

fa< __ ~""" cor"","_ Cha,' Ie ,.""dod, '''''" 
,,".,~ ,-.""",~ C .... .....," CM1 1M , .... _ 10., oc 
". • .,., 0I-'.().004 pr 
~ ... CoPKIbnq: ~~ I t pr 
Opo .. Il ... T ..... po'.t~,.: Up ' o 100'C. 
r~ NO ~1iV',lic." effl)f OCCLltl at 1,0000000OQ below 
1001>1"" 
s.,,~ ,. j ; I690-P I M,P!Of "'--'''' ~ to l1i1!>~ 

ol116:(: c- ,",,'c. 8,...,: ~ ... d ....... eo moun.,.. ..... 
"'" '-'" .... 1601'" 8<4I'O...a l&&;!'(; 11"""",,"-,", 
.. ..n.""'. 'lOt).087' ~O~PTOR to !IOOtB Prectsion 1:0'''''1 
l,o_, 
"'KII.~o<.ol , Car,y .... ...a <I", .. '1M """".... or~n .. 
• )"~ , .. . t • .." 6""~7!0,45 ... !l5'l,,4',d14 .mJ. 
Wl,;;;>iT l1~IbU7~" 0.1.',) {likCllhl-. 



1413 Precision Decade Capacitor 
• 010 I ~ F 

• 0.05% butc; K(:U'KJ 

• 6.dlglt t.oolullon 

• S-t.tmln.ICClnnec,lon. 

• p' ..... !.lolllor BCD "", Iput 

~ 1413, not only. pre( st.lt\dord, i, Is • $)'$-

tem5 ,,,"'_,,, 11$ wo·,. -- connectlO'lS Dr. n1a1le at tile 
tea, and each deade p<"",(ieI conl...:1 CklSufes lot 1-2-
4-8 SCD output II no an nul""" companion In the 1654 
I~ce Com/);Jfa!QI', lO,th wh<h ,I is QllMb,ned In 
16~-Z Sofl"'& ~'!Sterr5. 

SP'ECIFICATIOI'IS 
II.nle: 0 10 I III II .F. "",'rol~ by fi. 1n·lone-roadout 4",10. 
-'"LltKy. . 10 OS .... 0.5 pFl.I I kH, 
5UbII"" '(00''1;, • 0 I Ilfl per)'Ul' fEMP£AAIUR( CO 
EfFICIL'<1 20 pp"n/ 'e IrtIm 10 l<> so'e 
le<oc.~ __ -:0.1 pF 

V ...... Rotonl' 500 V "" .... , "" 1<1 10 ~Hl. 
F ...... .....cy. s.. CUN'OS. 

-. . .. 
1-· ... •• no .. .. , ... on. •• 

•• , .. II." • • ~. , .. 
Int«1.cr. CON"tcno,"S, , _ """",'001 C~8/'" .... ki"' 
""""""tan D~TA OUTI't)I, Jfq." Amphonall~", 51 "M 
_to< p""",tfl 0,,""""1""0'0 I l' 8 ~;I"t'" BCD ....,""'1> r.''''' ~128 V. 1 A, .... eac~ """_ ,w'!en, 
~ .. j' bit. 048(19103 !IAC!\ ADAPrOil S£l 10 """1'<" boor<;/! 
m<><l<"'0 , .. ~ -. 81~.Q2 A!)APTOR 10 <00_1 GI!3" 
~I"IO 1>-... '""'" 12 ,eq'd:. 938l SHORTI'<G ~I"K 
\0 ......... , ",_ t_, __ 17 • .(12 ~ ..... u-t. 
4220 1O16 CO""lClOR 10 '""t •• "In o.!lI 0..'11'" tonn.clOl. 

;,. pt'KISoon dt~ (IS ~ ....,1I1O~ed \0 jJfO<O!e .... '" 
<>l l ,0 I 11111 ,.F ." ioc:.emenll .. I ..... ' ItS I pf tII'Id 
.. "II an accuracy 01 0.05% + 0.5 ilL AI. cap.:oc"Ilf' are 
UIP(! 101' ,1>1' lNO IpW~' decades .1Id prl!Cr.,ort .,rw,ed· 
mica Up,jOC010fS a'e IIW<Ilgr I~ 'ema,ndo!r. The ~ 
I"", ~ cor'_I1(1,0.4I.,....-.!S lI>.ot .... r..:11lry l.el but 
...:e~!gr ,Nd,lf';tmt'<1\ ... t ..... 1 IIK"ed 

T\'Ie ,"",eIa..,. oS d,n:\t<I '"\0 two 1>0"< .• "",,8f'(llo 11'0-
~'<le ~N I"'m ...... ' I~ _",,'d capaCl\ances ar1d I.".. d~\ecIOl 
IrtoUI c.oPoJ<:'t"nc~ ,~ o,drr 10 'ed"",,,, ""Of$ w,tll'~ 16!>4 
Whet1111e two "';~Ids are Con"'!ClN;! ' ''selner. \he 1413 
bec:om~ iI ...... ·!·$It •• 1Oed Ihfee-termiNIi Cll)«i\O< W'I~ .~ 

.,I'_'y low z .... o (.ICIaI;,\iIOCe ..... ,1IIIIe lor. v"'''''1 vi 
oI$>p.i'o;.;Il,ons, 

fIIochonlcal: Ccw>_'_bo!<"d> <>1>_ O""r.'<slOWS .... 
~"'J Bench. 11.559.1196 ... 14]2. 1470)04 """,, , .... 
IQ.5 22<10.g." 14&1.U3><211 ~,,"I . WlIGHT. 8.0<><". 13 
Ib (II lilt ""'. 29 Ito ( I. "" ,h'lIpirll. ,..-k 2~ It> ! II kII' ""'. 
1O Ib 114 ~R) o/",pp.t1fI .' - .".~, " •• ___ c_ --.... • "" I 

~ ....... -... 
CAPACITANCE DECADES AND STANDAROS 



1423-A Precision Decade Capacitor 
• IOOpFIO ' I' F 

• a.CIS,," aecu.acr 

• two· Of Ihf .... t.""in~ connection 

I ~ c. Of' I I/O , .I,I.!< ,1 ' ''' t.lhb<~t.on ~a· 
Wi",,,,.,., I"'" ""bo ne le'I'",_ W,I~ it a \>'i#e eM he 
.,and.,d.,<"d 10 an oeo t'«eed«j only by ,1\,01 01 tl .. 
h'$I'''' QUlI·I~. i"dM ",, ~ .. rM4>d LIIb"',,'OIy O\olnda"" 
aw;t. • lh~ GR 14M Ret""" 'or ~t3nd."1I C:.r>aci!,,'" 
JHd *' , .. III I bI" &II(; _ the GR 1654 Imped_ 
"' .. Cor- ~",~,,,, .. 1m Ia: ~itl" !AI ...:I ~..raI. 

~ 1- "" -... ""'IS _' ...... 1\« .,.., co 
... luewi HI !.me. 

Ar"IV","ot':t;>aCIt;1r 1 IOOrFI'll III "r 
'"'~ of 100 tI~. on I:>e WI II"" _ To ... ~ and will 
.... k_!~ an .eo ~, ' IOU! I~'r""n.r ~ 
t.~Cll V~""":o«' .~! pre<Oi';c'~ 1M MrrnMI ~ltJe -I 
an I>e rNdIJ"I<>d ,.,IN ., <;III ", "'T~f\'als. ,I !C& 

Y" wlt"",,,, ,1I,rUfbi"';p ,,' lhfo mal" C"~ " "", 
0 ... 1413 c~, sb ,,' roo. """.IId"" ot "'atI-'l.,a\i" .i~ 

.... ..a-n- r ... <;.Ip...:!lcn " .. ,;.., 1-' those ~ In ,. (' GR 
-'C'J SI"" 'I~' j ca::.>e,lDr5 n", f..1NC.".,., ..... 0:1 ..-;I ,....., 

1 ...... "'" 'TKlU!1e(! tn .. 'Mo,nlll!<! ,.,.., <l ~!\ - , -p.,·_~a" 
Itt ... T , .. 

,,, 

" • ">pI".t 1 ~H: c _ .......... 
-_,.."., II.""" - _" .K 

''1",1 ... ,,,,,_)_-...:13(1# 
$ta1l1l>tJ' :U .. 0 '"'5Qf I po' ~ 

• 

-
CO<I,I ... I<O: A ·"t,'" It _Iood •• ,,' t, "ll!\Ol .""" ...... 
IIII"'~ .•.. , .. _ .. _ b,'ec"'"""..",. 10. ""","' .... 
101 ., ...... '(1_(11 wt """~"" ".,,..,.,,d. " ....... ,L~"k 

,,_ OOC • ...-.......... , ...... , .. ,_. 

68 CAPACITANCE DECAOES AND STANDARDS 

__ .'_'a .... «;JJ/t"'.1lo 1tJoII, 0.01'''.").''<--_ 
_ """,to,""" .. ~" • "" ...... _ "" Ito 

lbt-*<l 1<, .... _ 8" ..... III Suo *dI. 
f'O<I""fICJ' $M'"""",I,.L ;11 ... _~' 

........ ', .. ." .. th"_ 

• 
",,,0' e-.o 10> .. ;. ,... __ • _. Iuno. 

• o' ' ••••• n<. 0_ , .. _ ... .......... -.._- .. ... _ ...... ...... _0 
.. ""' .. -.... ,-­" .... "'" .. ~ ... _.-... ~-"" ... '-I "'- I . ..,,,, ... "" 

~~-, 

- . 

...... , DW 
~ ;:11) 10 loea Ilf, II 

II· , '""""' """'" 

0..., .... _ ~"""'"' ",", 
l).,'-~' '",," 
_~jC";:I· .. 1 
T_ ..... C ... I!k .... , 0 ' c.PK't.ofl<~' AA>I 

·~··.·.· ... ,joJ .. <l!\( 

- -

In,.I.uOll 1I ...... ~.<t: !I \(1"" I 0 I ,F 8'<l ~ Iv" 
I. nl.'lullll.F 
M"'mum V~, 500 Y po .... up t.· 10~Ht 
5_1,",,: 'nT, ... 711 r,,~ 
'-_n"'.~ II .. ~ bor-l c.b.".t Dr"'[NSlO';<; _ 

__ ,,25.]15 .qo.leh2f>1 ...... ,·· facti. }. 708' 
"l7l1>2l6 \Ill HT 261:1 U~ >., ... J9 

Ile~ on .. 
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1419 Decade Capacitors 
• loopFIO 1,1 p.F 

• ehoi« of model. 

• 1 __ o. IIIr_l""';"",, CO_lion 

TyPfl 1419 Decade Capae,tou a~ oHe,ecI In th ..... 
modI!ls usm. two d,lfefe,,' d ie lK lric: materialS 10 sal i~lr 
a ""f1ety 01 needs. 

Tn_ 1419·A _ . , ('01,1"_) capac.jance lind 
d.SSopat.atl 1.o<;Ior t1IMr-"1t ", 'Itl Ir~""""y, _t;~11 
no'I"'OCIUChYe. ~ry low d,,' :UIC aMo<pti(ln The II • 

SP'EClfICATJOHS 

~'_._~" .. o 

. ,. 
•• 

'" 

........ "'---~.~':-=:' =====: 

elec:1,i(; IS "IleC1ii"V ",~,ed of I!Uflloaa h;&h=-~f 
_itll pOI\'SI.Y'_. 1\aY'''i Ye<}' hi'" ,"'st ..... ,,, and ,,", 
dam !'om ;",eliac,'" fY Iar,LII.... M",.' ..... _' ....... !lI 
Te/Ion' r~-thrDUIitl H w!at~ as .... " high PfI,'orm. 

CO under advefsfI hu lid,,, corod ,Io0fl1 

T)1Ie \.19·1\ (Sil ... od Mica) ~'ihef accuracy . 1<71'1' 
d,n'l)ilu)n liiOCto<, and 135 ,.,,0 ppm/'e leml>f"~t"re 
Coo-ttwiHl\ no·')Q-C) IOf use In htll:lWr amb~l tern· 
perature'S 

.... __ "I'._"' __ ~ 

"'~. 

•• ., or , 

,~" - ..... '--_. . """', ..... ""- .... -~ .. -."" ~ ...... ,..... , -_ ..... .............. "' .... L ..... .. , -.. "'-~ ........ '''" ~, .......... , ..... _ .. .,--te._ .... ..,~ .... , , ...... _" 
..... .... .....- v .... """"- ,_ "" ..... , .. 

o .... """'_, , ."" "..,. oro .,-- " ..... ' ., , ........ "' ... " ••• • . - • '" • ' ... n, '0' W ,0 ,,~ • ,. 
-------------"_," .. _u ... _ ..... · ......... 
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1424 Decade Capacitor 
• Pol~I'r.e ... liability 

• Paper-""", 

r,.,. 1.2.·... 1>01"'1'_ t.t~'tOfS. combined on 10 
!'pf ..... ~s. ate IIC\Ised in ' .. 0 ~""'I,eal!y SUIed. I'lOl'> 
hmlll4 ~, ~ ... ,tll 1e110l1 ' insulated h,gII ten 
O'l,u,. the C3~ bej/'B the common (lOW) 'Mm"'\111 TM 
alumin~m DU' .... eat);neI t"" I'>/I~e! arc i~sul.lted from 
both ClIpacitor terminals, so Ihal e1ther lW<). Or th'e<!. 
Ie" ,i".,1 cOIIIIflC,j""" can b4t UHd. 

$I'£CIFICAllOtIS 
4« ... ...,., "'.. It> It Ubi-
C.",l\ate: 142.-" "c .... !01 :.lie II .~It!d ,"""I .............. 
, ..... ",.«1 bt' ,,'... _. '0 • 1>'00< ...... bett..- , ..... 
J.Ql~ "",'1 .. ~,~,n~ " _ ,, __ ... _ ... ~ 
~_ to.., ""''''''"''1 _ ,_ ·O,~, trte<miMd ...., 
....., •. .....,. '" INm, of , ••• ,_.tand.m, p.",ocIF'_'lif ........ 
I!'I"d by'''' N", """, 9u ...... 01 $t._ ... d .. 1424 M ... C<"'" 

,~ 

, ... ~-..... -, ........ -... 
...... '. 

, CAPACITANCE DECADES AND STANDARDS 

Rew!u.li $e,oe$ ondUC'ilI"ICl and '~"'ntf! Ivve bHr" 
im,zed by tile use 01 C",,,,,,,, -st>ee! cooduct"", .!bbOtI 

leads, and m~lt,ple .""rell eonlaets. 

• ... " .... ',_,. 01 
t ..... ·N ... N __ '-". 

""'.. ,-... , ... """'«>' ct ~ WI 

01 ""'~' IWII', 1It''-'' __ IIJ "'" 
"'" t a...._ 0I! "i.,. 
f, .... _ Ch,uaa.",_ C:IrIntiOn _ ..,,,.,"""", ... 

,I 1 .11. ""''' 'hpC.ot cNrwJ '" _1tao>eI r><l 
,,"" (WI f n", ,..,' "'"" o<y ore 8'''''' ,n I .. _.,1 ... 

, .. " .... ~!~ 

....... ,,­.. 
,. 



1412-BC Decade Capacitor 
. 50pflO ' 1" 

• be., •• tn. .. ' .pF' .... Iu' ..... 

• accu,.ey -,,(0.5% + 5pF) 

• 10 ... 10 .... I .. k •• di.".",lc "'.o,pllon 

The WIde c.1OPIC'1M'oCe range and "'''' .ftOIutlOll of tM 
~ ~'t.w>c. bole make " euel)l~ly useful in 
_ IabQretory _ Ies.\ shop. Ow,,,. 10 ,I. t"", ad,,,,! 
meot of c.1O~IItIC •• II is eCOflValient _~1oIt tlOPlCllOf 
to lISe with IIMI 1654 Impedanc" C""'''''f~!Ot The poly 

SPf.:ClfICATIOH5 
c:a_ltonco:!() pi' 10 1 II L 15.F ." ~ 01100 pf .. ,'" 
O· 10 lOOilf" __ ." apK.!Or ptO\Ood .... c""*, ......... -.I 
ju"'·"K "';1" cJ .. ;,~ of 1 pf c.,p.;,\a'ICM I<.r 2 on<!]. 
Mrm,~ CUIIIIC'''''''S <I,~" by.tJcu\ I pf Ie... in "'" (I ..... , ... , 
Co.. ... _ l2!>pf 

Min e.PKi!.nn: !iOpf w,\h ... eonttC>ls 001., ""0. 

~ PcI)'1. .... '_lor~~ps. 

Ac<;uracy , '10.5% I 5 pfJ ~I I ~H. '<It 10>1.01 ",,"PO'"'''''''' 
<Lud"'ll SO-~F m!to;mum!of , ... 3-,,,,..,,MI_,,on 
' ................ COOllld ... t: l~ppnli Clrvnl"",· 

':::,.j.-L ___ -' 

"1'_ d~Iec:lr'o; use;! ill the IIecaode steps '" nee .... ......,. 
lor ,1PP"l;olloOnS '!!Qu'''''11 k>w d'~Iec:I"'; .b$ofPlion .,.., 
~t.lne~ of both ClIPI'elt.!rce and d<SIoOII4I,on fIKIO( ",·tn 
I,oqoon<:y_ 

Four ~ of ",,1,",lyre"" c.opac,tQr$ ilf'od a '<a';"~I~ 
a .. U!lK,tor M~ used, _'~ In • douIl~·SII,eld be •. 
I .... doooAII<t sl"e!tnr1. prnvdl!S 2·!etmi..,.t olt'Id J'IPfm,nal 
eapoc,la,,","'I IhM 'tt ,"- _ eACe!l! lcor 11'4 e8CIBCi 
Uo,,",e beT_ the lem\I~,I,. The .. i.lble aI' ('~1'" 
.. ,11111,,-, Joe 01100 pi.nd a ,esoIUhon 01 little< ,""" 
! pf provodes O;C""nUOUl ~IUS!..-t bfl_ Ihe 100. 
pf Iteps 01 tne ,..,.1 HI decade 

r_-.cy Ch.rocI_'!n: Dc CopIIIi,M, Cop -I 001 ~ 
h "'---='0$1', ' ... _n.~CIC LI.'-I,)', The 
,~ "", I'.....,cy, I ......... I ...... ~ ofOOkHz,,,,. uopod-

.01 I .,F III "out 17 Mfil "" a _>UnnI 01 150 rF 
," '"¥ -=11"". '" -.No 10 "'" ,,,'''"''" .. ~ .. ..,.,. 
300 ~Hz ".... 10 "', tor ,_ 'on ~h"nl, 'II I.,. ...". 

M .. Opo,.tln.I r .... .,.'.lu,., 65'C. 
OIelocttlc ~~"'" (Volt .... f1ecovftJ): 0 I", ,," 
0/uIpa-. foe tor. 150 1 1000 pF, O.OO\. """ .1 1 'fil. 
__ IOOOpl. 00000' ....... , f! 11tI11. 
I ............. " __ .: 10-' "' ........... 
M..-VOllop: !iOOV~, upto lHHr 
l....,r... .. : fOUl 931 B,.,., .. Pol!, ,,",m ,,-.... ' ....... e 
pr,,,,ded on trlo _ 1_011". b,.,., ..... _" .... ""' .... Ied 
'0 , ... < ..... or<ll«'_ tor c __ 1 u'"' ",,/1 I""(~ co'''';n 
3 I.,,,,,n.>! aps>L( ... '-<InO, kcal ... 1", "",,,'_ W 'Ur ""m~ 
... , , ... '."Y '''''k _""',""'. 
M .. ~.noal: l-ob-,*"", .-. brae"'" or""_ ror '''''k 
, ..... ','.. DIME~"OM. 1 .. 1t>"'1 17 2W~" If\. '.l'J>8'h 
I» ""'" WEIGHT.'~" U.9 Oar ""I. 10 III ,~{, 1<&1 
'"-"I-

--,u u,c __ c..-... , ...... ,. 
---
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1422 Precision Capacitors 

• variable air cap.clto .. 

• .,abUlly: beHe. than D.O~% lull ICIII. per Y".' 

• ... nebl. 10 40 !'Pm 

• low temper.tur. coeHlc'" nl, low 10 ..... 

• w iele selHtlon 10 I"il nHd. 

The 1422 is ~ stable ~nd ~feciSC! lIa,ilble a ir ea~c;!Or 
onlend~ lor USC! as a continuously adiustable starKIard of 
c.oPilCilam:e 

OM oll/1e mOSI important 8Ppl,c.o[,OOS Is in at bridge 
measU""menl~. e,thEr as a buill-ill standard '" as..n el' 
Ie,,,,,, stand"nllo< wbsl,lujion measurements 11 is av.i~ 
able In a va,iety of ra~EMo. WJ\'lir'lill COO1r'SUr.l!;",,",. and 
scale BrrJ"S<!menI$ 10 ~mit select,on 01 prec'sely the 
rcqwed ch3f;N;ie,"S!>C$. 

T" ... T. ,mi ... 1 The 1422-0 Is a dual.range, IwO-tetml­
nal capacitor, d,n!!el ,ead,"Il In total caI)4C,'.rlCe at the 
Wm"",: •. for c«Iverl<l'I"ce in ma!<'!li ."b!.IoIU!,OO meas· 
ufl.!ments. two 1422', haV<l scales read,ng in capac,wr>e:e 
removed. i e., the C3PdC<iat'lC<! Is rna.unum ~I IhI! zero 
read,ng. These. the 1422MO ~fld 1422·ME. art! ~150 
d""'-rar~.· tW{ -T~'m;nal C"PK,IO'S 

Th .... ·tefmlnal The 1422-<:B. -Cl. end -CO afl> three­
te.m.""r <.llPiK_toos ",Th .h.ekkld c.,.~,al te.m,,,,,I$ for 
...... in WIIe·te,minal musu'~m.,ru$. Th~ c:.alib",ted dl­
fect Cilpac,tanc~ ,5 jnd"pende~t of tt,minBI caPlleiYf\C~~ 
to sround. an<Ilasses afC WIry low Tl'MI1422-Cll>as paf· 
{tcu'a,ly tow consYn1 term; ..... 1 <;<Ip;Kitances. mak,n, ,t 
SIJot.3ble lor medSu,ement C;fcu't~ In which hl8h ca­
paclLance to 1I"",d c.nnot tie totefal'!d 

COn.tructi.... Tne Cllpacitor suembfy ,5 mounted in a 
ca,t Irame !er "god,ey_ Th,s l rame &nd other c" t;ul parIS 
a'" """'" of al~mi~~m eltc)"s selectf<110 givllhc lit_sth 
of brau ",.tiI tht l,gheMeliS of aluminum. The pl,)tes 01 
rncsl rnodCfs a .... 81sc atuminum. sc lha! all PIIrts havt lhe 
same te",per~t~"-. ",elloc'~~1 Qf lin~ar expansl(ltl. 

A worm drove " USPd to Obt~<M loiHh precis,en 01 nU i ~H· 
To avOid eccentricity. the sm.ft and the worm ~re accu­
rately maChined 8$ Me I'iece. The wOfm "fld W(lrm 
wheel ~rs "Iso lapPed <nlO each Olher to Improve smootil· 
ness. The coal tnd of the worm wit 'UnS In a ... 11..aI ,g .... 

); CAPACITANCE DECADES ANO STANOAADS 

inK bill beafing, whi'" tile othe< end is wPpotted b~ e" 
adjUSt.3ble Sj)r'''I mountong. ""len l ives poSlt,W! 1(ltI~I. 
tud i .... 1 anchorina to the worm shalt through the"'" of a 
pa i' of ..... Ied. self.lul,,,,cat,nH. p,e!oaded ball bear,ngs. 
Simll~r PiI"S of p,eio.Jded ba ll bearinllS provide ~Il''''' 
afld Inv~rianl ,..0 .. 1 roeatlon fo< tllli' "",in er 'Olor shaft. 
(lect"c;al conMCI,on to the roto.- is made by means ot ~ 
silv!lf-alloy brUSh bearing on" sllver-<Werlay drum Ie ~s· 
sure a IOW'Mlse eleclfieill contact 

SLator lnwLallClrl ,,, all models Is a CfD55·li n~ed lnerl'l'l(J­
seHonS rncd ihed pOl~tyfene ha'''TIII low dlelecu;c iQS5eO 

and "err h'Sh ImufatiOO resi$Ulncc. ROlor insul.lhor1. 
whl!re used (Types 1422-C8 and -CLl. IS s.ade l·4 sle­
"<Ie silicone t,ealed. 
A<~u_y The eflors tabl.Jfaled in the sl'I!Cif,ca!ions 

afe poSS;bl~ errof" I.e" the sum Qf erro< conlrjbulioM 
Irom ..,"in8. adi~slmen1. Collibral ion. inle.po1<!lioo. and 
Sl/In<I&rds. When lhe ColpacitOf Is In ,IS f1<lffl1al P<>5'lior1 
w,tiI tho panej h<)<ilClrltal. the act ..... 1 errors are almost 
al ..... ")'$ $ffIIlllo,. The accuracy'S impr<M!d "'hen thc r~ad· 
Ings art COT,e.;ted ... ,ns tne '.2 calibrated va lues 01 
COI>olC:<tancc a ,ve" on the cor'ectl"" chilrt 011 lhe capac~ 
to, \><In ... lind inierpo1<!tLn8 linearly belweln calibr.ate<l 
peont •. [""'" beue, ac<:U'iIC~ can be OOtaoned from" pre­
CIIton ca'.braloon ot "I>I"l))Ii"",lely 100 pOi"t! on lile c;a. 
pac,tor 0 ..... which I"lrm,ts COrfection '01 Slight residual 
ecccnl'iLi(,e~ "I II .. w<>rm d. ilOf! 8~d roqw.'", Int"rpcla-
1'0<\ over only short '''t& .... ''15. Thili precision cal,I)",I,,,,, 
"~va,i;lblc to.- all model. al an e,lfa ctoarse. Models S<l 
.... Iibrate!! are lisled With thc M~,licnat ""lfi' I .. tte<. P. In 
the type "umller. A pIMt,r.·e,-o<:losf<l c<:n,llcale of ':8Ii· 
brat!Ofl ,. supphed. B..,ng correct,oru tQ Qr\f! more figure 
tllan lhe tatlulated acCIJT>lCY 

SPEClr 'CIoTIONS 
Me",.cy: Sooo tatJlo-. 
S .. bilrlr: c"pacll"""" chanllO "'lh t,me <i ... Ie di.i...,., 
fO.Ol'ri. at tull sealll) PM year. lcv1~.! ... ", acCYI""y <;.1n r.. 
es!,""'led !!""' u.. <taD, " ly on<! IIlot 1",,;.1 lICC"f.oc:y 
C. ,lb .. I"'" MPSUred .al\1O'S fWP!>IJC<li ..... ob!ained to!' com 
pa""'" .t 1 kHl. w;lh wot~'''11 standa,d ... _ obool"to 
",,1_ "'. k.-n 10 an """"'ACY o! ·10 01'10 ~ 0.0001 prl. 
tach """'pa" .... IS m..:tu 11>. prec,."," r..n", lflan ~0.01 "". 



Tht .,1"",01 tI>t work",. _,d$ tttlllelorminod and ma;~· 
\ilinod '" I.,.,.". al ,oIerenao 01_ pofi<xllcall, ~lb"'led tit'''' "'1_ Bu_1lI 51 ..... <10.. 

T'" ~ ,."", 01 ICtal capec.!iO"Ce 01 • _m' <_"Ie< .• '''' 0lP0<'~ _ ""- 1/10 1_22 Ce~c\O' 
I~ pluged ",Ie • 771-(13 Ad..... Tht une.rto"'tr 01 Ihi, 
.... IN><! 01 connec:Hen Is appro.< .! 0.03 pF.' 
~ __ : DIal un be ,..., ...., MIlO II!> 01 , om..IJ d",'o;cn, 
;,., Ie 0 ()().t" III lu" oolt. BACKlASH. Nef:'1Iol>io1 ,.,.. ..-.y "II.,. __ >ten", lrom ...... _ reaa .... , 
C:O.()().t,. III I .. ICr Mil""" ....,I>t<! lrem '~NI. a"eel.enl. 
Totnp ... ,,,,c eo.l'Ik .... " ~_"2O ppm /'C. IOf small 10m· 

""~I"'.~ _ ... 1 ,. ... "*'"' .s.. t.OIt. Stf,.,. IftlSUfttII __ .. 
~ 1: 1Cr I >100 1</1:, ""-"/litlllO, let I <100 kHL 
r ..... ....,q a..._ 2·*_ madeIa, _ t<J0"Yft. 3· 
(v'""""" ~I., 20, 40. and 60 Mliz (8"",OJ) ' 0.."..,1 1,. 
""""", too- 1(2:!.cP,.a.. _.co (uch _1""". ,oOllKI, .. ry 
~"'" r_, He<monll ...... p"'""",1y ... _ tuP­
po,,, III ......... poIw!ibI". I'''' ~I DC _ 10-'), 3, 
' .. m ...... -... 0 0( 20 • ID-. eo<:ePI. I ... 1422-CO . 
• 10 . 10- INSUlA lION R(SIST,\,t~CE > 10' n . ...­
.-ra cond.("",. (2rc. RM ~ SO%J. 
M .. v ...... ' 1000 v "" r.II """"'iSl 
, .......... "" 2·Il:RtdINAoI. MODllS· Jeck __ .... Il0l11 .. 
01._ 10.lS"1 ~."II Rooar ... _ ~tecI to 
111<" and ..... ., ).TERM:N-'l. MODElS, 1.00""8 GRe7 .... 
co ..... """,*,I<n 
R .... uli"6il: FOf 31..,.,""'_"- two GRaN Pato:.h Cc>rclt. Of -,.,. 
......... bIr. r ... 2· .......... _15, 777.Ql ........ (SMo 
"(;. .... ,-.--..) 

M .. h .. ka~ Urb·INt"o<.h cab"",!. DI ""EN~ONS (_ l. 9 s>< 
7><.8.5 'n (242.<118>216 ..... ' WEIGHT (rlependq en 
""","I 10.5 10 12.5 Ib {4.8 10 S.7 "Cl nol. 15 .. (1 k&l sI"o;p­,.. 

:==-- -, 
.. "--' I • 
• . I· I - " H~"";'I .. 

t~ 
! 

J -_. ,. 
~- ">..>-.' 

............... _ ... __ <ON<_'" _ 1 .... _ 
....... ~ .... _ ... _,.,~ __ c. I .. 

"'_CI •• 
..,. 0'_ ..... "'" _1_100_' 

"n_ 
u n .. "" 
10 ..... ... 

.. n-cu 
,,~ ,,-..... _ ... _01_"._ .. 1 
IIU'" 
....... D 
IU:t.IO. M .. ,...,. 
"n.Q. ,,-

" .. -" ..... .. 
u ....... . , .. 2_ ..... -" ....... 
I ...... .... 
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1408 Reference Standard Capacitors 
• lDpF, lOOpF 

• "'vh II.billty 

• 10 .... foliage c_leleft, 

• IUM,hille. dielectric 

Vlva .hil" 'Iallillt, The """1"'!.IOIAI, Imr<a.lnl ~u­
.Kr al COpat,!(" 'Ilr~l.on~ by lhe Ndiianalll",,-. oj 

5I.11M"d~ DI'~1t$ II bo:'l1~r k""",,~. oj cap,x 1,1fIC~ I' 
'l~cdd".t'.Iabor>II'''''''' !l<a.odeO', ,,' C()&ise, 1M 1iII",.-
10r'~' ",.~ 0><1""",,110 ",'etenu $14rI<!.II.d$, The 1~08 
Rel~fenco St""d.:lrd c"P3C'IGr!, ",.jh IM,r h'Hh ".h,l,tv. 
are SLo.labie I", clIl.b'oliO(I in PiI'I~ In 10' Th" 1616 
Preci1"'" Caa.x,IIIfICf' B.odSl!" "..,1, .~ed rot 
.-:c ... ~leelht>nl" on of. wde "nll"l' 01..",.. Ita st_ .:IS 
I.am IUth" ret<t.~ 

More ex!et"",,,ly equ,pll"d Iabl)rllOl'es a.e oll ... ed H _ 
..:onom~ 01 a uM """Hned 1()f ul.e In II temper~lurf' 
controlled 001 Nln. l~boratOl..s Ih~t laCk /I I<cil.ty Coln 
lak" 1Id""'''',e al 1M tlUl~"~. lem~.alu'''''''''II"-1ed 
1I •• b:llhol.~~~. T .. ,'CI!)IIC"lIfICe ....... ~,~ 
~v~, __ 10 pi' III1d lflO pf,.wId ",II><'. '" bolh C b. 
OIa",1I<I ,Ihe a.r-billh vNS,on, 

fu ••• hlt,cl dlelectri. TM a<:1"~ ."."".,111. ~t II .. 
pac_'O!' a.e t<oId, _'ed "" I $u1>Wdte 01 luSed1 IICI 

/lOt .... lot e,c,""I·~ ,larb,'ly, low ",,", .,d .p'.""" 
,,',,' "~.ncc 01 It "-,,, The pI.aIed ~!f"'e .. 
· '."mled '" • ~., " .,lIjell .. I...., _'ed In .. ~n-

IeS'SleIl 'P C, lila" nil dry "'IrQ@.~n 

A" I"h Ve~ Tt 1S .... 01 • ';l~ '1f'Ie 01 1"0 ItIIn-
• .,1 CMbIiOlM •• , till!" ___ 

I~ ,1.1111 '0 wil"'" 0.01 C JW,.- I() 
II ,.~ I~ ~I" "I ,il'ly alIne ,t.itlda"n. SI...,. ,I 
"I'" '~n t''''', , '1,.1 'IIWII aflclpltd 10' USOI ,n 
",,,,,,.,10 ~ \\I.t!\wl ... ~I balh o. r_'<lI'I~L, conl.QIIIId .... 

b •• II_ ""I", •• ,lCrtlbie '_Iton", IUlI.-a 
Iic; _'"' 1 ..... 11i>_1IIft.,:\I"' 12-. .. al 

~ ...... " _ ~f( Ir~""III' IdIrpowef~11 Ii","-

• t.\PAClTANCf: O£CADU AND STAI-IDARDS 

0,1 lalh VeriJon 1h", "," ;1 is 101' labOral"''''- lila! wanl 
10 ..... ' tile Sl3tida'd In • temperatu.e-conl'oIl~ aol bath, 
h.", v~IUO$ .'e IIv""able. 10 I'f .. "" 100 pF ..-.d f!¥fO 
, ...... , IIIe ... me ~ ,,, ptl!ClS_"'" $Iarbol.IV 

,, 0.', ' , .. ... 0<_,- .... '10 

SI'Ii:CIFICATION$ 
NOIIoIftoI v • ...., 101'1' _ 1001'1' 

eo ..... .., A <"I,t, .,,~ 01 caIobr ..... $ ouppI«I ,.;A--" 
.<>t ......... 1"< .• ,..-<1', .. "" c..-citonC • .r I ~IU_ 

_1 • ' .. ,1«1 """'peI~I~""'" 2~ -C tor an ",1·1>a,~ _,100 
or ... ~, 30 C lor.., "" t>.Ith r~_'1Dr Tile "",_,td v"'" i, 
__ br '_0.1"_ to • P".clsiotl bene. ",.. 0 1 "''''' 
.. ,'" 'j, _d, .. ...,,.. Y~''''' •• _,, ___ ,""...:I 

1>J _""'''' ~, or" ..- by- I .. """_ 1Iur .... oj S/.1rI­
_ TIII·....., .. ~" 01 Ihna <;.011\)111_ .. 
<O_5QPm 

.... ,""'.....,1"" ••••• " '1001'<"'\. 
S'."'III" [,bn., '· ", 10 .. """>~ I ..... () J IV'" Y' 
£0>_ TLMPEAATlJIt[ COEff ICIEN I, 12 oom ~ 2 

TlJ,f"" ',A TV'll cvu. ,"«., to"", u .. f,() C, ':IP" 
.'" ,;0\, 

Ai.· .. th ChlrKlerloll<c l[MPERATURE. JO·C -,,""" "In 
""~" ' " 01 0 01 'Cll'Oa •. <:O.OO!i·CllIOur ,! _h~'" t.~,pO'~­
!u •• ~ "'pt ,. ""'~ I-C TEMPERAT\JR£ COUFICI(NT () ° ( ~ """" C "v., 11 '" 2!j'C _! " __ lure The.­

- __ I _.'...,. lor alit>o-'MlOOO"_ 

Oocl. ""'t O!SSIl'A;.c'~ FACTI' 10 of 
'''" .. V(lLIAC[ 5OI)V ..... 1t[SJ; jAl 
IMPlO .... CES, 

"' ... cO "' .. .. ~ "- • • • .. ~ ,.- ,. ., .... " ,,- •• '" .. U." ~. " . •• 
"', ..... ao • 

• 

.~ 
c I ~ 
--



T~"."n."" Iw,.JIQI<IlIIatOd ell!'''' Ioc~ .... ~ _I, 
1CIap!.n It ·:·~I .. f "CIffl"""" ""'lie 0< lypeS 101 fl. b.>t' ......... 
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1404 Reference Standard Capacitor 

• 10, 100. 1000 pF 

• :HI Pl>"' lm. Ilablli ly 
• $-"",,;n.l. __ 1111 eon_lion. 

• h •• "",tlcall, ... 18<1 In d., nll.ogen 

n c.;Jpa. 'OfS have 1>1' . ~ d('1;'gned lOS Primar, r~!~.· 
enu slanda,(js 01 capac'I'nce ..... th wIli<:h ..... "~'nl ~I""-­
da'di Un tit! compared. Tile \61!).A ~P;><;'l3nce B' i<lRc 
.. ... "'.I; ..... '~ _Ij ... ,ted 'ox t"~ ..... __ "'" be 

f;<IO'1vH1_U1 U$«IIO "''''b,ar. oItt<lfllI,"~" .. ,ill! ....... of 
WOfkl"llll3f>d,a.(js '" I~_ 01 ~ 1404 R~erc. SI.I"" ... t1 
CIipK .. lor A ''"8'. \c100· at 10000pi<;oI~ad Slardald " 
.,150 lhe only 5land"d nrcaSo'I)< ro ~I'brare I"" brldll~ 
,IWC! 

In r;umb''''',on .. ,rh;on Kc .... ~lely ._ .. OIl' .... ' ,. 
s.,lor, thIS UP<IC,lor bee .. , •• ~t.Jndlifd of disstpO','QII 
!acTat. 

"11 '''heal PO"S of 1M pl~la nssembl1 ar" made 01 
In, ... lat s'abllif~ ArId IQw I"""",.,,,,. COI'ff,e,enl Aft ... 
~,c,c.I"'I_ MI,,,,,,,,,,,,,. lhe~,;,. """"'led WI 
., hNvy br...,. tGfIla.""". -..hleh, . ft ... eII", ... I,,,,,. IS "'led 
w,ln dry "'''oeen urdC!f p'euu<e ~'&h'" .bCMo .. 1..--. 
p/'oe"e ..,d ~Ied. t"" alnlj,ne. L$ mounlod on ,n .IU"" 
nurn pa<1ef and 1I'00Kted b1 "" OU\l!r .Iu",,,,,,,,, tHe 
fetn UOlIC,!C" ;1 subie<:lfId 1<1 • wnes 01 t_r;>lut. 
cy<;IeI 10 de! ....... h.S!er"" and 'emP'"'~'Y'" _'" 
cle"ts.-.:l to Sl<1t>Olil .. rhe eepac.,~f'<:e 

[..-0 loc~,,,g GR1I74' eoa .,al c .. ,,,,,,,',,,, I ... USf!{l III 
t",,,,,nals. The 0IIIL!f !.heiJ of one Is CCIflnt'Cred ' 0 lhe 
<:asf'. bul llot OIlIer !lhe41 gI lhe Olhe< ;, It>!I !.01COI'II'W'Cted 
'0 J)C',,,,,r tile ~,~'" te be II$ed .. ,It1." 6'.,' .... ' _~ 
' ''' III. c\la.oP3'''''' ,actor ~nde,d 
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1405 Coaxial CapaCitance Standards 
• ' .nG 'O pF 

• rf 1I • ...t.'ds 
• GIlIIOO ' eonnec, .... 

\ 

[ ,'ardI •. ,lh ..... 1 y" ,I" ~ ~ ",,,., 
-.l 1M 141le - po -.-,,,,. 
IftIt._t<; tJ lilt! ~1«l ~! e-, ~.Jhe< l_c,O>$ 
..a:ur,,!ely..,.' .... !,ateI! I,!y,~ me N~tiol" 9l.1fUU 01 
Sl~"' "ds. 

Ae oy ,1"1C!d twOW"y5, r~ , ,,~! rele •• to n ,..,;nal 
1d _. ~ ,~·t~ ao""l"",nl .. Ina. 8fI<I 

oil 'e!~~ In t~. ~t (.tI ~ 

SI'(Cl n C""IONS 
C.tih .. , ,,,,,: ~ , "" I" •• 1. 01 Cl l' b','lI I..., "II\Jppi ioa .... ,,, _II 
_ '.a ,~ .... ,ed_ ........ ' ! ~H._~'._ 

r"", r- ' _ """'"' 1/ T ... _'lei ~OIMCI 
...,., " I" ·, at ... ~.enr:. _ '" IhIO CR'JOCI 
c_~", Th., .~_ .. JIlI.lined bot """_""", "". "'0<; 
..... belle< '''''' ··(H)!)," rF, w,lII _~ ''''' .-df ... "" ... 
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1406 Coaxial Capacitance Standards 
• "ab .. 10 O.os"" 1"' w-elr 
• lOt 01 Irn~nc. ",ibr.'Ion. 

• 50 pF "'rough '000 pF 

Tt"Ie 1.t06 eo. •• I c.pac:,ta! Cit Standards are st~b"'. 
Jo.... lossai, capac,tOt') ... ·111 ama!1, slableand known ~Iies 
InlhrCl¥I(:e , Use Ihem 'Of rhe aCCUfale. !raceable call 
b,."on 01 high-freqUl!'IIC1 bro, PI and ,>It ... " Impedance­
_ring .... 'ru_. 

.,,"'V .... "I ali!><at.... The 1406 stan6alds ~ be 
aJnr'«1~ C:'r«!iy to _.s" ..... erls. otdl as the 1616 P •• 
c4ion Capa'I,v>ee Bridp, equ,~ ,...,tII GR90QII pre­
cisian coone:: t on w>d 10 CIIhers Ill_gil apjlrOprioJle Idap­
ron. ~roa ind.x:'l.-.A 8IId .<lSist.....:" nave been .ept ,<>, ....",mum in ,h .. 900-09 ~IOt __ <>1 ...... iMlap­

k><1o dre used, theSe 0....,101," W!ould be known 10 per­
m,1 corrllC',ng 10< ItIo!<. effect! at h.gh I.equelll;ies 

The$e st.vdatds can be cahtlfall!d al audio l'l'quen<:ies 
w.'h 'he 16! 6l:>ridg<, Ot ""Ill the 1615 C;ipacil<lnce illidge 
arid 'II<! 16I5-P2 COIl .. 1 AdaMO. ("ell has,," adjust­
,.,." for comperowti". IOf lerm"",' capodtance. 10 ""f· 
Ir I ~''''''I-teadi~8 mtnurl'-'ts. 

1I.,.utoW. co .. ill connec.1oII GR900 Plec~ co­
..... g>nneeIOl'S are \IMd, lor staotl<O,1'I lind repeat.>ble 
perlOf"llf'oCe ~I /W.e been ptoYe<1 on ..... al!.lIIQUefICoei 
ill h,at> MS 9 GHl. Tho! uN 01 ~00)X"'1 connectors alSO 
"·.el!I. hlgr..frequency alob'''",., requ"emenlS 01 IIIe 
Nallor,.1 Bure.w 01 Standarll:l 

.... "" ___ "' __ ~"ft _-,<>,01 ,100_ .... 
~ .......... 

-.. ~.-~, 

Sp£elfI(:ATIQHS 
Collbnlilaft: A <e<llrkate ", CIIIbt~ .. on Is SllP!'lied ""'~ _" ...,.r,," "111 .... _ "-I~ ~ I ~Hl_ ~. ",""I 
f ... _,a!"'._ .... , ......... icI,l"f TlIe_~' 
~, ., II-. ~, .. "r@ ~II'" ..,1........,. ... 01 IN GI!9OO 

.....:\01' This _ 11_'" t". ~_, "'. IINC' 
..., _ "-,-0.0]'\ . ..;,t, -... _"""*'_ 
Ie v_ ... _ III .. a<c.<A"acy 1Jpia/I, ~.Ol", .... 

W",""" _ m,.,nl_ on I<!f .... d .eI-.:.. rr.nIIMII:I 
_l<IIIi<;aIIy cebbr_ t". 11>0 N.,_ BU'NU 01 StMIcIaIG •. 

T."..II':I,._ ... 
-,~ 
~ I,""",I'~ lOOO"- ... ~ 
I~~ ,.~ 

-,., Capoo<ol ...... "'I~ '" CR 10 ....... i<IaI ...... 
'0 , .. , STABIUTY '-tlenee c".,.. <005 .. pet _. 
TEMI'UlATURE OOEfTlCI(PfI aI ~ TpgiaoI" 10 10 
201I",,"-C,bet .. ,20_70'e. 
" _ .... ,....,..sa~ So. __ . o;SSopel"", fader .... ~ " 
u.312_01"~_~ IOOl<Hl '""'_ 
~>IO' n M 1.3"C_ ... !,,..I ... ,,,d,1)' <50'lIl. 
T ..... IIuoI: GR90D ",*".I0I'l ~ "",""""I", 

A •• II.bIt: 1615·1'2 _QIOr lOf C(In'o<enOence In calibtlMI 
""'h 161!>-A Capac'!MlCe Brldte, 9OIJ.09 oo.l'p\or 10< <Gn' 
_IInl II\e 1406 10 0.25-1"_ • 28 \11,_ SIuIIS. IlIppod 
t"oIies. Of GJI 918 BIna"'l PosIs s.pked 07510 I .. ap.l 

"'11<","_ <¥ondIOc8I aM OMEHSIOHS ld" x ~t 305.< 
5,25 in. 118:<1:W """I WOGIfT I 5 II (0.7 qJ Mi .• II 
!I'IcIl~ --c-.... c .. _ ,-...,,,,,,,.., 

'-.Go ,oa.., 
.. , .... -..., _. "'""" 10 11 .... _ __ .""-10 __ 

= 
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1407 Coaxial 
Capacitance 
Standard 

.. . ,.bl. 10 0.01 0;, ,"' ~. 

.. rI ' .. nd .. d .... 1II (lA900 - connec:to .. 

The l,)1 C',,", I Ca 
0(:11 ..-c"D's 01 "''-'Y '''~' -'-- n' h ... ,~ I'f'oall, st,:,! •. 

.. ~ ~'''''''' _ .. " '",!" ... e nil .• ~ThtI .... ,., ",,«;i· 
s _ ·~''''I "''''Ir::',''. ... bIPs ,-,. 1407 S!~ 10 
I>'t used.n Ille ul,bf.lt"" ,'h'lfI·'requeoc:y b,; .. .00 

.," Impedar.c -.mq&ur,"' SIr_'" 
Sl'tC1FICATIOHS 

Cal,bral"",' ~ ",~,r,.t."' 0""""'"'" Is ",rde<I ,.;It! e.1dI 
'",' liWlr t'. mRl ,'..:1 earw<: .t,nee., I ~Il' 11"<1111 • """I-

C';W, ''''' , ............. '.,' ......... , ..... '.&I'ocwnte,01 
'-'0""'" ~ '" _ CR<XIO c-. ,~. 'NI<>e " 

!I>u;fII<! t>y """"1*; ..... lD .. _~ IIItn", I/WO 'O,OO$~ 
",1/1 ~" .... __ .......... lIb$oIII! ......... Ioroown !O 
.., -0<)' IrDie~lI, '0.1 .. \oHiiiil¥<!_ .... ~ned Ir 
I",,", " ~ __ .. ~ .... ~ '" Ir_ I>, ,'­
.aI ..... 8"' .... oI~d$. 

Stob,ll1y: "'-~[bIrao o:!\arieI" _,,,,,,001" f"" YUf. 
Acnonqo '1/ t1W O!> ., l kJo'_ 01 t'- nom'.' capIIdo 
'.,-~ 

, __ .ouro Co""lo""' 01 c._,to_ 
h.,_ lIuoolO (' 

1403 Standard 
Air Capacitor 

• 1000 pF (0 0.001 pF 

• ealill'ation .<:cu •• ey: 
",0.02' - 0.01 IF 

The 1403 SI3n<l."d Air capac llors a,1 sloble, Ih._ 
I( M ~!~nda"', dco:,mdl 'dlues '.om 0.001\0 1000 

~. I. .. ~'e .".~ged 10 Ill ... dirwttJt "'10 the 
t.' ., >ddt" ,'''' Unlno"," te,m._ 011 ... 161S 
end 1616, 'P/OCi!d' cc Imdllft 

SKCtnc"TIQNS 
C.Uwatlo/O," ___ .... )/ • .aI~ .. ,,~ .. ," a.:II 

"I- ~ m. "" • 4'.<1 tope.,..., • .tI I ;.Hz _ at .11)Ki 
118<1 te- " ,"," •. The ""'_red , ..... II the d;,.." (.0,,",,1· 
Irte bon, ~~....cI '~"".""II _" I'. CIIPOCflOf ".. ., 
~ ..... _ <~"'_..-.;I ~l ,_ e<rof'O'<1td 10 

8 ....... " P""" l1'IIIHrue ,,_ by~, 1<0. In­
C",,", bt-Itor r""" '(0.01' + 0.00001 prl. ".m _~'~I 
·"-Md, *_ al>sclu!l •• , ........ ~ ....... IQ ... «'U'oq 1>1 ,,,. ___ '_ ... _01 
.............. ..- I*""'~I~ c.oIobr • ..., I>r "" "'O!."... 
9 ...... 01 5,."",,-
!lability: Co_"....,., c'*'tIlI .... 1l'w> O.OM" "")'U'" 
Rn;d ... 1 ~ ... _ s....- 1<>< e~KI 0I '""",*"",, C. 
~1dftC I"""." '",""",",10 t:nIt os - JO pi" 
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o.."pOu... FOCI.., '10' 10-0 (tJ'lld!!.,1 kit< _ 2J'C lob.-• .,ue; ........ in '_ W~ 0., I ~tu 10'" Itt"'..". 01 
'O.OOOO~ _ l)·"lreq ... ncv e""",. S'''''' In nfl·locate 

_ ... ,"" ............ , 1 nH, 1)'l>IcaI, 

1MuU'*I Ra<I\.On«: ........... at !iOOO <Jf!f'11...,. Of 100 
Go, "" ' •• ~,,, "'" _ "lien "'~_.' ~ v <Ie _ 
two .' "n~t ... ,« !I,k.to ..... 
..... V,,"- 500 V 111<. ~I> 10 10 ~Ht 
l.""inoI: GR9CXI ~ -... "~_ •• _<"10<. 
Me<~.~IU~ C,I MI·"'" c._ DI·~F.:"StO"S (III.). ,,', 3d 15 

111.121 m ,"~ Wl!GHT \.25 II (06 kill ""t. 4 tb 11 9 , 
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"01·0 
"Qf,C, 

. " 00, I 
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.­.­,- ,-­,"" ...... "on_ 

0.. ..... ,_ F.dor. 2C 10 .... ma •• ' I kH • • I'd 50", • 
~ ..... 1 .... ~"'''od,'1 
_~ VOIlopo ~ 500 v. ~.( ... '" lO Y , ... 1.03 " 
r ......... I .... Coo_I .1 o.tIC\ Co~o: T,,,,.,..,. 20 
:, ~o ,:, .. " flU' ~"'I'" tort 40 ':o!U' 01111 lO'C nw tarew. :0-
_'I, "'"'' ." g(~ 10 I'" ....... tII;>I, '.n:e ."IueI. 
T ...... '"_ :.iR81" ..... t.t , .... _ .. ,<>< ......... oftIoItt. 

_. UN; ~'tG I 13 in la, ..... 
Joj""ft.n,u~ Cyr"."," .. 
~.2~ [lhlll " 
119", <"I>' 
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I 
I 

I 

CiK<" . .,. 
__ , .... r 

'.u ,-.ao .... ,-
,.~ ,-,-, 
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.... PI!'!["'~O"S fCN. 1>1 loc.. 
WEiGHT. I II> [0.5 .. I ""I, 4 It> 
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1409 Standard Capacitors 
• 0 ,001 to I /AF 

• ~· II.Ol%fy .. , . ' .blUty 

• Cllib,.tloft a<:e"'K, " 0.02'" 

, 1_ end tl\,_lef ...... , .,.tlbtell .... p<0¥iIftd 

Tn 1409 StanaMd CeDI Ilors .. r. f •• eeI mot.ll ~ 
lOtS d ""'y higl'o .'.b".ty tOf use .. lwo- 01 three-tl!!'minal 
'~''''«>C;CI Of wo<' ,n& st.n<l.lrdI '" rna 1abQ,,",,,,,,, 

f1Piccli C'II>«'t~'~, _,'<f'I;I ""III """" than l~ \'lMMI. 
hay" shown rilndOm llU(.l~al.(>nfj oIles& than ",0.01'1; In 
mt<t'lUfI!d Co;Ipa<;lld"OO "",Ih no .. !dent" of ~y.tcmaliC 
dr,f,. 

These Ci>paCilOl ..... ," ':onsI\t 01 ... ilYe<ed-mic:.o _ 
l(>itll,le. ",,;n~-Mid In i 1'.eII"Y _tal clam", .. Slruclur. 
!"" m"dUh.cill stabol,tv The ....,;ts ~rCl sdect«I lor low 
dllUPitt>On '~tDt _ .... sl.II,bled b, l'>eBt eyeli... The-, 
_1KIIAed. ,..\n Si"C40 ... 110 !)ftW,de ~"nuou.~. 
1.0/1 ... cal ",,,min,,,,,, ,,"", _led ... ,If'l h'I!h-I""'!Ief.­
'u'e pott,nt""". ~ ..... , is P'o;>Ii1ded in IMew"" ol lheQ5e 
In, I~ 'nset"hon of a di.lH¥~ It>ermomeler_ Tlltee jacII-

-
$I •• 

~ 
•• r - - 1_,::. • -- - -
,_, c ......... ______ "..-... .. 
.....,uooq ... I, .... " ,"" • _ .... 
I.>U ." .. "" _ ,,,,, L ..... ., " 
..... '" "" .. _ .. ''''"' ... ,.<c. '0' .. · 
''''' olh>u .. , 00-.,,,'''' ' .... ' ,,'"'" "" .... --. ,or , -, 

1-, -.- • - , .. ,:t. - • .,. 

IOPborldiJli! post) are D'a.,ded 0'1 II>\! tOp ot lhol t~o;e and 
'emovable IIIIJ1S twl 1M bottom, fDl' COfM!fl<ent fla •• 11eI 
ConnecT,,,,, WItt""" ffr<if. 

VlcrfICATiOI't5 
M _ _ KT W _ -OO$'Ii cf ............. aoocI-

.. ," It-.>·, - '1I'~ed..., , .. u.. 
c..~"'.I ..... : A "",,I' ,',- oj '~I</I<~ioOtl 1$ "'''''hfd ... 11\ f«/I ...,,1. ...... boII1 tw~ '" t_ I.' ........ _..., _ 
~ .. 01 I kHI"" '" I ,pet"..., ,-alu..,. TNt_tel ........ 0' ~ «1.,..:,1 ___ ........ "'" "",-! •• d ,,~."ItPd 

d".O'y 'NO Geno,.' AOIIOO bor><l"'11 POSIS Th .. "''''' .. (II> 
la>nod II)' tompatitOn , to, prec:i .. "" bon ... INn ·0.01'1., ,,,In _ki,. ""..,.".'" __ ... ot.M._ ... ~"....,., '0 .... 
[",..:y ,,,,,e,,,,, '001"'_ '" """"_ ancI ....." .. ,.. '" le<ms 
01 ,ef6renc>, .. _ ..... " - ,br_ b<1 tlwt NO!,~ 
eon"", III StancIaO: 
~"'kty. ~,Ia'>"' ... ,,.. '"",,DOl'" 1»1_ 
lo ... poor.' .... c • ..." ;'n' '" ~ ~ ~: 10 PI"" ptf 
- ~Cbr_lO- .'<ICI7C 

O'O ..... I*>r-. le<·,' ....... O.OOO3 .. t __ 2l-C _ 
..... /Mi....t " - " r.ll ,on rio< .... 1I I klil iJ ".tll<l ... , .... 
.tt , •. "0 Ie., ,,·curacy <A ·0_00005 

_ IndLKtoncr. lyp', 'Y 0 ()S() .11 , ... 140'l_r a'Id ·l, 
O,OS~.H ,'" -lind ·r 
Soot ... _tane. ri I MHo; 002 """', """"plIo< I409Y. 
""1," " D.Ol ""'" 
''''''luetIC)' CIoatOC1 .... tIU: 

__ ..... .......,. """ 011' " 
IC lUtz, 

" .... l s.". , .. , I .... v", 
-, tor !"", eIM_ 

"-'" T_ Copacol.o.-; r.,.,. H leO" .... tct .. 'Gl. 
I • !II) r:F r ,''''' I ___ kills d "-"loti to 

lOll Ie 13(',1 pf 

UtI .... _\.I...., 5000 -. fM_ or lOG Gu ... 'oIel ... , 
, .. , 

101 .. V~ !toOO ~ pi< "" 10 IO~H' 
M«honlCoI: So, 0" <:not, O'YfNSIONS (w' o," 14O'JV_ 
J,l (··?&'I" 18.h!4).(.9 ,''''',, ,_,''''''', 3_25.~.J.n 
II "~I WI IGI-II I 2~ .. (0,61<;11 rNI 4 It. t I 9 
\ It i_V" ~"'., by iIPP''''' I -o.~ kill 

'00' ." 
" " 

~..::;. ,­,..,. .. ,, ~ 'oot,,,,,, ,_,tt 

CAPACITANCE DECAOES AND STANDARDS lP. 
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1662 Resistance Limit Bridge 
• A .. III.ne. ""Ir' trom I n 10 "1 lin 

• 0.01' """,pa.1son p.ecitlon 

• GO. No.aO Indi~I;O'" 
• up 10 • _ .... f_n •• P"< ...,ond 

• cte.i.llon "I!9"rom -0.0110 '· 30% 

• 1000<-I"",ln.1 K, lyln connecUon. 

Wt- , rei Mut, eu .. OJ' Or I'II!C se II!"" Mor malct"", Is 
efllC IQ V'CU" PIlrfOl",.nce. Ina 1662 is the I"SIr", 

• ,,1 To 1M 101 T,r.;! sort,ng. m:IItchini. and mea..,"' ... _ 
" p<eollQn b"d£io '" lh O,OJ'lro ~ufdTe ffti1tQrl, .1Ie 

16<;2 IIa • 00.11·", .'108 <:II)mpat,'1Or and H,.r. Il""" Go 
..cat", IOKh'~ I~' ptOduo~ '00"1 ~ test .prJllc.ttHlnl. 

Ttw ,ndo:.tirc _tH lOw:! lin> t cantrols It'" ("It' llr.lhlCl 
1IIr«1I, In l*'t8"t ,""Stance O£"."~ ".!I, luII·1t';II1, 
'''''Ill'''" tr'tIIn to.l'IIo 10 "'" JO"A.. '*"" t· ",. I,. ..... on 
.. die" .. ", .. ••• .t}r til 'U.'>I", I)'_ ",'II Qual lies. 

5,11'''' UM f, .. ,....,..,,""'" ,:;ftIIt«I._ 1« It>I' _ 
k __ It .,.. '"'I me.uur~\ at ,.(jlllnl;e, .-r. 
,. ,;,_ ":a10il t1I r .. _~.. hi." 
~ " R b ,.h "'ah ."11 low 5rniU •• , p' .,am. 
m W T' !f,.. "'!r<si:o f~!_"e$ Illft 1662 :an boo 
r.- k~l' ,Ivo- 'or<X!UC!I CII'I "-.ea'Wf,,,,sy't~, 

Llbot.l..". B,i<ip T"" p,,,,,,SQ .- , .... naI ~t_."ds and 
h',.~ n g ... C'3T~' ~"d dct...-;ter malo! thl! 1662." f'C~1. 
10", 'rld c",,. .. ' ~nt "bar~tory b",1W1'. PrKise ~laM Inlt 
I. ""'~ e$l)ee."lIy ""y b~ tm. i"",catIC",. fit lhe H'Shl 
."'" io~~I! "~I""''''' I~t I,",ur" loJel,.!.t~~ .... , ••• ,1" 
...-<Iftd eon,,«1 "'" y! 0f'It! ""~ ,._ ""100' ~"'" .' ,It 
wlCh I''''' K~;,,~ g;w,,,,,.hO S t< ma!f'~;" the t:. 
e"'~ , ot the brid86. 

............ 0 ___ ._ 

~eine"TIOHS 
__ Itorqr. latolllllll",,, ...... -.cIbr~' 
1 ........ _. -"''''''''. __ .~ ","*,\1'0 
~. 

~_I"'" ""urKJ" 10.D2'J. +- 2 nil 0,02'!I0 ........ I. 
_ ,.,., l.c'''' . ." t.. ,_..,. ~OI"'" 
0..101<"." R""<:l ttI.Ot to . ~ <tMraI1OCI ..,. ,"pooIIlon 
' ...... ",orl, .. "". """anse>" 0.3. \, 3, 10. _ lO'IIo. 
~CCURA,CY .• ,,. g! !"n ..... _" :rn (III, .... 0,3" ' ..... 
.... , .. 1rCC"'-"f" '0 01 "-I. 

ISO MAHUAL RESISTANCE MEASUREMENT 

o.'P"l'" M~l<'<' Id.;at •• po''''''' ..... t.,.,. lI,,,;, ~~ tn<I. 
<., .. H,~" (;oJ. Of I.DW CONI,I"'" H,.., _ I.DW I,,,"" In'" 
p.j~tI, lId,uslaIIl. I,om 0 I. liJO"Jl. 01 """M"", '''''II •• ,~ 
~~"N'1_Uf3Cy 01 '2'!I.o! I,," 0< .... 
S!>H<i: I __ If I ...,. mr,of rd;, " ,)II. 4 mus" 
,,--'111 M'" _,bOIlS. 
1",et1_, ',J\K"OV."" CO",<[(;:tlOtd- tabIIl.,,,,*, ", 
1;>,;: .... ""g..III/lpItII.", ...... ~ ,",'''''''. ,_, ..... los! 

1ft '_Iob!.1 .. "" ~k~.o:l"1 "'- ,"'" 4 .... 0'rIirt3I CCIfl 
ac s. __ od.o .... _ ",oslen. lOj~lOG OU1P\fl~' 

~Q/Iajjot __ t_III",,","'_' IOV""' ..... ·, 
~00l~~ .. ,,,,,,,,_0I2_--,.-.c_ O_'P<II' 
-r 1 •.• < 10 " t"',,- 1182 """"- L .... ' .......... _1 
_ _ 2 .a 1<1',_. OVloi, de , __ , ek .1, l,WT OUT· 
f>' li t ........ : r,.. H..,., ~ .... L".. c"",,,'_ cor,""""" 

• __ M.- j,,,.,, _ \.l to -- 0 2 V (_.rei 10 lid) L'''',T 
f'1IOGlI~~""'+G., f4ish ___ .. __ .. wrtt. OC 

....... <tI,,.. ol 010 10 V II'Id 0 '" '10~. ""'IIKI ~. by 
lIDO,"'" 01 LO n Inlelo.' ..,,~. R ... conoec! ... , 
fn"ronmen': Ope<ot,"C _'41u'~. 10 t~ 40'C, Zero 1lr,1! 

~ p","I'C ''''''' 10 ro 4O'C 
lupphod' !66214oo, >1»0 lot 0"",,",' !,on t~ ""~" ..... '" ~, 
t~.. ._ ... """". 1· onoJ 'J pIr> •• """"-''''' I", 1I.1 .. 1,,,,~ 

• 0<>1, 5 "''''- <1'1>',.-.<1 _ ~ . 
" ••• 10_ 1782 A ..... l"",1 Ctrmj .... ,"' ... C ",,,,,,-,'0 

• .m"&. 11":42 PI Tft! f,.,1ft.. , ..... or! 4·, .. _, 
. 'oIa .. OI·...,CO' ..... _ to 

_100,," 125 ... ~tQ 2!1O V. 6060 H, 11 W 
_...ur~ a...nm ....... ..- D "'[';""0"5 twotr ..... 
EIoo" 1'J.15>36'J<l4' 1ft. {~2\On.-, "'''''. '0< •. 1'J.< 
1.14' 'ol83.o178>.316 ",mi. wuo:;"IIIoroc".?8""ll 
... , ..... , Jo: ''Do (16.5 "'" ...... ,.on. 22 It 10 "otl""'- 2& 
IIo!lH"I ... __ 

- - --,_-.. ...... ..-, .. -
",C'."""" .0' .. " '-.P' .. " ., ...... 



1666 DC Resistance Bridge [New] 
• 0.01"1. occur.ey. dlrKl .$aCllng 

• 11~·dlllll·_I .. I!OfI 

• 2" 3-, o. '·Wormlnlt ,...1.' • ...,. or conduct.nc. 

• 1 "il ia I TIl ,.nge 11 pU 10 1 MUI 

1". Gil 1666 CI rnb"'ttS the adv.Jn1it!!H of the Wheat 
llon" _ Kelvon bIldge$;" a S~1I1e IMI".· .. enl ltlol w,lI 
I,nd .W'",.uon almost any-.. ~I>ef y(iU' 'eQ\J"" 
"""". ~ 101' h'.,. ~ur.oq, ""1""~I~·'CiW 01' \iery-I!'gh .. 
&I~Iaf>C' ... .01 .... '_1 ..-.._1,. portIbillty, 0/ 
preo;IM CQmlWoson. tn8 1666 .... 11 0<:81. II tan ever'! 
be set up lor , .. II sort.", oj rKISI<lrS to "ihlloletlnces, 

'_1.....,',..... &W«Ie<I_ or 1<O'tv,n eGf'InKl..,." 10 ,he 
"""nowt1 resolotOl' MSIj'e 11\0)1 !he ~1/f;IICy lnhI'<eot on 
the 1666 ~ be .e./'led 0' tile pOint 01 rneawremen, 
over the .. ,,,. '.wilt" ot tn8 b'id,,'i' 'n; ... 10- 10 10· aI'Ims. 
Intetnal ad)u:umen" on .11 'dl,O ~.ms and bridle $\an. 
cs.,dl ,119'1" 1"" to millie Co)hb'31<01'1 adlllSlmen1i c:on­
Wllliently and rapidly. ~ng • se' 01 1440 Standard 
R"'51"'1 

lite 1666 .. ,II make. "'In use. soch d,Ye'se moIIwre 
menll U w",ding ,es.wnce 01 \ ,anslorm41-s. sw.tch.con­
tact l'UI'tdnce, diWe '05;511""" (lor"",,11 II'Id .eve<MI. 
_dlitl condu<.t.....:. 01 mate.!.11s aJ\d ~.K:K . ......cI !hi: 
kl')' PlIr..,,~!~" 01 res;S(arce ''''''"iOO.oelen. Sl....oaro 
'"'''" ..... and dK3des, by "'«<I ..-.I compof01Q/I mfOtn 
om. lhe ... Iher' ~·~·,tche _ Quick·r_ cIt!!IC!'" 
ptmIiI 001' b.Nro<cH I<> be _ I" leSS u.."I 10 
CIfOd! pa"·I)eI'·.,,;liq. b.1Iantes or, 20. R~or W\'nJI 
go" 1)0 -" '" "~, ""en J"'I~ tI'InluIh .... 01 !l>e ""II 
"""'N .... • • iJl lotarOl; C7W<>flolod f~ clltIe 
lr1~'."" " ..... trlpod. 

Sf'(ClrlCATIQHS 
10l0i .. Co",~ !(eO •• ..-.:I ___ I.,..,. ... IIOIf> ... 
...... roc,· ," d (, ... 1 .• cl~ • _I ...... "'..,..... 
II • .,..., lOlA.!. M(A$VREM[NT RANGE. I -,'10 \ In II • 
.......... • af' .... , I ~U to 1.1 ,,"Il on 1 .aropIO (\ .11 H .... 

CQIJn' I, cordutSInte ' ..... ' ] pU to II 0 In 7 ~ /I 
PI' 's or-. COIIIII) RECOhINlENQ(O RJ.NC[5 __ . 

lOOn to I In, ~"''''. l..n 10 10110 
lIftoI"'Ian: 5,ul'll.IS '" 1.111.110 tour'Ih 
,,"y.oey {Ii"", or err",] OIR(CI RUOINC (.1 20 10 25'C 
""" < 75~ ~Ii. w,lloln f; monl~1 c! c.hlnl '.,..,' rCl 0.1 to 
I 0 ryllllCllt.. ,,,:eu,,.C)' i. ~0.01" • 10 PIl"' 01 lull oca!<!, 0.01 
10 0.1 I~I .... 10, ·002' '~ PIlI" 01 ''''I .... ~, be""" 0.01 
lullllCllle. -O.I'!I. '2"","" 01 ,ull sule. 110 e.e., I", 0 to 
35·C..-.:I 85'1. RI1..:1 lor 0 to :!'S·C..-.:I"' RH . ...,...oq 
ls ..... oIJy 0 1"(. TWIHUJI ...a:VIlACT Add ~001'l"o 10 
..,.,..,. C()I,O~AAISON ACCURACY • [2" 0.001. Ippm <l1f 
1 .. ....,.,11 """' 01 'u't ICaIo J~ v-. 10 '1 """' w+W. 
¥ .,,' • ty ; .......... _ <I 'le<erICe ........ " 

s-.;tMty iw I~ ... I.,...I.....-ul RESlSTo\NCE 2..n III-r 
Iow,,_, 10 ppm .. III. 5 ",,",.'IOn. I ppm", 0 I. I. 10. 
..-.I 100 1o.ll.!I ppm '" I Mil CONOOCT.....cE 2 pU 11--, 
low ",)lues, S ppm III 1 .11. I ""'"., 10 _ 100 ~u. I ond 
10 mil, !I ppm al lOO ... U, 10 ""'" 01 I U ...., e .. emar ..... "" 
c.I'fl be .- /01' ~ __ _ """t 

So"":lft: INIERNAI.. 6 V 1"",01 , D , .... ). 0.01 W __ r ... 
.".,""""8 bfld~ Dl.T[RN,lL, UI> II) 30 V dc, 0 5 W ""'" _0<: S(NSITlVIIY Mo.·lo. defloc1""" 5 "",,/~V IN 
pur R~SIANCt _0' 20 kli SIiORT CIRCUIT NOISE 
(oIo'w PD5'~""'!' App'D>; 0 \ .V "".pI<, OR IH. Typ<eolly 0 .5 
.Vlh RESPONs.E hlow.''''' ..... I/I.'1, ''''1*1''''1)' LDvo 
"' ..... 1 1Jmot 00I\'U0t>1. '12 ~J 0 1 ., hI&/>-"""'l motlar ,~, 
110.510.3 ~ 
Guoi'd (W""._l, No ....... ,,,Ih" ~ Mil to Jf"U"Cl, •• !ho. 

""'" .1 
L.aoI (,"" (KoMn)' , ..... , ........ ,111 0 I n iII""1-..t 
s..",,~, Set 01' Iud-, .... (1) ..,ocII)II'IOd C_ .. , ....... c""," 
A_laIIIe: IC<IO s-.s ~ tor __ oOIicn 
-. h\ety 0111 D <~".lltur_11pe 1200 .. equ_1 
.~. 4101 ,nu. ........... _._ "'" _ .... _ 
_""",t FI.p.T,", D'IoILN$I()N,. , .. Judi 1!)I12ldI 
., (3111~"..,,1 WooIH. 21 Ib (10 "&l nol 

MANUAL RESISTANCE MEASUREMENT IHI 



"". 

1644-A Megohm Bridge 
• 10"0 10 ' ohm. 

• ".~cwrKytol0'ohm. 

• .>R IIIUI\I,_n .. to ~ 0.2' 

• .... n kit "fOlIllI" 

• oeI'-d\eCkl", In' ...... '.'.nd •• d. 

Ttl, Jf,<:.I-Aw, ... ,,', 
'nlul.uon 11.';0.11>(1 01 cal .... ".-..1"'_'5, cllQlo...,. 
""PO'>en~ ;onn""t~ .• ,," .... te'''';I'IIII" fflI5h",. 

}paeIIOfS. 'Clay" p,iNed t"tlJltJ.. 'Old!i"8 mach", ... 
,~" ,tIeS. e,rcu" b,e.,,''''. ~",'efi. 51,.1;~ Mes.. ,1Ie,mo-
_ ~r . -f ,-,'_ ""gl. comr"t.J"tof5. ~. 
"1:'< ,"~ 'Bd" .-." Oondotherdevlca 
• RWI"nc. of h :- .. j , ... __ . resi~ rims. d~ 
iIdn " "" ",,,IilI:I,;e elener"!.. 
• Volt __ l_pe<I'u" Cotllk ...... ot ..... ;,~ 

• V ... u .... _ SUrl_ II ..... ' .. ,', • 1OI1dS, IUCh .. 
r ", .r" .... "",'I cs. pCt!," •• no am· 
"1 ' ", " ,~l'Klor' ... tnd H'mfcof>d..c-

'<lB; ,,' !l.. $, 'J,. D~!iej~,". ~nd 5OI>'Mb, 
"'<I of .,, .. ' m:.t"' ... o' ;IUII"" PIIIsI" 1. '<lCOtd,nlllaoe. 
./HI .. a,n,Shld I"~f",~. 

TM. ti, .• ' is a de Whulilone b,idse ""tt> • hllh­
lm~oI;e. hi&lHenH,."1 de!o.-'''' P,,,,,i .. ,,,,. "' ...... 
""""'" _1$1<1'$ are used '<)I' lho1",ed bud,. a.m and 1'­
""""" .,alueo "'-'CalM U,"" ....... For modi"", "..tun ... 
r... ralIO ...... precision""'l him .... "''''' .... e~, /"" 
!hi h'&t>HI valueS Qrbon 101m .. Iston .. i'" t' , oJn. 
r". balIN" '. ,""". isl"~ .. aund __ .",... 

TIW 11 .... '0 r~'''''''11 el",:' ,"1'''' fife:" of S!!>IV rot­
.m."Cft IQ 1I".uM fQ' QpKo'lO' 1eIII<I&I' .... "."'01 
~ 11I<l1C!f't. ~Mrgl"8 Nne is • j,..cliO" of ,) $e(: lnd 

· ,_ .................. ".' ..., ... ,-"'""_ .. ,'-----
, MANUAL RESISTANCE MEASUREMENT 

or. , 
, . 
• 

SI'(CIFIC~TIONS 

I~ 1000 T~ 110' 10 10" 

MC ... OCY::. '1~ I· Mer. ~UlI~~!"" I'~IO 
lor. '!~ ' . !O"ll Z _'II. - 100'u. ;r.ItcM 

• 
, R·,;' DIooI; -5'J1. '''''P' aco.,.:" 1o ~O,t"4 Of, I .. t:;;II1 
_10-0.1 .... 

• 
01,.,_' ... • -. I "H v ......... , ... - 1000 ...... ,~ " ._,"- ,oo~ ,. -- " ~ ~ 

_6wrI c....-t: '" 5 ....... 10 SOV. <IOmA. 1000.XIO ~ 
_, III!! Ie ,Z!'> ... 21(J tu ~~. !Wlo 0100 ..... IlW 

Moch.oniCal: Fl." T" "- _ "",.~" OIMfmIt)"S , ... 
P~"MI', 12,75-<1l.~1 !~1rI UhlIIto19/"""",.., 

1'h12,Z~'3 ~8.300312d21 ..... 1 WEICHT, 19 II> 191<11 
"llI!!o1151<1l""~ 
.. ..... _ .. ",."" .................. ,',y '0",'0" , 
"', .--_" .... I_V .... ' .. ..,.._._ , • . ~ 

, ....... _- . 
• ... d"'.!..~ ..._­
.., "'-'" 
~--.. ' 2._ 

= 
''''",N' ..... -, ..... " ' ... _, 



1863 and 1864 Megohmmeters 
GR HISS 

• 5 t.I •• Ollell"' MI 1<1 500 II 

• 50kll 10 2!1 TO {2s 10"11 ) 

• ""o ....... leal, .tmple Opit •• Uon 

• dlrKI ... dlng, sa' e, stable 

OR 18114 

• 200 1ft, ooltag •• : tOto 10t0 II 

• 50 k U 10:tOO Ttl (2. 10",1 ) 

• dirK' ... dlnll . .... , •.• ~ 

• .Impl. 09(1 •• 110 .. 

'I r )Im- _' GR n. ,"'n "lel!; o;Icevn IKKliy SU" 
J'l<II" hoi. .• ,·r~"","Cer _ ~ ... the Ol~ OM 
$/'IOU!< AI- "" t~ .,<, ·,to ". S'''-" •• ,0 _/If-
M>Ce od ,,<~~, C,. II>cif OPe'''.· .: ,alii'" d,MCI' I~ "",lei> 

'If"-" r ft'j, in tlMllll()ordtu<V and prOd",,'.on _rN. 
Chalet It .. productoOfl end Inopeel"", TM 1863 MeR­

It!'rJ" plf' .... ,'1 """,.ure.H " •• " .. ~t any 01 t..e .:ommon 
leU .oll"g~, u~ 10 SOC V. r· I ..... ",. «-,I" , ,,''<1 IS It>< 
.,..,.- po","" m...ode;. II 'So II·.'~",~, 1~ l> -,I "'ieel"" 
\Off"~ _~, IHI :.!<Ito""" I'e 10 be« <I ...... ' \I 
Jl)C!fllor< ~'. ,,,,,,pe • ..,..,ctd. or when Sileo 0<.01 'II cal 
'0< st.>', ,.tel m$Ulal" 'j tClot ... VO'\i!ge:I_ 

C~oIc:. IOf '_boo.,.." ," ... Hptlon. I,.. 11164 IS 1M 
mo.. Iln,~I.· ,11M two ,nM'~m""l.O_ TM IHI ""'liIge 
c... be 1>01 In "-'Y val"" If om 10 10 109 "0'" ", 1 ,'0'1 5f""" 
_Ie: . 'h< IS in 10.M ,1_ T...,., I'''' 186-' can b. 
set ID ~"'I' .. mono Of ". co<",,,",,,,,, le<.I VC1.lrl!IO lOf ee­
,,,,,,Ie, mIc.I Of papef ~'h)lS, or otr'Ief drliC" The 
,'''''',v 'ei6i.oW'ce 01 .eel,hen tV> be ,eadol~ ,,-,,'ed. 
Ille lew leo>l lI~t.!Ig" a ••• labl. ~'e ... pec"l1~ Uf.elul in 
rne.lIUf1n8 .:u1d·5\ale d,caeo. "'" add,j<""", rang. Per· 
mit~ ""-'<!menl. up 10 2 " 10" Ohms \200 Tul. 

Bo1~ "uumer.l ..... _1 10 use ,",'I", o"ect'MM!"'jI 
mete< -.aalOOfl """ I..,,'ed 'anee S·",le?! NI shu"", the 
rnu'I,.'O/< lOf eact> 'aha-...-.I ""'-, Thema. ,mlJ/'nC"" 
(en\ l)OU,blt " 1M le."",..I. ill ~m ,led 10 .... te 5 mH 

ampe<e5 ¥lo:! a panel 1.",\ neat the \e,m;""15 warn> -. 
""lIIie" pr_1 Siable pow1!f tUllpl~ ~fId 1~l:Ia<:k 
..,*",,1 .. cireu,1 miM'''U eI.;II.nd I,me ..... hnjllldlllSl 
menl •. Guard .nd.rounclle.-minlil pef~"1 measur_' 
01 I't)UI"O(Ied Of utlg'OI.I'Idei:I lwo- Of t!\ret te.m;'" <es& 
lOtS, The ,ost~IS lIle SUPPlied for rack mounl,,,. Of 
in • c"".,.,.,ief>t portllllie Hp. Till CMe t!\at is a stand lor 
tne mrte.- ,n uH and I)fOIKI' ,I in ,,,,,,,I and 5101'.&8, 

lUI t._ .. .. .. "", .. ~u 1_ 

SI'(lneATIONS 
V""- _ 11-...._ ~.~ 

• • -~- ' .. " . , ....... "" ....... '-
00, ,oov .~ '-'-<00 ,,, n" , 

1'00, :tOO. ..,. v ~. ". "m , 
T ..... _ .. •• •• ~M Hft" , . 

U" , .. ~ .. ". "" • , .. ~. ~." "" ~'d' ,. 100.,_. " .. ft ••• _ .. • 1'_ ...... _._ ..... :-.;"l "'- .... " ... ,_. 
. .. _, """" ............. _. """.~'" ,_. . -= .,.'-,-

1I ...... ,IICe ...... ~'HY' "21mete1' '~-*'K • I)'" "" "'-" S 
fa .' ,m".. ",0 'Sl f", 6"" 1''1, 811 ........ ,_ 
1, .... 8II<I~2'" '4~ !"'U.1863,-2~ ·3'To.~5'1!o.1or 
Ih, tll6t 
Vo~ __ 

S/lO".(J,wlt c""""' ~ "'" ~pp<c-. 
_" lOOto 1250< 200111250 1/, 50 to 400 Hz, 13W 
Su"",,": loI_t,na h""'_e "",~,.otk..-ll. 
_._ f,ic>'oIl '.>101 _ r .. ~ """"" D''''[''SItl'!~ 

i _ ..... t.tr,., 6W.1Oxh15 in. 12.S.Z!>.bl72 "'"' 
,.d. 19.1<4.6.3 in 1.a83.)78>:118 rMll .... i,JGHT ProUbIIo. 
9,5" I •• I<&l "'1. I. iI> 11 I<iIl .... IOP".. f""k II Il 15 kaJ /WI 

• --,;;;;;;;r -<---.--.;.".". .... ,~""' ... ~ .. _ .. ,_;;;"_ ... ---------------------------

MANUAL RESISTANCE MEASUREMENT 



1435 Programmable Decade Resistor 
• 1.11 Mil 

• 0.02% bu'e ",clI,.e~ 

• ~pI'lely p'''1I •• mm.bl. 

T~ 143$ is " '- I ,....mmaI!'e ~ ... iIIcade 
,e Ie', I, _ decades on ,,*,iIIl 
""" • ,.¥I., ¥ ... ,, ~_ l<laM"' ... :,,, test equip ... ~ 
1\11' I~ .. eor·j.oI 01 load. t,,,,. eonIlant. io';n, etC 

£acft CIeCI<:Ie rS CfI<'~''lI*I by. 12'PC!I"tQn I.onl-~ 
, ... ,Iet> I~al <lispI.]y. 0 II"o~.h )l nO) "nd R IternOI~1 
TI\~ ajlows Any deQdr or _lIdti 10 bI m.l"""lIy ..-1 
WI, If tM'" rl!'Jn.lnlni Me '.ll'Q!&ly CM,,,,II~ "'r>Otne.. 
' ... ,'.'- Innste<'1l total <XIfIItOI 01 ,II IIW .J!:oCadoK till .... 
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1433 Decade Resistor 
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~ :fir.- "J 01 ft .. 0 ,..., ,,!.>II, _ Ie IddIod 
, .• ..,_ Ch~._ .... ,"' c;.,... ..,. ",",lao'''' ~ 

'...,c.. ........ 
S .... ltltno 'Ih. -!oo 000;:" mid ,,~_, I SW~.... ... ' j 
'" """'-I "'''' _1.>rO ... 0.1'"00, 
1..,.,,,,.,,, 10 "" n; If """ III .... .0 
"" ~l.!no 50! ....... _, 4-G t • 

"".. 'l"l'llll I...., ... r~ 
l4G .., 
""I"HlI,"" 

• 
r,h ... n""I' A' 1'/fIO' ~., ..... I I 
'0'" ... Thol-&l-lGI,._··5O! 
• '" oI<I~ .. or, ... ~"", ""'_. ___ ~. J' on 

.11, .. ..,'C ..... _n .. ..rlb\.o' 
, -
• 

• . I, , ..... -- I ... ,.;~",:, !i::. ,::; ..... _" .... ·M".' • • -- I ~ ,. .. ,. ... " II . IO"'''' ...... 
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1444-A Reference Resistance Standard 
• 10kn 

• 3 ppm .eeu •• cy 
• \ ppm·pe.-,. ••• ,Rlllty 

• ... " ..... 'r low llmpo" ' "" _1Ik1"" 

• lIultded 4_' .. mln •• COtlnKlion. 

I. ~,il~r~y~>d""'" y ""temDeFa1ur"t:o­
eft,c..." "'''''1444R.l~ .. Rn"t.lrQ!S1 __ ~rd""11I 
5U.I~ 'IIDO' USO! In ,,_.ciI _""',es tnI\ Iar;~ , 
(~y ~",,"OlJed en."""'~_1. AlSO. ~ tillS stan­
di.!! is j)<iJC."~ly """ffl'( If'<! by "t~.1C PfHSUt& 
Chd~~<>S C ...... ctw"cal and '''''''mal ~ock, illS val""bl, 
ItS I po.table O!~nd.l'd 10< InlercOfllpafl$Oflll_ 
I~ .~.~t'" ..sed» a '~Inda'd consi31l oIlWO ~'i" 

5 k,lof1 ... n!,"SiDO' .Iem""ts wOW><! on melal lubstta'H 
t"llllla .... tile 1IlI~'P l~ffIIIl '''l>If"II.k>n eoef1'Cie1l1 II I~ 
""8 r", ""00 M.I!$SM CIUIeoJ by 1<lI'Wlt.al~'e choInps 
-I Eva"",,", ' .. ,'I ....., • b.)'e t( e'i<ninate..,. _-

5"lClflCAllOnS 
Nom .... I ..... ,...:IO." 
.... <~,«y. '3 -"" ( , ,p>".(J "," ' .., -,...."'.,nl. of 0 \ I>P'" 
I~' '" ,J..,.~ r .. 1«1 ~y NBS. t • ,'.1r<:I """,",,'''ly <>1 
I p~-
51oblli'1' I ppm. hi "'''. I) S PII".,' y' _ ,,,,,,,,,It.,.. 
In ....... meftt: T(MP£"~ru~[ C(){HICI('-'T, ..., .~I , .... 
_ ,'",r '.0'''0'' __ , I", 18 10 n C '"~ "" 23 
OI~ -;).lwml (;,II<-I.t 005",",1 C'_ll,,,,, 
28·C. V_ ~ -0.' ""'" ... 1/> ~ aln'IOS(: 
.. lui ""11 y ....... .".., TH[I'n.I~~ T'\I( CO'oiST ""'IT. \ ......... 
0ta01u<: POWER, 0,1 ¥II""" VOLT~C(. 000 V "'"" IOUOC 
THl""'''ll'''~" '0 , ~Y "'''''', _ .. , _"..... WII 
IIH" ~lVEllS~L ._ c...,..... 0 I ___ OIEl(CTRIC 
1iOA~'~ ~fECT. ,oIuO .W>",l., ".1"'" ~ I to '0.1 PI"" cI 

.... 1 g;w,~l .... nb . """,d by .:"""!tel- in IhI N1,dtIHI ",1le """~"V ",",>II 1.IcQue •• oat"'K_ AUt' .. ·nding, l'Ie 
reso.tor ."'menls ."e h;II~·heN !1t;otl'd 10 fn!IU'e the ~I 
ITIO'St Sl~bil'tv, 1M' ,esisl", .. then pta.od In • rrNVY 
n" ;nless-sleel eor,taonel" . t\>I .. "y eVIICUi1lod, t).)('·!oIIOId 
.... ,tII nl1iKlty M'''IIen .... d M''''''t,oally waled. Th~ ni· 
trogen 11\'00. llOSS,bllll.<od.ol;..., tHeet. t""! .... "1 Clller 
WIse be caused by tile min~" omoonls 01 humicMy pres 
en!: in I'm' \t>II be$1 011 AIIIudt are tl<OO&flt OUI\lItOUih 
p.ss.lo-motal sealS .• 1"""0>1<"'''' _, is II'~, ..... 
• lemPt1ilI~'e cor'Kt,on .::!\of1 is suppltf!d, 

Sen_ The 1444-A eOrl.ol''''.rto ;tdd;I,_' .esi!ol<lf •• 
100"-.Jllempetl.N't .... 1Ot W',., a !,..-npe.-a!ur, WI!!t.tien1 
01 1.000 ""m. ""'ictI is ,,"""'led .. ~"'"" 11, .. """, con1.>e1 
w.\IIlhe st<lndll.d 111.",0. rle<ncnt$. Th~ l"",,,..'atu .. 01 
lhe slar>daN eM U"'n be ">HS\"ed ,.. ,,11 a h,~h deg,ee 01 
(tCfu,acy by mU'Uf1!m.nI Q! !Ili! f1!!oi$!<>nee o! .he sensor 
The con!d'f\et o! thO \444 A '. tkock """"'ted 'n 10" OUlr' 
conl"'~' and t!>en p~ed • !oam-~ ''''eo:! u.ty· 
'''II case. 
'_ .. _ ... ".w to.o-._-. 

I,,.. ""I"" 1 .. su.~TION R[$lSI~"C(. '10' It 1M 'BI·'" 
1."n~I·lOa ... """ 
T.,mln.": GoId·pl...., O:>PPO' D,,. '111lQUO, • NCI'o 'or II.., 
""'~, _ ..... 8I1d ".....,. 
O_.,: Th1l<rn"'n." ..... II_I~I>O',.' ... __ , I 
r . "a·Qty n.l.o~ 1,"«1. -..0.11<&1'1 w","" .-, .......... , ..... 

• .. Sunil''''' w,m ... ""lot :en""',-, "'" !_ 
" """;na raMI 
M .. h.,*,.~ 'WlII ""fl .... _! D'\I!:"'i'ONS • ..., 
.1 ~.10,63.a.) "'_ ,2<1302l)0216 nwnI V.T --If 12. 
,(ok "'. J1 , .... 

< 

=.-----" ...... "'" 
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1440 Standard Resistor 
• o.am lo' Mil 
• Kelt'X)' . 0.01 ' 

• II~blllty . 10 ppm per ~ •• 
• 'Ow lhennal amI 10 CO __ 

r~ , e •• " Iy st" " 0'\ __ .... "" ;d lot W 
,,~rory or prc _, rbr<1I "'1' ClHtb"t'~8 ,~. 

_ ~,,~.,.,. 'or ...... ,,. .. , on ,._~,~......,!~ 
• <>! 0.01 8Ild 0 1 !l .r"~' ." shl!'e'1 ~ ... L1I wi1tl 

, M ~,t"r" 1:<>'>11" .. , of ~. 1lIII"~ In 
I .eer >.J1.N" to ,.-;j""" ,~dUC1Jr.O! U~'h ~I I II 

,(l "e ,d I\'tle 1III't', ICI '"",O's. "",1.- I\, 

SPlClriCAllONS --.. .,.~ .......... " •• , ____ 1<11\. ... " .--• 

C.hb.ol_ ""< .. 0.,: Pt"tftlC'!1 .. al .to<l toy .. mp. ... '_. 
I~' "" ,"'-LW'· ... ~"'_,., 
'f ..-.. ..- "" , ' 10 PI>'" •• CIot .. ..- 1 

r..- wI·ft r"" .... c! .~,..""". -,,-d. "",>Qd<'" 
.. ., ',. N.t .., (",..,.. 0: s.t.>di'" r .. _ tel 

... !~ ,.'''' -.~"'" "n'C ... 1 1 01 ... n I 
III, .. ,tn, _ o.i.'·' I,. _ "". 

SUo .... ,,' ... 10 ..... _':"'101 
• __ .t .... C_t tau_" -__ 
, ........ Ral'"" 1 W n..., _ """""I c,.· ... ~, .. 1M......, 
.. ·'or ....... ' ..... ,w.t.. .... r .Cis&ill<ll,Gtl." I 

- ' -';::':f"" --.' _ ... 0 _ 

0'" 0 -',"'" .. 010" .a .'- ,. .. ~ 
" • ~.o;-', , .. • .12 ... ... 0.0' ... "0..- ou ... 

,!lOa .. ,." ... ,~~ .. " , .. ",00,,,, . ~ .... .... • 0<)'", .. ~ .... ~-"'''' ,~ 

, ." .. ", .. ,-
.-~-.,- .. -

90 RESISTANCE DECADE AND STANDARDS 

woW'tI Ind lIdiU$.ed law ,ernP<''''tutt,cOl<I1'~ie''t wi'~ 
'$ <Ae<l lot """$ or I II MId ] 0 '1. £V~~",,", ' .... ,. " used 
10< ~n't~ abooe ]0 II Alt .... !\ .. "' ...... , evtted to redllCl 
".aiM..-d a.e ,_".ely ~_,ed 10 ehrnl.,." .. any tr..! 
~h<>w .!>no'mat b.",,,,or T h~t 8'. Ciit..t1Ed in Hilled 
Oil t ,~ 11M. dllll~ylnhl~IIU. bo,. '0 P<O<"O~" ", •. ,... ~I"· 
b,' 'J __ " te p'ovodt "..«~ ,,'ote<!o~ 

TI» 1440 ,"",II,,"" _11M I~''''''-'' bInt"'IlOO>I~ 
and rnnlcwable b.1nov1a nlup to prowt:le ,he 1o"," 1 ....... 1' 
n~~'1 to. «ClOnIC !"r.eMI.!,ernent ... , IO'N .alves 01 
_~ 10. label"". U. 'e>'e,.,ode hINt 1Il",al atl_ 

.... w IfJ!e. seriltl ....... let . .-.d.-=e '''' ,_ -.i;' 
I '~"on <.\III, 

~ _ .... IN , ............. "." afod ~ ... ............... -"_'0"'-"' __ 
.~, ., .. _ ::r-..n I!"'Ia\' ...... '1 

R ......... t Impftt" ...... , Io."",c, ......" _" •• 12,1.",,_ 
_' ,t'.;l.5pf" _''''J._ ... rnNSUr....,.,t 1,,.; 
r t::·ou 1NI..:unut. _ ._. 

~,,_ Clto,xt .... ,on: !Itt ,-. 
T~""," ... : Gold ·",."to ... ,. '01 ."",,,., r "'" "11 ""'" ....... 

'" 10,-....... ""- 1'.' .r . ..., .. Ill,. onoJ c-> be 
:u III: ........ ~t. l.lI"", 01 1.:'::"" ..... IuIIt. 

__ ._ ....... , ..... ), 2 ~2.41. 14 In, 1580£.-09 

'-'''' ~,-= C»ooo ,_ 

, ... , UM, ~-
, . ......,. 

.~. I ..... ' ~- ,-, -- ",,0"' 00_ ._, 
, -. -~, ,"'- ,-, 
,"M, , -. ·'0_ ,-, 
z .. ~ • , .- .10_ .......... , 
-~, , .- ,'O~ ,,-, . ~, 'OG , ... .t'O_ 1000._' ,- .D .... ~'- ,-, 

III"'~'" _ , .. ,u" ... .,.. 
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1442 Coaxial Resistance Standard 
• · O.OS ... ·P8.·raar stability 

• One- ". two-pO.1 

• GR900" connectors 

Ih<I Gen~ral Radio \ 442'5 8re d.,.,Sr.ed to serve ilS 
$l.>ndards 01 res,sYrn:<' and , \J5eI.! W'I~ OR coo .... 1 ~pa<;i· 
tance ~I""""rd~. It' ~Iandil r~ 01 d lO;S'Pil lion lac!'" In 
~ilh~' 'ol~ , Il1ey tan be uSf'd to cal,tI,at .. imP<'dance 
l>ridK"'; al IreqUOl1>Ciel; ... h igh as 100 MH z. 

_ GR , . _ .... , .. , ...... ...,.."' .. ,'M 

SPECIFICATIONS 
Initio' DC _"rKY' 0 1°, ~<c ... pr -0 2~"'1or 1M, 0 
Sloblli' y: • O_~~. poo'\'< I< 

[);ooip.o"on: I W"", • . 
Cap.oCOUf'o«l ,-" ,., 10 c 'or, 
Indurt.""e: 9 nH. I,,,. 
Tom.,..,. ,",. Coolficl""\ of R,...;.tan<ll ~ ppmi C. e •• • pt 
, 100 ~....,! C Ig< 1442 0 
..... U. bIo' ~Wf( SHORT CIRCUl I , 90009 ADAPTOR '01 

-• 

,-". - • 
." ............ -.- -,., .... -. .... '" ...... -.. 
""_ ~~ ,_ ,'" ...... 0<, .... 1<<>,..,.. ... 

• ..... ; 
, ~ m,"n ... 

""1 • 

•• 

~c, .. 
T. 

> ........ " -""'0,,,,,,,,, "'.-.. ..... n . ." 
,.....,"- ." .. ,r ,""""""_ 

.. ', 

:11 

ndlf\l P< 
<1_ortI '0 '. inth • 2A In'~_ ",~ feR 93B 

or 1.0:>1>'<1 ,,,,,-, 

"",, ~.'R ................. ... 

''''·0 ,on 
uu-G " n .... _" H,. " 
"., .. OlIn 

i 
• 

• . ±,H". 
.,.... , ' . ...... .,. .... " •• K ~.,."".,," .. , ... '"' 
......... wN< _,\0-_, ..... "" .. , .. , ... ,,_. 

, .. ,-.,... 
"".,­LO.M_ 
, .. ... ,,? 

.0', 

, . 
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1660-A Precision 
Inductance-Measuring Assembly 

• 0.1 nH 1<> 1.1 kH, ",0.1% Iccur.cy 

• comp.,loan to &-llgu •• ,....,Iutlon 

• I".lel or pa'alllll, no . Ildlng bll"nc. 

• In-lino .oadou1, lulomahc decr .... ' poln! 

Tr. I6&J""', 'I~ "T~ ,1"- ." .L ICe 
8",~ "Mh apr'r,'p".1te llor ~rd det""''''. Mo 
".".,I>!t!<l, '~I~'<:onno<:lt'<l. and "_lUf""'enl-'....a~ n,,, 
""duc:",~:~ bt;"g~ ·:,In ~ SUPI_,I~ atort. so IOU ean' a~ 
,-0"" '.rh''', a''IC'',bly w,ln a .."Llll'c D8cill~I()1' and docIe<.' If. 
pa'!'~'JlJr:~ il mn~u",""'n1~ a,e r"'l""ed 11 I'~ ,one .... 
atller t~an tn. I] n,owlded y 1M.. oK1 .o'D' on In,. 
_~11, 

The 1632 B,,!!,. m .. ,u,es ,"'",. 01 """,riel compo. 
n<'f'l'; of l>O(:··T~"ni ... 1 EfCllJf'<W:I "·<]""10'<;" ~1 a"" I I'~ 
Q"""c:ies. I~ "'III! ..::~u.""'~ su.l'> tne >St <le' !d.,'1 
abw1ule 0$",. , ",'-Ie ,I, 'ix- ". "I,an 

19: MANUAL INDUCTANCE MEASUREMENT 

e<'<'bles ~"" 10 make "'Sh-p"",,' n ,nte,C<>mp;"'sons ,I 
'~Q ;t~~e ~larJdards by .u/;l.t,t~l.on ...... t~odi.. 

Tn, w"n ~r,dgt! ,," ".t u,e, 10' I~ ,j,"'d.Jrd 01 rNC 
to;.,;:, ~'I'" th,,1 ,,-,.-ng to ,t, ... ,~ lOW ,HlduI 
Impod.l~C..s. "~MN'. "M!8"~,b'" ettaflit' in ,ts ~~.~ 1 
t:itP<te'I"""~ ""'" lh" audio j'P'I".nq '~n8l!. Trni )wer 
<1'cu,1 ~Iw n~k ... 1lO'>"ble lhe U'Oe o! the h'll'I K. ,racy 
01 6cCI>dc ,eslstO'l'$ 101' the ;ndoct~""e balaflce. 

IlIdU<;:J~ .. inclocated b~ 111ft 54'1!'01 "t ~ ,IX-decad 
t, COOd~ctanC't bv the ""'!in~ ,,! to", ~..-.(I 
it 01OT,- U<lUII~ ~~,;able 'M\,gt Th~ d'lIlS. w~ich ",,"_ 
(I"1ly til,. pe'tinent digi! of ea<:~ doe.le. 1<\d;e.,lu lrodu(.· 
IJ",. dl1ec1l1, Re'is!~nc", ,"lite' senos 01' P<',;>lIel, .. t~, 
rec,procal of tM COOd<R:laOCt! ~lI'''lI_ An C'lh\-PO'i'\-O 
mUlt,pl,O, aUlomaloClllly jrnl,rdte'!> tlO!~ tM ~"C; aj f'"J. 'I 
a<\d tne un.to 01 melll",em....,t, 

fOt m.,.,mum acCU'DC,- In 1M _"''''''''' 01 bo' 
lo>'R~ .. nd small .al!JCS or ,nd!J(1.,nce. 1M 'es/<IUIII ;m· 
~ 8SSDCidl£d wah ln~ un"",,,"" termi~~15 1!.aVl! 
be< , m,n,mi.ed. 
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1630-AV Inductance-Measuring Assembly 
• t •• t 1 .... 11 hom mlltlvolll 10 kllovolll 

• L accur.cy 1% (A Inll Q , 2%) 

• elloc.t'" hMl"'''''Iot., 50, 60, 100, 120, .•. 15.75 .HI 

This ~ M '" '" Otnl>'e1~ s)'Stem lor the "' _"",a. 
",*,1 ~ .ndu(:'-''''' loss 01 _IS ... ,,, rllf'~1 
COl.... II COIIIists of :it 1633 lncremft't4IJndu::.1I"ICI 
8,"'P" t~ ~ .. lIy "",ted de _ -= ~f SI.OI)Iift In 
• Glbinel h1M ._ .. it~ aI" 1'I(!Ce$S!If)' ",te,connech"l 

""'". rile ",ppIe C8I' Il"oduce 2OO-YoItamIWot or."ll'IlI\ 'nl~ 
• wido! '''''i'' o! fc.od ~nas Brrd I.e deI,voed IQ 
_ 11'10 IItR' 1Ie.on(! «: current. 'e<lI,I"ed 

1633~P1 Range·Extension Unit 

1M 1613·PI can be u$Cd ",.th lhe 1633·"'" '''cre· 
,.,."r, 'Ind""la~c~ II,,. 1(1 .,t,md thl cUI'en' '~hnp 
105( no.t ... II CG""'~ClS' 251). .. ~U, 0.1- lIIm .e<J.i'lf 
"~ra 1 ... ,11> nectlnebrid8l!arms. 

5KClflCAflO+lS 
1",, __ ~, Bolly .. 1>."'" ' .... 01 , ... 1m ~ 
I>' ,I "',,>1 bot mu·I'pbed 1>1 0 I ~'''''' ., 

" MANUAL INDUCTANCE MEIoSUREMENT 

ThtI lJ08.A (l!.CilIaIOt prO"iclft continuous eo-aga 
from 20 HZ 10 20 kHl. When ........ uremll'l'ts .re reqUIred 
lilt IreqLJenOf!:5 Ol~er I~an theM ,iverl lor 1M internal 
delector, the 12J2.'" Null DeleclOt Is recommended. 

GP£t lFICoIoTIONS 

__ I ... ~"I, "PP" 1""'1' In 100 ",Ii I", f C 120 Ii •. 
10 "'Ii I", T· I ~Ii' 
Accu'KY' MeI.I.oo:.- ·"l'A. .. ,Of 'Of 1 <100 lit, 0 ... ,«1'«'1 un 
......... I ... ""'1 at "'&her' 1£ ... PUtIl1UFI( CO£HlClENT 
01 ,"~..-q_ 20 ~I 'Co 
C",fWfIl _~ 20 ~ O<I!I"Iin ......... 50 -. ;"!e!"',,, .... ,. 1_ 
,,,. ,"" 50 -. ~ "'~" ""'o.d ... -.. ,_0.: ~""'" 111»"'0"'_ "'.'.' <4> 10 O;>!; 
... dOl ''''''' _."Of ..... ""*'-' In<t.tdot, t>n!. ... posts 
IOf ."n.",,'.,., Io~_ 

$<tppllod: C-, C<InI'*IlI~ "'. ~ Ictm-. 
_ni<.o~ lob "*"<h C&>O<"fl DIMENSIONS 1",""<11 LG.S>. 
425.<5 "'_ (26701D1bI27 In"" WIIGIiT. 5311> (241<.&1 
nel,7 III 13.2 kal "';ppooa 

.. 
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• 

1633-A Incremental-Inductance Bridge 

• dlteCI reading ., 91,eq""ncl .. 
In .. ,Ie. lend R Ot Q 

• 0.2 " H 10 1000 H 

• 20Hz 1020kHz 

• accl/racy ± 1% 

• apply up 10 1:!li0 II end 50 A, lie and de 

• numerou,,,'eif lealll ... 

Tr.e 1633-A WlIS d!!Slgned p'i""""~ 'nr rnea' .. n"s In_ 
mll:lsoce ami loss 01 '''''''''ormers. ch""~. and c'm,l~r 
tomJlQnents at ""'Y n,gr, levell; 01 IOC ~M de e<c,'3t<on 
."" O\>e, a "'ide treq<Jt'ncy .~n8e_ E4sy 10 op<efllie and 
flexi ble in appHcalion. II con alo.o measure CIOOr """li~1 
e!efllftl>!S such as Z"""" (liedes. recl" I~. tl>erm .. tOfS. 
_ l8:mps_ The bridge ccntall'l5 • highly S<!lech ... e nm .... 
Ireqllllf>Cy delect'" I", "fleet .. ., N"not'1ic "!)eel"'" and 
can bo! ""pplled (omol.,le ""In n'sll-power 8C ~nd 
de: suppl ..... 0$ 1M Tvpe 1£>30 InductiIDc.e-Measurms 

"""', fh.t- ,nae..-\ilI-lndUClaflCe t>o".oge u'le!; • c'feU"INI 
ineorporates ach." e lement!-' In st~bl. operal."",,1 am· 

plihers, Although (a'1lI! ,i_' and bi~$ levels may be 
applied to the unknown U'\d,ca\Of, tllis ~ir<;~it keeps Sill­
"~IS in tile bridge ~rI\3l1. mini miles eGlr<lCtiOM, ~nd .. lim· 
",ales shd'''g balan-ce. Cum,..,t and voltaS" In the un· 
known Inductor w .. """"Y id .... t;c;,1 ,n ""'1I,,'tucle and 
wa,~!orm tQ those ~~pt'l!d at tM GENERA TOR tefm",,,ls 
In fN"1instar>Ces m .... surem.nIS r;;on be made on too In-
ductor while i\!<. 3Ct ..... lly O(\I!r~t;n8 In )'Our e"cu~. 

Up te> 7 "mce'e$ 'fTlS icombif!ed OK lind del can I>fI 
",used t~f""Rh the Inductor d""'''B meosu,,,",,,,,,,!. up 
10 sa amperes ,1 )"0\1 use til!! 1633·PI R;mge-E,t,,-,5k>r> 
Unit Th~ Impr6sed ""tage can be 8' h,gll iI. 1250 
VO!ts Two _ SlII>pl,es .fe available. a de SUPfJty and 
a v~'i.b!e--tr"'lue"cy OSCillator. whlCIl ,,'e des'lIM(! spe. 
ei!'cally lor..,.... ",.Ih I~ bf1dgll, Mas! tOM-en!,on"i P""t, 
~ullPloes •• e no! suil ... bl~ 

The Inlemat detectO( 'S hIghly selectIve at fIIne I,e· 
Que<lCl ... l>el,,""'" 50 H: dnd 1'>.7~ ~Hl Ow'"1 to h;~h 
delKIO( ..,n"'!' .. l~.na I~,., n'Jise, """"SUf""~"!$ "-il" ill! 
made at e.ci\ittiOtl !evels I:IeIow one ~o:t on tile hi~ 
,Ilducldnce ranges and 10 ""I!illtll!. on lhe lowesl rangl:'. 
,~ ~- I .. U. ~ o. '" .. ~ ', ... u" '" ,,<, ... _ ........... .'...,.. -, ."""..., '''<'-'''' "..- , .... 
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SP£CtftCATIO+IS 
R.n&ft .... .\«urKy: 

- - --- .. _.-
"".-.IODOH. ,- to,"~ toe"", I ~ "" ,m" ,~ 

10. I'." "'" loe ." ,- 1O", .. 
,m _ 

'" "" .,~ _ ... "'. '" ". ,m. , .. I •• n ,m .. , .. I.",g 

0 • 10'. ~_, _ ..... _ ' .... .-.: ... •• lI Q K<uI", -....--xa>o_"".IOOO "' ..... ;:onO'll"'O_ ... • ......... .- ,a ,. ~ ,- ,~ ,= 
.......... - ..... 111 .= .~ a u a a 
''' ' '110 ......... 0-0_·' ........ , ,~, o. .. .. .. .. .................... , , , , .' ., 

~, ............. - , • .. .. 
. , ... ~_ ...... ·,"' ... "'''H_ .. · ...... "_l ...... ...... , ........ ...." .. ,-= 
,t6l3-P' •• "~ u""< .......... 0 ,.fI _ ...... _~",.,. ___ .. , ..... , .. to """" .......... 3 _ ...... ,"_,_ ............ 
.... ,.. .... "<0 '''_ ... '"""""" ... ''''''''' '" '0 

Go"",.,,,,, lo'e,na' onty (not supplied). fOt O!I! imum "'" 
far"""""" ,,!>en de biH to uoed. "" ouPllllt mu.t be able to 
w.thStat><I ~RfI de CUll",," In oul~t c_truil. &"III de iWPP/Y 
.... i • .., Wff~l •. rOt de: bias. use 1265·A AajuWlb .. DC 
Powe, Supply. 20Q Wi ave, Ir-ot llUdiolnoquMCy .ange. use 
I308A AllClooO$<:i·I.,Ot and _ A..,pi i f~. 200 VA. 

~ INTERNAl. SoIe<"..,ly l~oed 10 50. 60. 100. 120. 
400. BOO HI. l. 10. and 15.75 kH~; ,esponse .-or,..,,; 3 aB 
'Ot "1!Q\,er)C)' ~orn_" wilhin 'I,. 01 IlIo. nom"",l. Re­
sponse at 2nd i'IMmOnl(: ... Iypiclily 50 dB lower. EXTERNAL 
U .. lho 1232·A Tuned Ampl,flM ancI Null De~tOt. whiell ~ 
"...,_ ~"'''"UOU.ly, 20 HIIO 20 kH • . 

..... U.lllc; 1633·Pl R..., .. ·E>:tensi"" Un.!, 1232· ... Tuoed 
Ampiln ... and NU ll 0.1«:101. lJ08. ... ,t,ud .. o.cdl.tor lII'Id 
I'(w;or Amol,"e" 
""we<: 105 to 125 V or 210 to 250 V. 50 to 60 H,. ~ 6 W 
Me<"".lul: R.>t;k·r..nch c;ob;net. DIM ENSIONS l "'xIwI), 
Bench, 19d2_7~ID.25 "" (~83.<324'260 mml, rock. 19, 
12,25lt8.75 "'_ (48).<311<222 mml_ WEIGHT. 31111 041<il 
... 1.48 Ib t221<il .... ,Wng. 

1265-A Adjustable DC Power Supply 

The 1265-A supplies de bOas for the 1633-A InClemen· 
\al·lnductance Brid8e_ lIS charnc:t ..... 'ics include wide 
",nil"" Of CUrf""l and vcllage. a passi"e Iow·imoedance 
Maul circuit IlIat wil l P":>S hijth 81lem.tinll (u ... ",[5. NId 
B chOice of voltage or current resulaliOll. 

The "'Slrumenl !la, ' our voila"" ","gO'S and four cur· 
rent ranges af\d will detlver "S maximum raled I'OWU at 
200 watts 10 S. BO. or SQ() ohms, Range S'N'lches at" 
InterlOCked 10 pte"""t most likely tWeriOOid sitIRlions. In 
add'tll)n, "I«:lron'c elfcu't prevents damage from O'Iet· .., 

--
'} > 

• • 

Sl'l:CtFtcATIONS 
Fun·Sea" (Milot R'''IIH: 12.S, oW. 125,.coo V «. 0.16, 0,5. 
1.6. ~ A «, ... ... y corn!>""'li<ln up to 200 W 

19' MANUAL INDUCTANCE MEASUREMENT 

Motero: VoU .... and (UlT"'" ,anges $W,leII w'lh ouIfJ,J1 

' ..... 
o.e_ Prot .. tlon: o..rloa<! ei,eu lllrips'l owrox 11> I,,,,,,. 
lull-oale cu"""t 
R", .. Io'ion: WLTMlE OR CURRENT, 0.2% lor 1()% line-..,II­
• cn.nRfl. 1"4 lor 100"\ 10Id 0;1\.>011" SPEED DI' RE­
SPONSE. AoPT'" 0.1 ""'''''''. 
Hum I.eYtI ("""), For 6().H, oprral,on .• ~pr", 70 dB below 
1011''''''''' de OUtoul 155 d8 ..... 5-A ''''' .... 10 10< 5O·Hz opt:r.­
I'on. ij d8 hi8""'-
_" 105 to 125 0< 210 l~ 250 V. 50 01 60 111, 390 W It 
ro11!<! ~ (SpKlty ,I 'or 50 Ht) 

'MWlA_ .... OC ........ _ 

" .. "­_ " .on<. ........ "". - .. --=. """"' .. ..:. »>v_ .. 
""',"-" """', .K' 
~"'.-' 
"""". h<~ 

,--, .... 9t .. , ..... ..... 
,t ..... " 



1482 Standard Inductor 
• 1I.tIIe willi;" ·~O.OI'" ~ ,.Ir 

• low, known lem"".a, .. ,. ~ ... lIlclent 

• ml" lml.ed con_lion .''0" 
• 10.01e1_' -I," I,om ute,n.1 rl.I". 

I". 1482 •• ; - t , ,~_ ·y.t • ... Slan<t;>r(l 01 $4011 
r.!a "ot, .... 1" y'~letenceOtw_ 

.. -'-"0 ,n ,,,. OI..ICI<.,Oty Reo:: IItl> ",,'endln&_ 
16 ,.. ... ,net",,:". !"'OM III ~p n I~ ,'a>'lOlPd H 
~ Jabotal"'", in __ l;GUIItrifl\l tot ("b'~\" 
show klrC·~ ~t~billtiH"":' ..... ,"11> 0--0.01'11 •. 

E..1o:h ''Id~~' 1$ .... iID'''''Y wound '~''>id "" a ...,. .... -:, 
"'". II h.i/l 8 ..... t,.a. .. f>'et"" ""I"'~t;c '..,Id .-.II 

...... ClII!'S<""t.al'. nO ~OCklio I,om external J~dS. TM 11\ 
dUClo." .es"~nllv SUIll>Of!<'<i'n I """'Ufe 01 G",.md eo<~ 
.nd SJltr~ Kl'T. pf!er ~'''<dl Ine ,.hOlf _mbty is co.t 
.. ,t~ II po.,l""lI ~ .,10. (~~>CaI .Iurnjr~m ~.aw 

$"0$ nl I mIi aM _ ~ r~f"'I<!""inalt. ,"', lot 
1'- ,,>duo::o. _ MId '''' tnl'd ~ ,., to thIo o2Se, 
I[J ~',o~jde atl'ler is '''''' Of t~'w le<m,~F '-I-..rd ,"­
I XI.H •• Je ~ 'I~'" ""1I!."""I1'f1'>'1na411l< !tIe1Wi-:!t-

o II ~"'<l ,,, '" lIdoon .... en. 
rr;,r ~(m.p.o'" , .f . .cfOrS w.tI, ,_ ~I ..... ~ 

"" 1632· ... '!><lUCid 8; .. is rec_dold 
P'lCtfH;ATIOfoIS 
, ,..j .. , •••• II •• p: ~ ... < '_1~", 
..... U'oe1 0' Ad)""'", ... ,, .' !.,~. 

, • -- ~ ,- , """"OCT '- " _. ,- .... --,~ ' ...... · ... ft -,- , .. " -,- ""'" .. , . .. - ,01_ " " ,.., ... '" "~ , ... ,..,., ... .. , .. 
. "",, ".,',.' .... ' 

.. ' ..... , """'._ ............ -,..,_. 

, 

c.~ __ , " .... ,,' ~ 01 utInIlcIn ,. ~ "" .. ..u. 
'" ."",. _"t'<l _ '" WducI_ 111 100.200, 400, 

..:I 1000 Hz .... ·I~ ~""~.-.1 ",''1Od III ~I 
..." "",d. T_ .~1ueI1I<e Ot,~.Knod by t<,."P/I<;_. t<I • Il"­
..... !,PoQl'~" 01 Do1I<11' ''' ..... -0,QjY.,~, ,..,Ih wor'inc.~ 
'.do lOt, ..... "booM ••• W&..,.,..,.",Nd _ """"" nod In 
,.",. <II 'e'e....at~. "..'OO~1y cerl,r!<!d by I ... Ni. 
,,,,,,, e"' ..... <II $I .......... d .. ,"o~. lei., _00:, I,~" 
-(0.02'!I0· 0.\ .HI at 100' ~ 
Stlbd<ly: 1'Idu<:·...., lOI:Ai pet_ 
I)c: _'" SMr r j'. ......... ,,_ ----",..... .~ ...... "..,. 
It-. ... \of .... "" :.I 
low-fte<l_ 51 ....... foCI .. ~ . ., ,.: ' .• , ..... ,IJII • 
",oj, i03l:00H.- ,I,,,,,d<;,..u.t_.) ~"I 
t .. ,', .", 0 It·,. __ I< ,otjot 

"i(-o/, ',' . .". ,~'" i "CO 

TomJM-r"'u,. C_"ic .... , 
r M', "'e I.,,,,, 0' InIIUCUInct: ""'"''''' XI l)1)li1 pt< 

o"ocl.' ' .... , bot compul8d "OIl 
" "In"'~_ i 1 ""'.,' ....... prOd..-l .' oIl!>4" :til __ ,100.0076 

11 ... "_ f~ ___ .- .. __ III ... _ " 
d. • WI .... cart;l..:,,~ aI , ...... ... 

N .. 'npul_ 1 , . " ",.. "1O"C, 3 W, jar .....-:'. _k .• 
--w tee _ '01 ~ ~,_"' •• _ " 

ro.m ...... : _ <" dinI _. CI'" "In. ~ wi ~ 

'''' """ , 1<61> 
Mo<~""kal: L1III---=n ttoI>~.1 OIMENSIOr.~ , .. ,.,,.,) 6 ,. 
b5.e il&,,'I&6<.JO.1~ W"GHT·II.~I 0.*"""01. 
~ I bkill .... _ 

.... t'· 1= 0. .-••• -- •• .- 'N ,- ., ,,---•• on 'M ,- "V,I_ 

" 
.,. • - "' .... -

" G." • '" "U.". ". '" " • ".,.911 • - •• .. .. """', .... 
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1491 Decade Inductor 
• hJgII.O, 200 an,"bo •• 

• lhl"cIR !"."lda' co,n '''. omallmulu,'I",hoc'a...,. 
Ilttl. , " ..:1 hom • • ' Ima' ~ela. 

• ".'MI apl"" molsl ... . 

ThoJ \41)1 [)e,.." _:tOf IS:II' _~ ,I _at 
')4{J ~lnducto, Ur'l~ '" • 1<",", ..... ~ .. Q/!i",' 
Tile ... to ~ ......... 1nQI can...,!,,,,, 10 t ... lMMI. 0<>1 
• Vfi,1f.1te around !\'Imi"'" ,~ prowldled. whk:~ c., be t an­
nec:.0<;1 to tile 8d..a:ff'1 h .. I .... """"r ...... Q to tIIf II ,II· 
al~~. 

rIleY 1""hJ[!~ce _ada Bra coo • .",.." ,t.....,l, for 
use '" w,} .... I"r",~. ~ ... llle,s. and I~ ti,,,,.t.lnrQUJl>­
OUI I~ rani' 01 ,,,aic> and lOW radio Ireq\Jl'r.ciH. As 
~om""",,"" In o..:"'at",s. ",,~Iy,c .... .,.d .'mil., ""'''I'' 
m&tlt. they ~r~ espec:""I~ useful durinl the ~'el,mlnary 
"""~,, _'00 . .on"" vall r...ed "" vary '''cu.! el,_nIS 
_ 'e!.HI .... y .0,'" "-,·1Ift Ie ""r~m'''''' "",,~,un, 'lIl"'-
ot-r., ~~h."' ..... mod~"\~I, pr/'Cislo SJoft!a.dI 01 ,<w;ItIC' ,,.,c. 1~1 1Ia ... values fll Icwd..,qUfl'lCy ""9 raclOl', 
a.ltyt .... ~ .... '~ .. I .... "'_01.,'--xor.' JiIS. 

SJO[Ctnc#lTIOrIS 
_ .. s.. ..... opKlliut_ ..... 940 o.c.- ''''' ....... u..~. 
f'~ Clw~>o, Per _ lop ", __ ,,,,",,1_ 
to- .. w'- .... _,'-,em-(-.......... _.l_1II 
11"''''''''' "OfPCJi,or"" o-.,.~,I'C ..-...". r,T.." .... 
tIr1II 0' , .. NF< ".,_ ,.. .......... _. 'w Ie! 

.. -'- '-l.", r"d""l.ft<O' Ar ~O' 1 .If 
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-
• 

Moo YoM ••• : 500 V ,,' ... s.;1<~ w," b, ..... '" ",01 500 V ,j 
hmt<1 "p>~II.1lYt ~ _ 1"10 Y ....... ' .... d ... l<uC-

"" .... '. "',,,, '.~ ld_ tIo'"'_ 1le10f" _tic": 
T.""ln_'" 8" '-I'C ros!I en ""',f\. tMlerI, _ II! R''''lIfl<I 

, • "OIl 
Med'I.ftir.o~ ~ ub<W>1 Ill/E";JO"~ h.~ 
e.. ~,B "0(, 5 ,', '.<32>.2 .. 1-<161 ... "", '''''It. :t<B 1'1< 
188, 14&.1 ..... 3.0124"""" WE'Cln,~""ID,_"~_. 
tlll ,II ~~I '-1, 10 It! 'I~ "f' ~. 1491 G. btr 
.!II. n ~ ,12 ~III ... 1. 1-4" 16 -.1 th;-.; • .od, _ 
~_ \7511 )1\11 

I • 
! 
I 

--~.- -.. - .. ~ --""-0 - " 1\ " 
_. 

"".0 -~ !l '" M -
- • H 

'- - ""-:"" ,- " 
01111 " r. " • "n."" , .. ,.,,, . 
o_,~ ......... • "".''''' ...... ", 

"" ... "IICII 3, ' .. OA 
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940 Decade-Inductor Unit 
[.1ch94 0< -I _Iyel' 

indh"" (rel,!,.,- v 2, 1 .. III '''1 ,oo'yt 
d~hU" 'Y I _t "p w' ,,,) !. ->d b, 
S .. "'ch .... !t> RI. I ,,1_ suc .... ~ ~alliM itO!", a la 
I 0 I~. dec 1<1" <,"'!Ch ~II'S ~igfl-quailly C('fam,,; sr.llcr­
.. n~·f(· r m _r arJd ""tll-<1e!,ned b; 'I~n~-sock~t <"~I 
r ... ·!, 1-1' 'nla-:r. Me ,.,.." ot a $II .. , tI,,~ and _. 
p ;ti "', c.ti, 

SP'£C; IFICATIONS 

""<"'~.,.: E,· I .><1,\110"'1 .. tltM 'Ifur' .. '& II • r 
""';''''''''1 '1d -"11,, !)o''''o$o>Il,iity wjll b. , .... - ..... , ,\ wo'"" 
~"n'n t~- --,. "y 'Q,,",a ''''' R'" t ... fo~:c,~"'8 lOll 

00 ~- - - -, .<C-

' .. " ''' .... '"- to .. H 100m" , -.. -.. -. .~ ." on .. -
f ,oquon<y Cha •• clftlotk:!.; r", .n) MI" 'Ic '.-,.t'" I,. 
._"y. r .•. ", ~ ·"'d. 1/>., pt'. :011"_ /no".... ... 
It! ... "0" .,-, "~' t 'O<.,'.,.,.,.,.! 0-, wi' •• er 
. 000001<'N ",t, !~ .. ,.,," "11,"1$ o! o...-~ {,I ,,,, II,,, 
Io<:;od~.. _,c,", "", " _ ,,<is ... !IO"'"I Ir'" 1 
IICII1IN, t>.. I.ed rOt ir>l"'~' •• ""!. ",~,~ 
Chan .. in 1""""' .I>0Il ""h C ... ,_nt: r , .• n,ON' ' ..... In ... ,1,. 
oJ."""~,,,·,,,. _u"~"",,,e., ',!>, 01 MU", "' ..... ...,." 

'ne ..... """ e,,,,, fiMu,. 1. in I@<'mJoIine'allaol I"e 01"" II 
'''II Clrfln'. I. 1< I ... <u"'''' ''''' 0.2~'" C"""Ke, SOIOl !In< 
10.1 %.. b" f".. '01"" be .. "Wl1. In<JuctdllCll rll/lnl< 
is d" .. I P""_' . ~ ""'n V~I,," 01 I,. hW<I I>' "". 

. --- T 
~~L. ,._---

1 i ... j.,. II 

," M .. , 
.~ .~, .. ,,:< ... 

•• ""'111 ,,,,,,. ...... ,.1 Induet.nco, > ,. 
"" 

, , -- • 
.<lue I.' • - 1 ttw.., ., ,t.~ """" C , 

• " " 
M o· 'n--~ " .. 

"".'.~ ' .... _. --". .. ,. " ," , • - " ,. 
" o. 

• • .. ,. • .. .. '" Sto ... eo r.<,Of Q' :eo- f, ..... l 
Dc R ... , ... nc" """"' ... ~S" ..... n·1 
lemt>o.olu" 1: ... I!W;;o~t_ "'-" 1!0 1>1 m .... - , lb' "" U C 

"' .. !itfe I:~"".nt "'" '''' 200' ... II NT," on! I 
. '0' 1',· ""' .. Oot. ...... ~'eo ,.~ 

T .. m,.ol" <\o'!uJr>,. "'liM 1,· 
",,,,,nonk.,: Pa~·... 1', -._,. <lt~ ""' 

DIMEN5IO'j, "" Ibt.l d ~5 in. 
wr + J 5 (,1<11"'1.6 !?a. .. , 

, - . ~ . 
I ~.~ ,tr;l.~ .. , .- •. 0) ~ ,- m .. .. 

-

. ". 
.". ..... '0 -,­.. " ... -...... ,., -, . 

" ..... ) -'--<-"'-"" I",,,.,,",., .-.,,,,,,,,, ".,~ .., ....... 
<""'0' ,,,,,,,,,,,,,,,,01 , ........ 1.,."" '"_n .. _".t."""' .... ,,,...,. 

r_·, "- c:>oo.... ," ..-" .. _""."'.",. 
."," ~ .......... , .. , .. ..., Doc_ ,,,,,,,,,, 

r_ .. J v_' ..... Q ~. "" ..., =,~, ",,,,,,,ton<. '" _ .... _ ...... '-"'" 
U"""' V"" .t _ .,."OAt"", ..... " _, _ 

-""-""'"'- ",," ........ ,-.. 
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T .. fored capaIIi~t' Trw 17lo II. ooph'St'Utecj, rei 
11,' "1 "perated 51"" n I(J< M:Qr,.!e n'\USur.........,', 01 
f'I'I ."~.,,. '", ~, ""<lI'out) eletay o' e;tt>e< 01 IWO .. g­
nal, ,etaIL'" to a !hlrd .el ..... flCe s,...." ;mped.;once and 
im""lldflCe ~..,.e_nts are tQUJlly ,imple, The an_ 
Dlyle' OPe'~tes OVM a b.oad iwept ·f reQ....,....;y fa~8e 01 
400 ~HlIO '>DO MHz al'lOl a .... 'rle dynamic "na' 01 II ~ <lB 

@.I'>I!' so. or 1~n s)<!e"'" 
M",""""",tscan be ......... !~ I 10·~Hl or" IOD-H1 

tllnd.idtlllflci the .est.o'!, C." lie IliSDlayallOf ~ c~.n· 
.... OI'Itv, bol~ ct>aro ........ ",lely, Of as a veet", d.Hef 
...".. The.weeop is ... ,~ as ... ,eIe IS !ioOO 101Hz or 
15 ""'CW;ll$ I kHz .... I~. t.II~ 01101 Of !~, ,_ 
modes..o d ~:>l ,.~"" ;, ...... ltOm 10 ms to 100 5. 
"t.a.!il!" Ya,Oable'l> =-h m.tPio:e. 8O<l~ 10 lIIII op/!"'t'nl 
N~ 

TM bHrc analy,er COI'IIi.tI 01 a I.aoc~;nll ""'OO!I g01l' 
.,310(, a 1'.lC~,n. de!~(!o" ""d a p,oc:essor - ind .. ld~1 
unhl =1I>Ie!y .nllli'"led ,nlO a li"l!It! 5)'51em and fully 
P'VI! ...... I!TIIttI. I", UN In conot'u1er-contfoHed .~1_. 
A~ ~!lot'Ial d""'ay ose.lioICOIIe. (lOla, d,SPlay capabihty. 
..-.d IUWP elelay cop"Aoty __ be 8dtIed to ,ne""," 1'­
uselulness 01 I"" btSlc I)'IMIT> f, ... ..-0' ....... , elf. 
'l:uollll,._lab'f ,o .... ' .... "OUS.PPlieoo!.om_ Incl""" 
~ ard 1~"""" ,._1IIian rees. ~ .....:I 15-

I' _'" ">:fI"'1 ,,~ tlf"'~et.. .-.d. ,« lroe uI!;' 
.1'~ • ,,~,u ~"" 'o'e,.,.",I", .... ,Pot."","ter __ 

ut' ~I A ilO"ot.e 1$ "!''''"''' I", ~ppllc.ooli"," !h.l! """"" 
" rl."'< a'1d ;m(>f'da~. c 'toea.lI,e_niS 

Tim ...... '''' slmpllcll, lhe l7lo p'ovodes comP'~la 
,1(01 ""e, Pl''''' ... ~., bul (loBI $0 .... Ih such I -

P 'If'h.. " ,t ... Vtd f!"USu.e ...... t PlQOa-
,r' ., '. ''- 1'- the pusI'I of d ~LlI 

I' .Oe I ... , j f' k' lidl!r. I", E'_pIe. m. 
c:n.ofoct",., .. t,·, ~I' ~ ,'>-~ MHr .rf'Cl/ir .... 

CAlIBRAT[, ""'na , 1~ II T,_·uocn·ReCII<c,c;n 
B.1Ci8e ... I I~e 1110 con'" 'J to I""., _,.«1 11>'1111 
p:III! __ dIIcJ<, tJ>to ..,.1o'm ~hbra'.on. 
SETUP, So:t t~ ~ ..... p ",trois !Q' the 50·\0·250 MHz 
f'rQUO'rn:y ranI"" ,lie, esored '."'""P "me. ",d s.u !roe 

HIGH.FREQUENCY MEASIJRING SYSTEMS 

1710 [New 

RF Network Analyzer 
'0. comp"'." nel_.k .... ty., 
• wide ...... p ,.nge, 3 ....,"'".0.410 500 MH. 

o wi .... dynamic flng •• 115 dB 

olin ••• solulion. 0.005 dB 

• !II ... ell.nn.l. 

• so.u .nd 7Soll .... uu.1nl cI.cult. 
• com~.Imped._ and edml.tenc. _ ..... _. 

• _ .. a l.anlmlMion ",<I..nection 

• dhtoel-t.adlng g'''''p deI,y ... d IHI ...... 

• bullt·ln Ylfllbl ... ldlh "",.klf 

• pUlhbunon ... pa .. m.l.r .. 1..,11"" 

• multlpl. dilplayaln.c:lllding bulll·l~ pol .. 

• flilly prov"mtoI.ble 

or ... paneI , ... 
10 0.D2~ dB pet 

'M .-... -
,;1 

po,,'oo on 
~. Del.y button 

ot>worve !he Group delay (""~'Ch 
~n 1>* lIt~ptao~ w.lh It.. mil' 
lucia .,t",,,,,I·"" .... " ... lIftded)· 

Set I"" chaMiI MIec;Iot 10 A It. 
~. bo!h I"" """,;"Jde _ 

....... of I"" ,~!..., _ '" 5eI " 

• • • • 

.. -.~ 
' . ' .. 

, " 
,. 
, .. • 

!oAB At!~ff"'!C t~r.' "1...-­
... reman! of P 'il rOl"" 

1 Fo. a pOtar pl~t. llly pUSh 
th Porar dISplay bullen, 

- ' • 
;~ 

P ... I .. dat~ !o •• n 0>Hd. I" all prgb.;,b",!y, Ina 1710 
wo Lh. (ter'~ ,n, -l ) .If,.,<> '100 MH, dIrooa on YOUf 
I h 'w.n· ..... ,r, suth ~. ':~~';JCy, ..,<1 

111-..1 ' >I~. "-ebIe t-.eIop" ",! or praluc-
, I,' ",n be .. ,""" 
y"" cat1 !e,;! ne,or, •• .., passo .. deYice 1nEfud'''I ' II .... 

:ab1.1S. "" ........... ". "as. ~~. COoIp$M't. oil!'" 
.,'"-~IS (.""',1",, induct,,", ca~II01'11)'" j 

Ie"'" such .. 1nIu1ll", •• dlllrtcu,cs. ;ond HfnCon 
,'.0::1 .... ,- A ... ,)5eS 01 .t<.t, ... "",.,CPJ .'.llquIIIly ladht..!t"d. 
I ICI..,,,,. cornvl.,!O e"WOIil Of ""t .. ~,~ •. otrnpI ....... _ 



!i.e 1.llers_ monolithIC or h)'brid cirCU llS, If""S'St,,,$, d,,," 
deli. and tubes_ Tne S·P~,a~er Measuring Sel i$ Pa'· 
l.tul~"~ I'J'""b'" jDr ",lIVe de\o.ees ar.d 1r.c:I\Idn P'''" 
v~, '" to' "",,,t\jIl b"", 10 each mH5Ur1!men! l'O't_ 

Narro,,·bond·fill'r responoe Tile excell..,t 1'l!Ciuency 
Sl~blilly. c<tremely low ,,,,,d,,,,, 1m. ~nd law spunous 
signal level "..",,1 pret;.se freQu,,"C1 ,esponse musore. 
""",Is of a .. ide .a"~ty ol .... "'Ow band 1,lter,. The 1,+lI! 
."",ep Cilpabil'lY pro\,idU" s imple, yet highly aCCural(l. 
melllOd lor ~t.a,led narrcw-band analyses 01 selected 
port.ons 01 thc ovcr·~11 resP<ln.., 

In rhoS e,ample. lilt! d>a'ac!e,;sl.cs 01 a cryst.J1 lilter 
""m a nQrTl.e..11 center Irequency 01 30 MHz .re l i .. l 
checked ... (h a t'f!<I~ncy res.oIut."" el 20 ~Hz per d,vi· 
s,on and a rnasnllU(!~ 'eso>lul.on 01 10 dB pel d .. ,SIOfI. 
A more det~.,l'<l anal~1 is IMn made at 2 kHz per d;v<' 
sion to p,o,,,"e 8,,,,,1 .. , 'es<)lut,on 2'0,,,,d lhe center 
l'f!<IlJMCy The measurements were ...... le ",.11> a 50·11 
Trans""5500n ree, 

Cable .lIenuolion and r.lu,n 10.. The .. ide s"'e-ep 
''''lIe p"""II~'; a <,p,d ,',eans 1<11 comPrdl~n.,ye uble 
m .... Sutefnl"'t', anll In.. $imuILil"""US display of aUemla 
tion and relurn :0!05 s impl ii,,,. nre,pretat."" 

Here the attenuation 
and retur,.,.l~ cha'''''I'''· 
,Slies ~I a 5O<iI'Im cab le 
.558mbly a,e P'esenled 
on tho display oscillo· 
1-C(lJJe Thi! signal 10 the 
unknown (.nput I ..... ell .. as 
set IQ 10 dllm al'lll IS 
displayed simu<la~ecusjy 
w,m the an""wl ion(wh,Ch 
"."~ I,om 10 to 12 ~BI 
arid UN ,,,tu'" I<-SS ,whim is 8'eat~'f Ir.an 30 dB). 

Ampl'~or ,;tin .. froquencr Ampl ,t.er·S3in CMraeter­
.shes a'e readily dete" ,.;! I,om th~ ~mu l tJn""U5 dis­
pl~i 01 t~e ,nwt level 3"d output level The .. ide S,. .... p 
range MId tne e'l'<'InC~'1iWeep leolu"" per,,,,t d,splay. 
<It t~" ,·.-e, dll 'tsp:;l",e or <kt;o,lcd pOfl'0~ 01 ,I 

Oopkted ,S iiI.n .. 
!req<II!tICV 01 II- vhf pre­
ampl.l.er with a 30·MHz 
nOlch I,oter. Note I~dt Ihe 
"'N.I Ie",, ' 10 tn. ampli· I 
Ii", MS t.ee<> adlU'it<:d 10 

40 dBm To determine 
the ampl,l,e"s satu,allon 
cha'~lsIICS. the ,npul 
lel'el "")1'111 be iKtl'-"kd 
I,um 40 dBm tow~'d 0 

I~Q Ihe :llJb>CQuent chang" ,n ea.n Obse<vcd SillCll 
tl1e rr , a,urO"'''n! is automallC and the InullS a,e qU ickly 

>d. <1<",1.)< ,,' rh., tyf't! a' ...... 'Y useful lor tunina 
, ,'rw's<! aOlusti ~ ... <Ie-band C;fCUlI$, 
II.iInd"".~ !Bte' characl"".Ii", Whe,p bolh pha ... and 
' .. "rud<, "'(I I ~portanl rh~ s.m~IIJneous d,.piaV of 

b 'tM, thv ,echl ear ~Int. pi S tN. pU'ihbuU(>'1 ag,lIty to 

. . " IV I· , . -

_.. ---- -'" u 
con>e,t to a ""'" plot, greatly adds 10 the cooyeniencl! 
a~d uselulr>esl 01 lhe rneaw,ement_ 

The example Shows IIIe lreQ"ency '/!Sj>Orl!\l! and pt,.aw 
C/I;lr~ctetiShC~ of a bdndoass filter Ifom 89 10 91 MHz_ 
A 5O-n T,ansmiss"," Tee, to~ther w.th tM opt ional d,s­
play ose,ilOS(:Qpe and ~~, dosplay capabil,ly, ma~es SUd1 
me.>~UI\'"ffl'~nts ~:ble _ qu;dly and prec,sely. 

fill .. compo,l..,n Iioving lWO measuremenl channels 
great ly ',mpiolles testtnl, ""rhcular!y since the lesults 
I'Qm both ch.lnrN!ls can be lI.splayed Simulta"","",sly. 
This c<\p/!Ibil ity is hillnly aesifilble IDr dOViCes such lIS di· 
pl~.e ... tee" Of an~ ether '1i!twC>fk ,,,,,(.,ninl ooe Input 
and ''''Q QUtPu," II is dl"" uselul far ,-OnlfJil'i"g On!! de­
.Ice to aootl>e', such ,,$ a ~un<;la,d unit 

The 'e5POOM! cha,a~· 
(et~ti<:s of two 185 MHz 
1Q,v'pass ', Iten; "'e d,s· 
played 10 dclcrm."c n.,.,.. 
c""",,ly they match They 
"'e,e measured usi"" a 
~o·n Transm;s.i"" Tee 
~nd tM I)<.Illt·," disPla.1 
osc. lk>scape, 

Dela, equalizallon 
Group·delay meaSu,e· 
ments Can be mad<! ,im. 
ply and di'ectly 41 the 
PUSII 01 a bultOt1 .. ,th tl>e 
Icw--cost OPI,ornol group 
delay e<lpilbil ,ty_ The c~­
ample sho...-s (he com­
b;neo:t cha,,..;te,,sioC 01 
th,ee ca!it:aded dela)' 
equa' lze"" U$inB a 50-II 
Transm<"."" Tel! 

-- -­.~ .... ". 

-
• .-
• 
> 

Hilh .• r1~nuati ... filr., ",.ponn Thts dOlJble UOOSUtll 
demoosuar"'l Ih~ ease w.lh ,.n,eh wide4)nam<t:',ange 

'o'ute'''''"I. CiU1 be mllde W. I~ n",mal ga,n, the en· 
t"e ,,-,Si!OO'" "ha,ar::le'.stlc5 01 lhe notch a'(I nQl ois'ble 
But. by 1M ;""ple Ilick 01 ~ sw,loh. nn a<ld,IJQnal 20-(18 
&a.n .s ", ... rted """ the 
upper lim,t Is Increased to 
100 CB II desired, 111" 
ra~lIe can tie- lurthot, In· 
c,e<osed 10 115 d8 by rhe 
use 01 " sulostlluloon. 

Tha meu~'eme~IS 
were".<tOe on ~ 75,11 low 
PilSS l"le< cy rhe US(! of e 
75-U T'ansmtosiOr\ Te... 

Tron ... tor s ""r~mde... The S-P~f_Ter MUO-I.Or",s 
->et pro".d ... meiOSuremcnts "r •. s,,':, or &,_, ~h~! 
ln~ pu-oh <>1 a but'on. E.>ttcUlall>'M;S MStly ~ppll~ ~n" 
a !);JIll", ,,",-, .!,eich", Pfe::, ... !~ I!$l.Iobh""t'S ~ 'el~,en<;. 
,Iann 10 el'''-,''~le I~~ effect~ 01 coaxk;ol,I"'e I""~lhs 01 

lhe moonlS. T'3'1$"lor rncu'-,IS a'e al'a;k;obll' te accommo. 
dJt~ a ,,·dol .a'K'ly ot Irar>!;I!.ICIf and d" do! ~!.itlJ'al'?tIS. 

HIGH· FREQUENCY MEASURING SYSTEMS 



r 
I 

-.-

The ...... _ ,'~ '.!~ l~y~<J '"' Ihe $" ~h.,,;,cler· 
Is!ir., ,.)1, tran.,,'" _.Tt., .>d 10 tile optional S·Para"'l>le< 
M"'~ur "8 ~t b~ . ,.;. ,,1 • 1601-P41 hln:;.stOf Mwnl. 

r,lleNuponse un,t..,mllJ W,Tt'I a ooSpkily tesolU'llClfl of 
0.00) afl De< m,nor o;f' ....... ..-.:I "'" abil,ty 10 MIIoCI."y 
1)Ot\<OfI dille 400 Hlno ~ MHl I.oq....,,-,ey ,a"1I! 101 

_tial. ~lgIll1 "..t.~1«1 ao>d accu,ate an.t1r- 01 '8-
I(l(>'I5e dla';Kter,$!,CI It. I'lOl only f)O!.I;ibla "'" e.-
1'"",,1y simpM. /I. COr>j,~uousfy oiIdllAlable ~ 011· 
WI f,om +10010 101MB .... adcI,! JNlaod if> prl!( .... , 
Mledinc !he PO'I,on 01 
r~ chetacleristJc tlllt til 
, pOrtiCula, i~t_!. 
TIle~.O~a,_ 

III ilo.m,ly 01 !he 7Q.MHI 
bIIndp." 1,ller ~howrl. 10( 
e..,mple. Is dele.mined 
ou,ly by Ine hiQh serllil· 
''''Iyof!tle _IYle<_ The 
',Itef _ connected ID. 
!M -II Ir-.n· .... Tee. 

Error Analysis 
[(Iyllt'" error) System errOl ¥!I.in w,th!he 81l!lIic.a. 

"00 and t"" me.l~''''"8 ClrCUll as tollows (10< 1M 1'1'0'11 
U~SI: 

",,·gnftUde E 
pi JOe [ 
poaf[ 

·.M' .... e·£ 

'" -, 
Mc-~o.r"',DR+CT~OO 
Me D.fRtOf!:-f-cr ... oo 

_ "",gnit~dC'E ... I)IIase£"'~ 
D+fR CT 

'" MC Cmuwn"I-<:in:ull ., ... ) "'_'"B<"e.",,' errtIR 
"'a., .. ,, '" tl>e spec:~ ;>I,,,", IOf tile ;I'Id<V'(l~ cin;u'U 
frx II.' "",,,ion -..sunr·,".h, MC Il ctlil,,,,,,t,,,,zed by 
tM t.a",missiM l'eQu"",cy resPOnse (can be cal,b.ated 
0011 and t~, ,,~u,v~I,,"I·"'U'C' and delK tOt matches 
(i'e.ot~. t....." 25 ~nd 30 dB .• t'l""Ct,"~ly. under normal 
OPI".MII cond'tIO.lS). frx rell«I,,"" m"'U~I~, Me 
is ct.a,,,,,''''',~ed by 1M d'fllCli,,'y and tile ,ellect,,," he­
( ..... "CV ''''''''''' .... fot 'fb<;OI1Jt"""" and gtOlJp<j<'Of 
........... reme<J/' "" '.Ie enO'S ata !o<tW11 iIO"Id a~ 0'1. w !d 
',~~. 

D (d ISplay enor) rh'$ te<m is alSoc~led *,th !he op. 

S"ltIFICATIONS 
l u , ~"""""'r: 0,4!0 500 r.lH.;n 3 _ •. (I) o.~ to 5 WHo, 
!21 4!o!>O ~Hz. ()I 40 to 500 MHI CW o\CCURAty, '2'10 o! 
d AI .. il'"g CW II(SOlUTION 3 di,1'l ",.1" mo,,"11 <!te1""I. 
•• ,t d'i.t l\b:I .. _ '''110 ~ wu. CW ST~BILlTY, O.W">. 01 
'un ba"'" 10 m,~, "' ... I ~ ",.,""'p. 11[5000 ..... f'" 100 
<'(JO ."" lOCO-HI ...... 4<,>41-'>'1 In 100 Hl """'" _ "" 
lOt _1.2, ..... 3,_1" •• .,. 
_: OI()O(S. ... _ .. L.,., .,,....._ l"II "" Lio_c 
_ ! .... t.! In!." (.' _. ! ....... -,. .", ..... ab .. 

1< ..... luII_: l\' <""'-.. -='1"'101>.'....,...., 10'. 
_, 0'011 " ... .ell _ ' ..... """,iI;Ifd'" _ I """ 2 • 
• 'toO , .00i1l._ :.' pooil,_ In 1. :2. 5 _u~ '" IN 
b.!nd. M~RICER. ~,,,,,,,'..e "I<.'''~ "",.1_ 01 t. ' l\t 
._~ '" lull band..,. "" • 0<"< moll" .. "ell .. lop '-'d 01 
rnuIH •• od ....... p SW£[P T'ME 0.01.0.1. I,.-.l 10 ,Ib.>nd 
e ....... III8<I. g' ... ~I 10 XID """lin"" M""""I _~ ""e, 
<",....,10 ..... """"'" r,"-.. mu~""" ,,, __ ,*,1·"', ~YN( 
r' ...... o ... L'", W-""', ......... _ ........ b, 1"'" .- PL_tlon __ r,_ 

leot l OW! 10 _"", 0 to 6& ""'" WI 1(1..wI ,de w, ..... ACCo.AIo\CY· ~2 dB _ h. 
1'._., ,:, :oOL'·'LOOTPUf •. U .. Bm ..... 10_ 
~ IJ III '_'''11-<., ", .. ""..,... """""" ....... .. 
1e,1 '. , 

IoI.u ........ nl C .... " ... Io' 2 """l*Idrnt """""""4 6otO(:Ion 
l~ ,na BI _,1 to a ,o' .. once ""'0<101, MootS: ~ 

HIGH-FREQUENCY MEASURING SYST£MS 

llOnal d'Splily OSI."ljOSCope and ~ eQual 10 tile 0.05 !livreli. 
V('fl,calline.l"ly. 1!IiI 0,05 ",., (liv horilont.ll 1'ne.1"ly. lind 
tny ope,alor-rellOOul ... or, 
fR (lreq ... ncJ·""_ e .... ) This tnm ClIn be call· 
b,atedout 
OR (dyMmic·ruponSe "'nI') Fot magnillJlk mNWt. 
""""" tlie<e is _ tlyf\ami' ·tespool"'! er.or 'Hm, I", 
pi"'" ." •. ~~'iUt_"'. t~e are two. for ~uI.~ei 
..... in<JI~f1IS, the"y ... m",·~ er • .". 05 lne/I.ded In 
I .... freQuency,'esponse SPeClhcation. 
CT (c.outllk em,,) T~'s ~ ioven by tile ctOSSl<lllo CUNe. 
DO (displaJ olllet ., .... ) f <N ma,llitudll and pt>;He me~s· 
UfemM/.<, thIS term 8ppl ,n only when " '" n&r;(lUlry 10 
e . pand tOO ",splay about . pos'tion 0100 Il\;In thai II$ed 
lor tile ""Iial calob'~h"''' 
0\ (m'""el"'_. """'" ~~lt"'lenze<l b7 IUU''''J) For 
f)<>'.' """', .... tmeI'l" Ihot tHm ~,~ IIIe o;;re Ie 01 con· 
,U';,,)~ I", JfO<JrUh'''' ..... ~'~'_IS. II ind",* .. on 
do .. 10 lhe "-""~B C"~U'1. ,.eQtJerICy .es,nnnk d~ 
ru mio: 'espott$e, apul<. and diSPlaY oIfwI: 

<-''Y, Bon". 0\1 B _""""0. 0\ a _lei" di/!erence. CHAru,c. 
TtRlSTlC 'MPEDANCE 50 at 15 1\ at ....... ufi .... Inll'l'l,'I<o. 
",I~ 25-<lB equN.~1 _rce ""'Ich ..:I 3O-<IB eQI",.',n! 
.. " emt "",Ie" iw.lh 171 () P50 "" ·P75l. 

...-.",.lhIII 101 ... "' ....... 10: IIIJ dB 10 10' IIIJdBmI RESO 
LUllON '0 dB,",~,v. f~[OU[NCY RESPONSE lCIII to. QIi 
bo.,,""',·"'· '2 dB tr .. · O.(I·,5OCIMHl, 
~~ M~ _~, ",Old, 50. 10. 2.5. )D r.J .. ,. 
"'w80""~ ,'.'.0 _' ..... n .... l _ 

.. ... " .... "'l1l R£~'. _;.o~ 40 ..... ",,,,,«I .... __ . 
- ;P\.AY 0fTSfl· .2o,...J 10 iOOO .... _,.-, .. ',., ,_ 
'". '" 0.20 "l o\CCUIIo\CY. (0 .... 0.\ ... ' .... .- a 
.. a ...,...."t. ,. ,.~. (0".' 0.02 .... ,ns ",.111 •• ,., .... 

"·,01"",01.,,,,·,,\, .. ""'_"'<H~ 

1oI0pl\""'. "'''OU'..,.,."IO .1- '" at B".nl >-130 dB (0 10' 110 
'8m _. -<0 10 !JO dl!,., ... ,T" ~'i~I ""'lel"nt 
""'" '" '1( dB '.""",011 anC! 0010<:"" ... ,l<h" roU,cI,on 
,6dB _""",), IIlSOLUflON, 10.2.5. 1. O.~. 0.1,...., 
'·'~<I8:o ... (80toO.2~alu1 ~l _ ..... n ... a .. 
~~,"" .... ad.,. 01 (.,~ ~"c.re," .. ,1'\ O-02·.n """ _ .... ' 
niIUCIe.l 4-", ... e '* *'._ ,,_ 8O<l8 'r.t!'O ",,, • ..,,.. 01 
_ 11> .. CI.s FR(OUl"ICY IIf'>l'ONSE k .. r. c.A 
t>t-' .... ' '0.2 ~8 I' .... o.,~ XX) "'ttl. "'11.' lIB " .... O. 
10 500 ",." DY'i~""C R£Sf'ONSE' 0.1 ,.. O.OO!i a8!d9 10 
10 aB. '0.1 .. 8i10 lIB beyond 10 lIB CROSS, .. ,K", 
"',,,.., OISPLAY OfFS(T· -\00 10 100 d8. ",n,.....,.,.. 1111 •• 
,.OO:J"on '02 dB _ 1Ceu'.>cy 0,001 dB,uB "N .. , 

G(~[O ........ DIG '9,. ",,'...00 



""'M ... u ......... nll: 
360 IBCr ,8(; 

'" II'" 160'1. II[SO 
LIJT-n, oil, Ie 2.5, _ .- ,-

"r-:-::-..,--y-Tl 
I 1710 tIIOIISl'UC I 

" lulIS',"e! ,;-E I. 
• Q\,(,.t:v IIr:pc' •. ! 

UY.1 "" Q;t)<.locI"",,). 
-~. !Te"' Ot 10 JOG I~ 
... ~ ". \Tam 04 10 . 
SoX! -'.'t." D"ffl.t.M1C ~I 
RESPCo.-..;;t ·\l.Ol~dit- , .... I.,.... -::1).:"" . ' 
p.t "",;or ""'~ Giv, 
'o.S'ilIlG' 2 "''11 
'''' 110 dB, C'lO,~ r_," s- """" DIS­
~y f~~T .200 

.' .,..., ...-... ,-.... 
,ot-.o:r 

," 0005 
• 

t -, .. ." ....... -,. /1 ...... "'. , ....... -. - .., 

5-1' ....................... -. I'll .... 

11 
~ , 

'_"""'0-"'><1_'._., '<I. " •. , ...... 

",< -"'. - -- -- .... " ..... ~-
".1 __ , __ \\"'In> "'.l<f ..... ,~!taf" 

.,' .".' __ e:t-', 1_.,..... in oW ___ OW 
,~, •• 01)" .. 1.'><1 ..... "., Inc""", _ 1nN«, .. l6dlo,. 
11710-P!>O _1Wd1 GR 1601P '..,.; .... ...,..,, __ 
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• ,. '0 "..,,,, ..-!ete<IC. ~ ell a ~'"'A" .... ,_ .. ,ttl ~ 
10 "'" '''c",,1 """ 1'" o.,,,c. -. t •• , , ... 1601·P41l1., .. 
' .. , .... II" ".,1Wn tho 81~ UID U·li .... Sect""'" 874 W'tlO 
f' ",\ C"y". _ 814 W010 OJ*> C«",l 
_" 105 \. !20 V. 50 to 60 III ! 15 W ma. p'", 50 W lor 
0. , .; 0.. 'lcrKope P'~' 20 W f., S·P.,."""" .. "'IIHU"", St-I 
.. _ ..... t 8o'fIc~ ... I." -. O'MtNS~S I",""'dl< 
8<' ... "', .... '.,.,." Oi....." Osc~. 195.\4><20 7 ;n 
.. ~'." ·l,·~.526 """), I>ItnCII .. ,'~ S·P __ ", "'_<If Sol, 
19~.17.2'<20.11rL 1~~437.'526 """\, WEIGHT, 80nch 
.. '1~ ""0lIl ....... 7ij to .l~..., ..... 9f> II> 144",1 "".W; .... """ 
11 to 18 ",I 'or CI.~ DKo 1DIcopt. po... 22 II> (10 "II!'" 
S"-"_II'-.. .. S.' 

Extended Capability 

'"0 ... __ _ -------~-... ""111< __ ,'..-...... ~ .. k_ ... 
OO', __ ~ ..... ----............. "'~"" _ .. _ ... __ ...... ""-
.,..:~ ".~"' •••. ~._y 01<,'_1 
"", ..... "'." ... I ...... 00 .... '1 
01". " .. ~., ",' , ...... Col.,. 
"11 ....... _ ........ , .. $ol. 

"""n"'-_. ",-;" "''''' - ..... "",_ .......... -, .. __ .... zGOo.,.·..-.. .... 
M'A o"'P. _. _"...eM" __ -" 

_ .. __ A_"," 

'''o~, '"-_ ..... A'· "....., j ........... _._, __ <111 .. " 
"'0"3 ., .. , , ." ", ... _ (1,10:" 

'''' ..... " ... -"._ '" ". A)"' 
" .. ~b_ "'''_.'''_=-'''' . ,"",-----11\0 .... "Ole .......... ~ "'I'" '" 
I"~P" ".k"..·P", c.- ... I" b, 
h ... ,,_ """"",'''' ...... __ ... ,,.. 

.. , 100'>". '''il 
", .... , ... O>n<iO.,,*, .ID'''·." __ 

.' .......... - .. ~ _ 0100 ... <_ 
,_-N'-c.- .... 

''''''''.-'-'''­\ .. ,_.-- .... 
c"._;;;;~_ .''=0"" .. ...., .... _e-~ ...... b, , _.17'O-.,.. .. ~_c.. ... 5oI"~A' 

-._0. -­~-
",-" 
"' .. HI< 
"' .. HIf 

"".­",..-, 
"' ....... 
"'._, "'­",'-1 ,,­
,,, ....... 
'''0-­
"'O-~~ 

,10,_, '00' _ 
' ....... ' It"'_J , .. ,-

These ,ys_ ",no aco;esS<tl',eI ~rlII ~.,;o,I.b'e 10 •• Iend 
!he Pl!rlOffNntII ~nd rneaw.emen\ ""'!SIII,lily oT 1M basic 
1710 RF Nelworl< Ana'yzer InQu,nes are invited for • 
syslern ~ilored to your P.1",cular latxulo,y )I produc· 
I"", needs 

2260 RF Network Analyzer System 
Thos Compulet~" ~ f~l. IS _ "" tl"e 17I( 
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d(>"K~ or research ~ppl!ColI'''''S thai ;nvoll'<) I ta,go n~m· 
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1641 Sweep-Frequency Reflectometer 
• 20 MHllO II GHz 

• dlrKI .... cllng In SWR .nd 10 .. 

• ,,"'plt H tup - .ccu •• I ...... n. 

• unU, .. IJI, IIIvIl di,ectJwlly 

• prec.IIII ••• t<I o~,.I~ 

• compl. tl _ alld only ...... e. 

Slmplt .. IUp The I~I mea!iU'es ."nd,nawa...., 
t~t,Ql. I,.,., I 005 to inI",~y _ iMerI.,., OM ham 0 to 
50 d8 _ IIlreq""""Y f¥\p 01 20 MHz \0 18 GHz 
,"',,. 0< .N<I'f'I frequency"'" d,,,,e:l ,...:lin,! Irs not 
jU'i1 ,n '"d,cator 01 I'~""",n<)d a.-.e l'e1ufn 1'lIn~lS; n 
conta''''' all 1M rl!Qwed COOlCO/II llarow..r, IncllJ(l lna ell· 
ff!Ct,QtIiII COOl'l,."', detectors, and le,,,,,nah.,._ Ont_('I:III· 
obfale(l, ,I reQU"es flO .eaolib<,',on IItrc. '''ae c""'nges. 

AcCll'''. "',. ..... ,,._ntl Tile 1641 IS .. _am'col, 
rei t>o( • .,., ' .~lc, 'cl"I_~r ";11'1 rne .. 1doo;I ,",van-
~ 01 , _,I, _ le>e«l ol OI)e''''oCWI_ !U.,ng , ....... 
il alT)'. ;n!f1'1S1/; errors 1 ... ocr",,1 0< ClPe.at.or>a11 Ih~ 'II'­
!leclomC!e, elim"'"les !!\II need tor corn""''"B eor,«=· 
lOInS. ~OU can sperld ywr ." ..... ma~'nB ........ 'tm"''' 
not I:IJlCul~I '''''', 

Veoulilt ........ omenl& The GR _·fr-..ncy , .... 
l!eet, .""" ",""S the 'e<!U"ef"W1!! 01 mas! Wi,""", Ir 
<lu!;1.,~1 MId m.', wy .tleC">c·".on~ '", "",,,""I"'" t~, .. 
.. nd O,,,,',I,,CO''I!r<>l ptocedu.H II can be .....cI lot the 
lidj .... lmenl 01 oe.ICep;t.amelen. dal~ coI l~hon, end GO , 
fIIO-GO leslln""",ins\ e$"obli",,~d lim,n;, 

The !54l 16illure$" b.OHd Ire<t~v barod, displays 
SWR .... d lou "...,''-lly. lrod ;nGOt!)Of .. IH. S_ 
fftOde Il-001 ~ ,",""oCUIarlr uwtul lOt the _ch..., iden­
I>lQf,on (>1 I'eIOrIanCft Th .... ~ lind OIlier I,aos· 
mOss,on ..elwcr~s can ,. Ql.Iic~!y _Ij'ftd. and Men, 
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""'I'H . .JtId Cl .... can be e.t Iy IidJusled fo< ,''' do-
5j red pe.formance 

TI>\I un~nown Un be "" .... 1"'0,01 multl·port, pU6i .... 
or acl,we-. 1.>0. or ""Ojore<:I,OfIlIi V,I.'" CIIlIfaclc,ishCS 'an be 
~ftd of aU..,uall)rs. iso<IJlI)rS. pOwer d,.odeft;. Ie" .... ,naj,-. 1CIadS. , • ..:o:t.&, CGO.IIl~. _1II1~rs. """ _ 
.. ' __ SWR ''IUS .. ......,., ....... fWu'" 8y 
_,~ment 01 the ",toert_1OU InrOUltl .. t ...... ..-osaIOn 
...,~ lletween two .nl~nH. lhe <;toarac:terj't<e; olin ...... 
lennas and those 01 the inllr'llen'ni d,electric male'~1 
Un "'IC be ."""yred, The rt'$Oll",on of the IMI ....... 
lie"'"'' ....... SIJ'em 'IS 01 OlnnICtl)rS ana 01"'" '"",·SWR 
do -en. 

Aut ...... tic meDu.-1I The 16.4\ can lie ,emotely 
ptOdtotmrned, it feaIU.' llUlllftm,b c.omll'uU!<-<XIf'IlrOlItd 
lest. and "ul",",,!i~ dill" ~ .... "t,on when ptOjlf~mmable 
$OUtCH and 5u'l~ble datil con ...... ,on, J.lfocess '"iI. ltnd 
'eNlfdoni ,nst'uments a.e used. 

Sicnll .... ra Al!nouatllhe t6~1 ~ on ... ~· 
let' 5<·u= 01 leu signals. .11 'eQu,reme~b ..... ·1 
", .. ,,'. '1- to mW ,-to 50 n <><. lot ar_'" ..-a_. 
too,.,.W TNo IIO\.'tce $I\OuId De U(>Ob>e of lo..Ht ....,.,... 
r.t,,,,, and 01 ""lpUt Ia.CI,n& contra'ltd 1)1 5<1\fIiI1I I,om 
lile lM1- " source I'<ilh 1·~Hllnterl\at modul~I(In can 
be ui<!d. 

S_·lrequency dl",lay. lila t '--I · Z For it display of 
.""'·,_.h~ _nUt<!fTle"Tr-, !he 1'--1 can be gr. 
'.".., .. ~~ /I TeIo-lrgn,c Tyue R!;64 S,,",,~ee Osocil"­

.,od two Type 2A63 Plug,i"" .. complelol, HSemb'ecles 
lhe Type 1641·l Swee,>-F. equency Rellectom<1er 0 1_ 
o.cillol.l:opes. w.1~' .ert~1 ",ns'!,"'ly of 0.1 PI'" ern and 
II horlzont" $I'\5't '"OIy 10 su,t the "Ieeted s","p B~net.· 
lot, ,lte ~!e but II stOt<lg<! OSCilloscope Is tecom· 
mended tOt usa M IhIt ~ __ ,,1" 'I!CIU,,,.:I lor IcM­
...... Uo .. ·-SWR 'nd h .... Uenual'on\ ~_nt ... 
• - _,,_ • ""~''''''~ ,ft<. ,g,o,..... .. "' ..... "-... ' .. _Q<tIDo<I~ .. 
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"''''Of Il~·""" _10<'1 ..... GIIB1' JIM<ft~. WIIH 
16041·96(13 IIf u~lr 16-I169CoI 1, .. >1 ... Det..-.to, '7"", 
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11",,_, Pf SOVIICE f._ If ..... I'~ .... 10- It 
....... ,W _ out;tuI ., W mo. OSCIIIOSCQP[· "' ... , 

ab", ........ ,. 10:* ... ""- _. 1<, ",""- _ 
1'''''''''1 ""'~ 11. ,,,,,",-,,, <IaIa...., """'_ .... IYNI 
_I fOR 16ot196QJ HlCiHfIl£QU[NC'f Rf u",T, ~n 
.. _ ... ("_"OM 7000-6100 01 W.'""'~ 1404 CPAI 
10' ~ ~<tbI ... ", I to 13 GH., 1t.>n<lOf'd I)"" N po" ,"'~ 
",I'. ""' .. con"",'O"!I. ond a' 13 to II COH" 0 1'1 "'" ,d 
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,;ock ..... ;"f'~me. 35 II> (16 ~1 ... 1, 84 II> 138 ~) ""0"","", 
1541 %01 IIf UN IT. \lie (I> loal no' 16--11·96OJ ~f UNIT 
J~lttfU; ' ~I ... t 

--===c-"" ~ ~ -..- .'~'" 

" ., 

''''-'--­"", ... tu", .• G ... 
." _, to '(100, 

•. 0 ....... (100.' 
, ..... " ,. 0 ... 

""'~'''''~''' "' .... , .. ,.~ ... 
1 '.H, .. I. "'" ' .. ,.,n~_,~~ ...... _ ... ,.", ",., 
'" .. ,,, '" 10 c~. • .. ''-> 
""~,'")G>!, , .. , __ • 
""' .. H, .. ,a." , .. ,.-. .. _, .. _-' ........ , ...... ,,",. .." I .. ' 

, .. , ..... 
, .. ,."" ' ........ 

. .. ,,,,-t .... t ,_~." •• , 
.'0 ...... " '''''-' 

,,.. ~-.. -" 
,,;.,,, .. , ..... , .. .-.. .... _,'.,,_ ....... 
20 ....... ' ~ .... , ......... '" ",." , ...... , ...... , .. ,---. .... 

"",. ",.. .. ...... .. 
_~_l .... ,>A1 

1 .. ' ­, .. ,-
' .. ,-, , .. ,­, .. ,._. 
... '-

HIGH-FREQUENCY MEASURING SYSTEMS r1 



1602-8 UHF Admittance Meter 
·20MHzlO1.SGHI 

• dhecH •• ,Unll c:ond..c' .nc, 
.nd ... o.ceplanc. 

• me .... ' .. SWR OltHI.., 

• • 
Ve+'.I"'- bu,"',", bloch T~;. nu ',type ir"lS,."menl 

.... n .<l(t'I(l ~'" Ir ~ dance 3"11 """'Mance on CXi.,,·al 
'III. lOS d ref' c\OITI<'l ........ n oeterm'~ SWR, 

- - , ItId -.1118<;1'011 ~ff"'ienl ~I. 
,.. T ...an btl used Ie allUSt • oetwo<k to) I r>~tH' 

• ....t'_ ,,0 ~"I"",", laanattl .... .-.:I 
10 a,e dcl'"" "lo~mc;".CJita_ 

,. bro III ," or" , , r"", 1602-8 /'' spe--
'm 'f""" TTl- '",e, 

C .... tlnt.lmpedante ~dlufllble Li... The 874-lK2Ol. 
c~n 1.>0- <ell" Qne-llill/ "'4.~ ~th to eliminate conechans 
rot the lerljllh oIl'.""n'~l r ',"e 1It:1.-- tn.. ""long"," 
,>d I,.,. ~ ,'d'U""R """,t wr.. the ,,, ... is s.e\ 10 1;Ir\I!­

_I~' .. ~~Ie",,'~, In~ ,k ,,11. :e Meter d ... l, fuel In 
'*,1Ce Il/Ifi,mCUef'5. _. tile _...", re,Sl3nCe .. 0 

,"",.. " '", thot ..,k"'-",,~ 
"'-Ual Balun lor ... ...tlllMolanced ,mpedilntel. 

I 
( 

• 

, HIGH.FREQUENCY INSTRUMENTATION 

.7. Mlc-ponent M_ IJrllleCOflll(lChanot 1.ilI'IQIICI 
1'(50SI"'", ..3poC_!:JrS. Of ,o-d'J<:'C>r1O) 

OeK"pl_ The 160HI UI'lF Adn',n.BfIC~ ~\ .... '.:om-
II" " '''1ft, 1.'n! Cal 100PI, In fI<I'~\eI, "'!vi ..... ""il 
_' " :t", a"" Ir,';' el,c"!ly ('~1lI1ed 10 lll'ee C~. 81 ", .. 
All 11_ linn .'f led f'l)m , ..... ume \'Oltap so IhO '-' 
""'\ in Nt" I",~, nen<:e the rn.jIOefiC h.,.d. is ~,o~o<Mnal 
IQ !~~ te,,,,,,,.,,,,,, I"'ped~nee, eolof thl!lle l;fIO'$ ;, t,~ 
"''''df~''' "',lh a SI.uldI,d ,,",,lance, _ ""~~ ... tea<:I.....c~ 
~1~n1a'~. and I)nf' w'lI, '" U01k"(,,,~ """'l1ance. In op­
eI'Illi<lfl. th9 CCIUll~'1& "I Tile Ioocs tn!"lSl be ,oc!lust.., 
"multaneouslt ""t" .... 11 " ..... .-.ed on !toe dlQ(fOt 
r.tI>lOCIP has. ,. .. _~~t.d _Ie"", I:I'Ie MlMp.1 " 
co;n:I~;g" inc!ie.>!e ~"" • ...rue of I"- '-""""'O"'~ cIIwI!1 

SI"'ECIF~TIOH5 

r ..... , IC). « ~IV III l.illltlt. It«' readinlT, II> 20 V .... 
, t,_ 'Y <,<,"oc\loO, aoppI"" to ~ .... "'1-

c-u«.o-. 0_01 to 4000~'" 
s...c,pu""r. -4000 to ,4000 mil 
Act",oe, ,!lOIn cor.<iuo.mc;e 'owl OU1<:epliJr\te! (3"" 0,2 
m1l) 10' Il!~ 20 mil. 'lh ~~ , 0,2 mil! ."""" 20 ,",II 
, M.,..:ale """I'~f"" 1&<:1"". up 10 I GH1, '15'" ~ 

02 "til ID 1_5 GI1', fOt ""'e ...... 01 ""'1*1 ...... '0 '>0 II 
".., .. ~3.,,""toI5GH' 

s .. u" d: 1_ 1607·P~ I ... "'''' .• ' ..... iII$ """""',.-".:. ..... 
_ \602_1>1 ~I"'- SlUllanci """ 1602 Pl V .. _ 
A .. ~ iII$. .. I.." _. I .... GRS74 pMd 
_'. \II "",""",' 10 ___ do' ....... 1_ PIO _ 

.' : ",~""pI"" ~ _. - .......... --
"-'''''''''' G£NERAtOA, 101",1 .....,. I 10 10 y_ ColI ,...... 
1<_'-;1 00<''''''" ' •• :C,,,',"_ D£TtClOA, _"'" 
01 10 ,v __ \241 _,OOyoW 00'",,,, , .. w .. ,.oJoid 
A..noble: 914-F9l B", In .. w,," Un,!, co.oxlal adaDt<n. I ..... 
• tre1che<', bolun. com_I rnou<>!, Smith CI""Is. 
M_an~" TEIlMINA~, GRB74 """ • • 01 ("""",,totl _~ 
_ , .. boo c"""",..a La IyIlO' N '" ",lOr< com""", ,o<Y>l'CtOt 
t,pn Dr _ 01 GR8N _~ OIMENSlONS '",,"""I 
~~.7_Sx55", 1140d9Cl<I~ .... - WEJGHT,&'S"(J8kal 
r~' 18itH85ql oinI. 



1606-B Radio-Frequency Bridge 
• 400kHI to 110 MH~ 

• eI;,ee'''.clillg In """'-

• adaptable 10 co .. Ia' ""......,10 .. 

• acell,.'a, _', IIImpl. 0.,. •• 1;"" 

T~f !606-B IO(:C"''''el, and e<lS"Y mc.l>Ufes , ... res,SI 
.....,p and 'Moe'''''':f 01 ""ttftflllS, ,r_""""" I;".". M ' 
"""'~$_ and CO"'PO~I •. II .. porl,cula"y welt suited lOt 
"" ",nR low 0,,11.16 01 impoeda..co of rf cleo" .. , III 
'~nR' t'm Ile ",ll!f'Ided by m .... "" of lin .. xtemal Nr"II~' 
r~fI"r'to, 10 <n""'u'~ ~;&h ;mpe<!am:1I5 

P,Klsion Co .. ;.1 Connedions In Ih,. l"tOSI model 01 
th~ popyla' 1606 R~ BridEC. !he Un~'>OWn Ie<m,nals ~fe 
;!dor l.,hle to to, ..... , c""""dars. in P3I1icula, tile GfI900 
Th;,; ., ., si~n"'{.,'''1 advanl<tl!e INt >'Ill 01111 !>tlm,t. the 
""'3'II"''''''P~1 :)f wm_ts MY;nl ~;.I ,,1t,~p boJl 
"I!IoG eo ~u''''l bo,tt~' 'f~tabol<ty.nd more 8Ct<Jfltlo cIo!!,. 

," ·)11" m '~'t"l pQne. This pefm,11 !he 1606 
1(1 to !Ire<: _ <t>ral~ _;nsl co.>';.' S!~nd.rds wch 

D' 14e- Co , " c..pac;w":e StiJl1Wf1fs ~"...n 

Sl"tClrICATIONS 

r,"'IuetOq': .oo klV '" roo ... tI, 
w~,' .... ''''". bu' _"" _ .. " ..... __ tao> bo .t_ .. 1, __ ... lw< as 100 ~", ..., _ ._, 

'-fIOMHI 
c-¥t"" [._ ""I, '~"""",,'ed', 10 <x-~ ,,. 
...-•• "'II'"> "-,,..,~, T_ 11II.c _ ,_ 121! ~ 
IIthI OIC.-M_ "Ill' IllOA 11< ... 00c0.1aIoI, T-,po U10-A o ..... T ... 10ill S'"",,-d s..n.o __ 
Do1«t"" t..'etNi ""1:1 ["", ~,-= A,..,~.: _ ,~ ,_ ... ' .. .-," .... -
50'",' II, llU<lt. of _I ~ \0 <_I",*,-, ... 
_.,,. '.~ bfldp termi""';'-on ....... ' _ 'II"'" 1<'."10 
_, , __ 10 boo __ ~'r-«:"Y WI br,,* \Of" 
n .... 87~ t'l221.A f'M,;fo CO" 

<IllS GR9(lOfI ptec~on components, _ .....t "",,"-eir_ 
e",15, 5().-, 100-, and 2O().d,m Standard Te,minaliol>$. 
end th~ """",'" 1er>t1h1 oj 1lI'0II;0$Ian .if II ..... 

AecnlOf)' .waplot Kit W·tlllhe 16()6.Pl ilda!'1Ot k,t, 
t~ 1606-8 at> too- f,ned t" I(tepj GR900..., GPS14" 
ctonrIeC!...,. (t~ aodaPlor< in( 'llde com~"M 10 ""'Tell 
5O.at'1m Slan<I1Irds IItld t~"':""""'I$). The ~i! ... ,11 ~ 
"""Dr to ~ 14·mm !l.r,.;e wnn.-ctor !. GR900 II;tnge Is 
i luded 10 <:Of'>'t'rl GR900 ron"...-!'.'), Of 10 0111<'. tom­
"" .. tonrra:tC'f!L !N. BNC. INC ... tel by tilt-.,.., "I GR900 
$tl81)10"" 

Oeoe.ipti.... Ml!Mu'.m~nt' 8'. """~ by .... j~'HlJb. 
st_tuti "" method In whKII tl>f: Mdp !1 1,m bal;m<:ed "';tll 
iI 5!1orl circuit acrou lhe Un~fIOWf1 terminals. Tn.. 5I'IDrt 
i1 ~ "'moved. the V"'- ,,"'" impedancf connected 
.1Id tile! b.Odg.e rebal.onr;ed. 

The ent"e mec:"->"'81 ...... i .... ....,,, that 1M Ins"'~ 
rrent can DOH8t. "",*, tI,/licu'l en';'onmerttal ccndi. 
1,0M, $,mola, I" tt-.ose specM.ed lor tesl,,.. ..... ta<y eIec· 
Irton'es O<Iuo_t Tht 1606 8 "'idee is lh8t/are an 
• .u""'t "'S"_I to< f<&ld .... 

'" [" . ~OONP{ , + ~)-u, 12f.! .. .t-o , " ] 
"' ...... ~ ...... _.-_'" ....... t _to_· _ ... , ......... _----
A ... lloble: 1606-P2 PIlECISIOPI COo\X'.l .O.PTOII KIT 
.. _ IIo<och ,..tl""t [)O~(NSiOl'!S 1 .. _1< 12.S. 
9S.I02~ .. l3lW42>.U1 ~. WUC;HT 23 Ito 111 ql 

, ...... I1'~ 

Sf'[CIFICATIONS FOIl 1605·n 
to_lt.a __ 81 tn ~. 1).)8 r#' '" ""eo-

'PO .f<, oncel brflonp~_O,18 

,_._, .. -......... ,_"" "' .... _ ".." .. A_ "" 
~ • • 
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874-LBB Slotted Line 
.300MHuo9GH. 

• low r~lld".1 SWA 

• "'lI~d C'CInliruCllon 

• m.n~ linn In 0'" ,,11l1 GRI1" adaplol"l 

A wok UHF melll.uemen! 1001 A sloned line Is one of 
lhe most impOrtant basIC mea"'''"g instrumef'IS In hlgh­
Irequency wo<k. II i.1JSI'd 10 determine the 'landinB-w~ve 
pane.n of lhe fleelnc I'eld In a coa .. al transmi .. ion II"", 
110m thi' ~nowled&e. H\feral Clleui! cm.,acteri.1ics can 
be delermir>e<l (II a cireu,1 I:OfIlIOCled to the load end 01 
the liM. for e",mple, the de8.e<e of m,l;ITIi'IlCh (uswlly 
~.pr£'SMld as SWRl bel""""" the load arid the iran5mi!r 
S<OI' line un be ulculaled t.om 1m. rIIllO oflhe m"".mum 
amplitude Ollhe wave to the minimum. The load imped. 
~nce can be ak:ulaled from the SWR and the ..,..,, "'" 
01 1M yoltag" m.n,mum 00 the ione. ElectricalleMgln and 
time delay can also be measured lICCutalel~_ These u· 
pab,iil 'H mai<c' Ill\! .. oued line 11 ~aluable Instrument lor 
me.IIsur~1S on antMNI, comPMents. coale,at ele­
menl5, networl<$. "an.i.lot., aml diodes. 

'..-., ...... -...." 10' ' ... "'-........ '" _ ..... , ,'A" "",>er.", ,u_"'" _ .. ~ .... , _ .. ,-.." 
To'.nlJ·l .... lin •• In on" The 874-L88 can be co""",ted 

<n """and. to interlace \'"In an~ 01 the popular UG COon­
ne<:IO" b)t USie 01 GRS74 Iow,SWS adaptors, aV3<lable tor 
BNe. C. HN, Mte,oool, N, SMA. SC. TNe, GR900, ~nd 
Amph~nol Apc· 7 COI'ne<:to~. A comp"'!!! •• t oi iOdapfors 
w,11 C"''''1!r1 the 8H·lBB 'nto m. equl~lt!nt at 22 low 
SWR slotted lines 

TIle 8]4-lBS " a ~m .• ,,-dtl!io<:trte <;OII.ilIl line 
whose ele<:lri(: !ia~ III ... mpled b)t a Pfobe that projecl5 
th.ough 8 IOr"Igrlu:l''la1 "ot in the OUI •• COfIdo.K:lor, Tile 

HIGH.FREOUENCY INSTRUMENTATION 

.-
probe ,ides on a """iage (Irr""" b)t a pulley-and-Con:l 
I,nkage coo~nienUy *"'led from me end of Ihe line. 
A lOU.tO 01 about me mlll,"'all ,1 PQWI!!" is adeQualo I", 
n1<l5t mea",,,:,,,"nt._ T~ .. deteclor can be a I-kHz siand­
ing.wave indlca'Of such ," the GR 1234 Of a ~"tetodyne 
detectOf sUCh a$ IhOI GR 124\ In the IOfrr>e' <:Me. rf 
detection ta~es plaCe in a (Iiode deleclOt bunt inta the 
carrias·· 

SPECifICATIONS 

F'flII>Or>q: 300 Mlil to 8.5 GH', uoab" to 9 OHI. {)pr,"~ 
below lOCI MH, (_. f)fOIxI tr ..... 1OqU~" .,., " .... '".,.,hl .1 
.. ,._ .... 11> ~n. at ORS]4 ai, ,,, .. Of "·In onotl>er Sio,tod 
I,,," 'n ..eo-ill$. 
_be: TIU.Vtl. SO em; !lale in em ",'h I mm potf ~.v,o;ion 
SCALE ACCURACY, "'(0 I mm 0.05'(.1, ?lCIIUP CON­
STANCY' (11101",...1' • 1.25"'-
SWR: <1_01 • 0.0016 (I_I' ~~ 10 7 5 GHl. <I 10 II> 8.5 eli' 
~1r ... c1emlic rmpM.ncw. so n ·OSII. 
Supplied: SIOfage boI. t1 ...-. 2 mi~r_ d,_._ $n\it!l 

""'" Roqu,"", 8].-O2Ol MIU.!lObI. Slutl Ie, "'"'''II d,""" "'1IIfI 
.u'hO-lrilquen<)' U<=11:C'''' IUCh ... GR 1234 JI usod. ""table 
a_alOr and 11<10<:"". one """h 874-R22l.A and aN R22A 
Pal,hCOfds 
A • • ilablo: 0$<11101"". _ JUpplies, .... "",10 •. ""ta<IO,," 
SO-II air ',nes. acIoplOfl • .,.J t8m;""lio". 
lI74·LV "'ktomete, V..,,\ef: 
FOf pcec:,se meI"" ..... nlS 
ot hiSh SWR (>1 0) ~, wodtll- ;..I 
"'-minimum m.o1ll<1d. and 
'Of p'otiw phase musu,o· 
""",1$ M,"""""tef_. 
"",obtal"" t~ 0.001 em, fs 
mounlrlrl on I,m t~ 1\ 
taclleo 10 ,ear base fO<I o! 
"011"" l.roe, One tum of 
IIIrr-el _atICK _ 0.5 a''''' "_Of ... n .. 
mm, ma~mum ,anll" i. 2_5 
em • .,., "" ftIar! '" -"0,002 ,-
874.£M IIaoI< SIot<""'U_ K~: FOf SW!I BOd impeOM1«l 
"""sur""""," I""'",,",, 814 t.8B S'oll..d L .... (don 1'1<711"­
,1 __ ~I<I,;)nd ""1.c!O!1. 2!;-1t ... Of 874A2""" .Aj 
.:;,x'a' cab,.; 2 .... 874 BBL, ·B. -CA. W . .etA. -C58A, 
-CL~. PtJ>BA. and ·PRI:>8A _"",,10'" 874020. onol 
O~ ad,u"oIllor "ut».: 874-LAI. """,,'01>10 ""'" 874-GBJL, 

-<lNJL...-.I -GNPl adapt""', 8N R22A, ·R221.A. and R34 
palr:~ ""r~.: 814 TL I .... 874 ..... !lOBL. WN_.,.J WO rmtn,n.>­
''''"" 87~ rOK 10'" ~,,: _ 874 Z..-
"'odr .. krll: OI"'ENSIONS ( ... "'~) ~'4.5..J.5 ~L <660.\14 .. 
89mml WtJGHT 8.51b(l,9,,-)no:! 23lbllil<Bl" ""'''II 

... " .... I.,;e __ LIM r'" 

." L ... ,..-," v .. _ 
., .... lI 

~.~ 



900-LB Precision Slotted Line 
.300MH2!OI.SGHI 

• '~1re_.,. low SWIt 

• Imped.nc." 50 11 "" 0.1% 

• ad.pl,bl, willi p,,,,,11kM'I 10 oth.r COMKlor. 

Un~r.llelod prtc .. iooo The most P<KiM coa<<;J1 t(IO'I. 

neciOf. \lie GR900 .. KId , IIMrl1 ~Iect sect,on d COiIx,a( 
,ransmruion ~ .... cornbll'le 10 I .... !he 900-La Precrs.on 
Slotted L,,,,, """".,I'eJed perlor.....c. ,,*,llCatoOM. The 
-.sidUIII SWR 01 lne ,,,,Irumerot IS IIIaI 01 rtl GR9OOI' 
conlleCloro 1,001 + 0,001 ,_ For those whOse applic. 
I,ons demall<l me ullimale in KCU'acy. Ine !JOO.l8 can 
Ileal,braled ~i"'119OO-lZ Rel",ence A" LI .... an 1m_ 
tJed;tnce ~'_rd ",Ih • SWII ~ I.OO2~" '" Gtil 

In !tie lot'Id 01 "'IC'~~ .mpedoohQI ...-.'emenl, the 
,"lied I,,,,, is I'" I_till "'~I. beCause 01 itS 
..,~ ilCc~y, br~ chi'oKterll.l.cs.;!IN! """'~ 
musur'''g _bol~,es . ... ......", ....... y transm.ss-. 
II"" ""ramel." lila! ~ be Mle<""neo;I .. ,In lhe sIGned 
line are SWR 'otl""hOn-c<)el1iC~1 ...... B'''IOOe "rod phe:w., 
a'lenual,on or insert,on loss, and .... .e .... glh, The adm.t-
I .. "". or impoedd""e 0' ~t~ or t .. ,,"lnal,on can be I'ndS· 
1.1<..:1, so.ISOQII U~Slgr;oruf d,OOe W'KIW~II~ and 
""'~Inc eon.~'~1 II I""" the ck-$,an.....- "I tllto 

SKClflCATIQNS 
' ..... _ HXI MIV I< l~GH.r. OiIet_ ........ 300U·" 
.. t" .... ~ 1>fO<,o' t,_ """'" \) ,._t~ ~ .. _ ,.,,~ 

'·'R'"·,ct &~XIO II" " ... '" "',In..- ""!fecl .... '~_iO' 
!'robot: IRA.~EL W <,ro, o<alo ,n em SCALE A.CCURAC't 

10,\ ",,,,. 005'>:.1 ~11 .. tI..., ........ ,.-.1<0 .. II 0.1""" 
,AI "'~.''''''''.. ~"_"",, ... , __ , on IS 0 002 """. PICK 

VI' COI'ISTA.1iCY '.1 ' 0 S .... 
$Wlt: 'U)OI'ODOI'_1 t ____ J o. 
h"" dio\.O"'-
~tabitity. 'II" ,,005'" 10 (J(Jt)5 tWIll. 
C ... ,",Of1011e Iml*l."""" SO " '01"- COHIA.CT R£SlS-
TA."C~(900·8T« ','051mll 

, ,.-....... ~--.-....... ""' ... , .. ,-. 

onl_r,on he MedIJe evaluate the_--111 perlo-mance 
01 dewi<:es .nd "f't"""kl _ • W>de band. 

The oul""''''',n&11 low SWR of the 9OI).LB sIIoold save 
UHl'lthe many IIovr, reQuO(ed to c.ahb,ate leis iKcurate 
InSI,um<!nl!, 

EQuiJllled "";Ih tl>e 'PPfOl',jale &R900 Iow-SWR adap. 
lor, lhe 9QO.l8 becomes .. IVpe.f'j 1I00Ied line 'ar aNe, 
Of fNC, etc) _ so«:>llCilIionS .1<11 exceed 1_ 01 
""'led 10 ...... or"i,.11 e<l"'pped ""It! IIWII conne<::lor (see 
:vt~ l)elowl 

'-_. .... "' .. - ....... 
Incll.ded w,lh II>e ,lolled lone i ... lull Ut 01 olC~es· 

1<>,,,,,; no addili"",,1 pa'lS are needed lot common tn&$. 

",ements. ""cepj lhe pne<~IOt .. rod CleIKIOt. """id'l 
snc;,~ be ~ .occordmll 10 "eq..",.,.;y ,_e 01 
Ir>tere¢ 

~'A<lI~'!"''- pr_tI.ntt _, 'IIItv.'!~' .., "". 
..... c .. ,_ <I""" ..,cr.' .... I<> 0.01 ...,....900,.,.,.. Pr...: -'" 
sno.l-C"Cy,1 T""""~I·o". 90011'0 1'1'«"",'" ()po<r{:.,ro.! T~r 
"' ..... t", .... 874 ''''~ Pot· h Cot<I. 814-G9OOOl <I<l.ptof, INllC 

'" IN23C "",O<t~. ~ i\<n,t'1 ~ .. I', -...,-. 
..... uI<ocl' c;.,. ___ 40''''' .... 
.. .. h_~ 0<"'lJ,5T01<S , .. ,'O<d). 11 !>oJo.-~ 15. (W':h 
nolo 121 mm! .... UGHI II '" 15 Io&J .... , :M .. 116 ka) .. 
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0 " 
•• 0 • 

'" 0 
• '---" 

1241 Heterodyne Detector 
40 to 2030 MHz 
• lllOh MrllitlYily 

• dIoIc:. 01 bandwkltll 

• age 10' null det..,U"" 

• 70.d8 calibra'ed .Uenu.to, 

• •• paf\Otd oe.le 

The \241 I. a ....,".1·1>"'_. h""ly _ h .. hiIII>­
'rellYerIC)' deleetOf i)'Stem lOt rel~!ioe !lsna~I_1 mus· 
u • .....,'S and lor use a. • nut! MteclOf The acelien' 
shield,,.. mIIi<e " sullable lOt """-Ie",,1 meiISll.emenlS In 
"'" PI'~ aI IIi"' ......... H I ........ oaIds, 

Gal., _s ......... '", The 1241 g,n be U5ftf ,o~ 
ure 'nHrt_ loss and 11t~""toOO. crosstalk in mul\ite', m",.' de'>"~ ouch Ii s,",rchel, Ind .nlenrwo gain and 
,adill..:.'lllo1ttems U can also be.-ell 4S' roekl~" eogth 
~Ot _ n ....... "'Ofy h'IIfI"'toQumcy rflCe",ef 
S'ena' ~ts can be ~ed a.el In ao.d8 ta"... -. 
mQfe ""til the use 01 el!lemaf IUet\Uilors. 

Rt .ol,mo'" When UI,brllad'l _ s ignal level and 
/reQlIeI'ICy .'111 Ihe aid 01. standard .ianal g_.IOt. lhe 
1241 c... be.......t asa llel~' .. voltmeter. In. 50-0hm 
.~em_ III t/>;It bequenq, 

Detector Th" '. ,lie "~'''''''~F'"'''_'" __ null delector hIr 
!he 1602-8 UHf """",tt¥ICe Met ... and i$ an e<"RI..,." 
SlIOIId1n'·.~"" InchCl1<Y 'or USIt w,lh the SH·leS and 
9QO.l8 SI"ucd lI .... , Til .. 1241 is PIIfl 'CUI~'11 uwf ~1 II)< 

$"l(:lfICJ,TION$ 

f_ ........ "'lUI 

~G:~.:::~~;;;;;_,.,._._ 
s.tIoJU",II" 4 ~v Do~ind 50 0 (-100 <l8ml IW'~ lor 3-<18 mo'" ~"IIK""" ""'" , __ ... ,.oeM. I ... "ow _ 
"·41<1). 

£lIeI ..... t ""XE~- Gil '1~"'RAI- ",._. '''P\If TEII .... ' .. foI. 
~"" ..... GRI1."..... ........ tof _ 
__ (~IO 125 <If 210 10 250 Y. 50 10 IiO fl,. +0 w","" 

1 HIGH·FREOUENCY INSTRUMENTATION 

menu,emenl5 on nonlinell' '~l$. ,,-fllmenl$ 
that 'e<lulfe a n'iln des,ee of ha,mon;e relectl Of\ ar.d 1M 
use 01 a Iow .. ....t 1"'1 signa' T~. expanded 1-<:18 full· 
so;al~ ,anat I.:I.-Ient 10 I 12 SWRI .... ~ft IIOSSIble 
"OfY lOC ... ale ~·SWR ~_ •• lOw $4grQ' ..... 

.~j ._-"' ... ,_ .... -
Tho .,.I~m Each 1241 (,,",loltS 01 an 874·"'R~l 

"' • .<e<. 1236 I-F "mo',loe.. 874-G10I. I!).dB Poet """ 
874-EL -l go' rM JII<.a; at> 0S(>1t,,,,,, and I'lle.. r ........ -

_m ""oel"" •. CC<l1PGnef11S ;ve e<!U,ppe:I ",.th I00::.I<'''£ 
GR81.- conrwclors ( ... h,w ca, be used ,nlerdl¥111611b1)' 
.... '11'1 11'11 nQnroc~inB Iype) 

Tne IreQuency ... '1It c;ln lie e'ler>ded b)r lilt! ..... of 
1IIC11.I,'lor N'~ but "',lh .educed seMo!,,·,ty .nd 
d~"""" ,__ To o;oo;er ""de t.~ ,.-,ps ec:o-­
nom,cally. ,I " '_mended Ih.l! )'011 ~ _ com. 
ple!e 1241 aetectOf pl!6 the app'op"3te oselilalOf$ am 
J,lletS lar t~e ad,"loonal t'eQcoency 'Inaes desi.ed. 

........ rUcK 1IMo;" ., , ..... .-. oo",rNSIONS I,",,~"'I 
i,",.}.a~;.n .4U.lla.~10 """' '",001 1]~1 91001 _ 
97~ ... I~ .... IJIIti mm) ~ ..... wrIGHT 12~1·9100_ 
·9701. 20 Ib II 0 ~MJ .... 1. 2& 10 (12 iii) ... '_ 12~1-9102 
_ 970l. 24 'b III kli .... 1_ 30 III I" IIiII ""'Paille, 1 ?41 
971).1_ ·9705 29 III 114 "&1 .... 1. 35 III '16 .... ' "W'''t 

..... , 

",,·0100 



1236 I-F Amplifier 
• 3O-MHz prKi.lon lab '''''.'.8 ' 

• I»indwldill., 0.5 a"d4 101Hz 

• 2·d8 nol ... liIlU", 3.5-pY .. "oIlivlly 

• p.nmplin •• a"d 7a-dB ellen .. ,!o. 

• .. pended ocal. 

Precis"'" "bor~I"'1 'ecei~. The 1236 ..,11 meet \he 
many cfltal I!em'lf>ds placed upon a pr..:;ision labo<-a· 
I"'l' receover MOte lhan an amplliler. II Is a eomprete 
3Q·MHl """,.uring recelVf!f with Preampliher. w"kHanae 
cahbWed allenuator, arod 8 !a.se meter w,tll ..annal, 
e:<Pilt'Ided. &rId comprllSSed :;cales. The high .en. jlivity. 
Of I"", noi!;e Tigu,e. wilh narrow bandwidth will p'OIIlde 
gooa srnall.signal perlorrnana! and n<;N1;I! .ej«llon for 
"""elient moo.urement accuracy. The alll!i iabi lily 01 • 
w,der bandwidth also greatly , implihes """' al h i~' Ire­
qllfllCo.s wllefe source$ are ,eMf,tty less stable. 

Gain s tabil ity dll.inS • measurement Is ensured by a 
lul 'y regulated POWe. sUWry: 10% line-VQltaKe va.iatlons 
cha"l!e gain less th.1n 005 dB f requency stabil ity of 
your I<XIII OSCillate>< can be achIeved by ...se 01 the 3().MHz 
j., OIltput III 1111. ~mpl llier to drive ~~ exte," .. 1 a1c Ioop_ 

Preci.; .... ~l1enu~tlOft me .. uremenls Y<)IJ ~an meaSUre 
large values 01 at1enuali Dn e.l!;Uy will! tile 1<'36. OWlnlita 
lilt! ",de dyflllmjc .. lnge of II. preamplifier and IUenuat<)r 
A ]-dB lull-scate, , .. panded mete, SCi!I~ IS provided. 
whl'h t",ll,tales rrlC<>Su~mel'1t ot ~""'II ~a l Ull' or Cl\lInses 
In .. UMualion_ A <XW1li~UOlUS lI"in conrrot permit. settlna 
b,Tti,,1 readIng. 'or eMy subt'ac!ion in subst ilut"'" meas­
urement •. 

P,ecision SWII me.su,emenls The 1236 is recom­
mended lor t~" rno&t prec,se SWR measu,emcnl$. of boItI 
II lgh and low V~IUI'S. TtM! expanded s.c.le Is equi~~ lent to 
! 12-1 lUl l 5CIIle The Migh seJ\5 , !iylt~ 01 Ihe 1236 pet_ 
milS lilt! SWR ot ..,lod·Slale de~ices to be measured al 
"gnal ~I. low el1OO&h to a'o'Old !he eHeels 01 device 
nonlin"""ty, 

As .. null detector. tne 1236 ol1ers the advant~es of 
ilS CO<TIP"'Sscd logel me le, ocale lor co'wenlen.:e In rap-­
Id null balancing a~d Its high sensitiv ity for sharp nulis 

~nd precise data. It .. ,II al.., fond .. ppheat"'" In n"$e­
liBU ' e measurements. 

An e. cellent companion to Ihe 1236 '" the ! 237 VHF I 
UHF Preampl ,l,er. Use.1 DS a superhelerodyne preamp 
(ahead ol !he m .. erllor ~ bette. semitivi ty and fT\l,!aS­

u ' emenl acCUt3C)' than you gel wilh the 1<'36 atone. 
Preds;"" ".I«tor slsl~m. The 1231> j·F Amplilier I. 

ava,lable ,n comi);f13!IOf'i with an app<oprlale local <>scil· 
IaIOt (power SUp!>ly lot wllich Is bu,l! In!o II>/) 1236). 
mi~er. low-DMS t,lter. ~n add,tiOflo)I preamplille •• IIf\d 
connecting COII. ja! comPOnents 10 mDke up complete 
preo;isior1 lest ,ec", ... 1"5 These Type 1241 Heterodyne 
Deteclor ... re .,,,, Iable lor use in Dny one 01 Ihree f •• 
Quen<:yrangl'S (,om 4010 2030 MHz. 

• ... ". [ . ........ , .. Joo "" ...... uo , .. , 

SP'ECIfICATIONS 

Fre-q ... nq: CEN TER FREOUENCY 30 101 Hz BANOWlOTH 
4 101Hz w~ b.oncI, 0.5 101Hz n.1IlT\lw ~ ... lee"'" by 

panel ..... lth 

SentltMtl: 3. 5 ~V _row _. 9 .v ... ide bond. Q"",, ""om 
vol~ t>ehi"" 400 n I", I"".cat,on 3 d8 ...,..., ....... 1e",,1 
NotS!: fiGURE 2 dB. \i'pbl PREf ERRED SOURCE 1t.'1'E­
DANCE 400 'V7 pf ("'IUI".~' of 874·MfUll Mi . .. ) 

III ... " SCALE 1 10 10 dB normal. w.lft =-O.2-<1B l,ne,."ly 
_ , 0 fa IO-<jB ,ange; I dB lUll "",Ie • • oanded (I 12,1 SWRI 
wlII1 -O_03-<1B I, ....... ily, .O-dB m." '''''P. CGmpo-"s;.ed ..... 1e 

Goin: AnENUATOR, 70 dB on IO--dB <fO~ W,lh -(0.] dB 
0.1 dBllO dll) """'"'''''Y at 30 "'Hl, IO-<jB ",." ._. <on to"""". goin conl,oI, 

OulP"t>: VlO£O IrnodulAl,onl_ 1.5 V ""'" behind 600 n, 1101Hz 
b<>ndw«llh, I·f 05 V """ I"", $(I 11 POWEH SUPPlY, 150 
Ia 300 V d< adlu'tablo. at 30 rnA .• og"'~t..,; 6.3 V., at 1 A 

A •• It.b"" GIl 13.62. 136:3. and 1218 BV a. local ""',""'''''' 
874 MAAl 101,_. l<>w-poss tilt~. "'I""".,or •. od.aptor-.. 1237 
VNf J UHf Pr ...... pl,l.,f, 
Mochon(c,ol: eonve",,,,,", I>Onc~ oato,not OI MENSlONS ( ..... 
Iwl) 8. 7.38>11 In. (213.<187<213 mmL WEJGHT. 13 Ito (61o.tt1 
"et. 15 Ib !l l<tIl ""'PIl'''', 
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1234 Standing-Wave Meter 
• SWR ,.nlle. 1.05 10 4, !lIlIseel. 

• 1.,!JOt ",ele, with IllIht-keyed lealH 

• pn.clllon en"n .. elorS 

• hlllhlJHn.itlve 

p,..." ", SWR ",ouu,"men" The 1234 Sli>ndit1g-W,., •• 
Mel.r incarpotales n'\IIny featu.es to simplify lIS primllTY 
uSC! In me.t5uring SWR with ~ slotllld line, sueh "" the 
GM 874·lBS 01' the 90().LB Precision $Io!ted line Acct>­
rale """'SLlI"e<TIenIS 01 low \<Ollag" SWR ~re possible with 
tne .. xpanoed \.05 SUlle on the <M!fSl ze met~r lace. 
Reaaing the .renll met ... sc.o le is ."t ually lmPD5.ible. 
lIS 100 c",.ect ON! is ,Qent,t,ed automahcal ly by a 5"",11 
liglll right., th<! end 01 the scale 

You MV<! lingert.p COOI.ol ov ... (I) Ii"" tooll1g ol llle 
l-kHumpl,lier, 10 PHmil matchini rucactly the IreqLlMC\l 
a l Ine mcxIu l."ng ~lIIaIO<. (2) I>IIndwi~ln. lor gp!imil­
ing signoH<)-n{IOSC! .,tio without affecting ..",plil,,,. gain, 
and (ll meter damp ing, I", the nglll balance between 
smoothing and sPft(l ot ''''POnSC!· lhese controls, P''''' 
the atne, ll'Iual ones. S"''')'QU MIeq""I<) mean. Ie sefe<:\ 
aPll,,,,,,,ia!1I measu ' ins cha,acle,is1ics for. WId" Ya' iety 
01 impot!Cln\ Ulsh 

Pfee:loe . Ilenu. tion m~u~r.m~t. In attenuation 
menurement •. the lZJ4 alilO elfer. man~ partIcular ad· 
vantages, Three precision .tlen ...... IOf'S nave a lotal range 
cl 70 dB In h 5-. and 10-(lB Mel'S. MeIer selIl ... and at· 
ten ...... tatl a re calibrated 10' lI$I! "',Ih ........ r ... lllw detee:· 
to(. Rud,nll' can be interpolaled w>tl, e.r;treme~ ,,,gil 
reseluhon "" 1M 1.&· aM 0. 4!k1B full~le meter 
ranill>S A specoal "memory"' dial beh",d ttle wrde-ranae 
!kISI slep "uenua\O( ~rrOO permits )'QU to lTIiI~e IiUbSt'· 
tll\''''' mwsllrWte!1ts rapJCIly. w·ttJoul slIbtraclion, arod 
therefore w,th litlle posSlbll,ty 01 ""or. 

_ ... GR ............... ,,,. ..... ""'" 1_ 
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SPECifICATIONS 

Froquoncr: I kH •. edjUS!abte '30 H. 9ANClWl ClTH 10 to 
100 liz. edlVSlabll .... Ih con>!an, Pl" 

" - .. h • ..... """" __ ....... "" ... 

M.te~ SCAlES SWR. I ttl 4. 3,2 10 10. I to 1.2. ~n<I I to 
).05, 0 10 10. I .6 .• net 0 .• 5 dB: boiomeler c,-".onl. 0 to )0 
mA ACCURACY, ~(0.01 dB • 2"'4 ot .uch"l! lot 1O-<t9 
lUI<!: ~0.02 d9 for 1.6-(!9 SC~ ... '0.001 dB I", 0.45-<19 
ocate sPHO: S-""" f.<l •• "" Ie" selo<:!e<l. 
GoJn: AnENUATOR Tlt<ft oeparole ;Illenual"", 20 dB In 
I!).dB steps w,lh '0.1 dB.' 10 dB Kcur~. 4S dB In 5-<18 
s!eps "lin -,-0.05 dB I 5 dB OUVfOCY !I." ..,.,~ R < 1.5 1' .... 
~pti ..... rn H"ed If> \allle)'" -- 0 I dB ClJ"",I." .. err",. 5 dB 
In 1-<111 .... "" w'l~ ·OCI dlildB .....,,""" _ < O.OJ-dB 
cum""io"" ~rnr GIII N CONT~Ol 6-(!B f>rI¥I w,ln ccatOO 
...-.:I I"", """I,.,,", 
aolr>me1er III .. C"'""t: 43 ...... 8 7 mA, .t, ... tabko 10'4. 
VOIt.c_ Irm,tecI for _,or prot«I"",. 
GuIW\S: CX;, ! 5 V ...... boI1 lod 1.5 klL AC, 100 mV "no 
(SWR lanse I to 41. lOCI mV ,ms (SWR I to 1.21. and I V rrnlr 
(SWR I 10 1 (5) ~ n -.roo imp .. en.""". l,m·taMn on 1<>Od. 
R:>6kn. 
P<rWft: 100 \Q 125", 200 10 250 V, 50 10 60 "r, 4 W ...... 
'" n 10 3S V d<. II 90 rnA I,om .,1 blrlt~ry luse l~·PJ 
Battery.net C~r) 
Mechanlc.l: Fill> lill ene. OI MCNSiO"S ("..nr<ll. &38>8 1", 
11.25 ,n, (21).222.~86 mm), WEiGIi! 9 Ib (~1 ql not, 
13 'b (61<ttl ot>'l'P'na. 



BBO-DCA Precision Directional Coupler 
The 88'~OCA if ~ Pf~'· '~ un"I.r«tl 5O-;:#lm 

COU~I"t w.th ~ .(e· '_'II! ''''rome f,om 3 CHI Ie 18 GHz 
.m<I !he t",'''Hl d"ect.',ty 01 .,~y h'gh .!f~n",·"'Y or b,l>'!Id­
ba<1(! (<>up ..... _,ablto. lis w,dII f'~y _raga 
"""" ... ·"!roe.\ted lor th' .... or "-' lout, MPa'iI!Ie 0(:. 
to ... ~ en ",'h II .. " ""leo ;001 n_ _ ~ 
ir' ~ ITIU$O.I'~ ,.,.,1 •. 

P'e<:~ tr;O<kiJIs <J! Q'1f! "",L to the .. ·.1 ISNj tns ~ ,,,,<1St 
~WR of ""~ broadDarod "HJpl,", ...... ~ ttte 88().OCA a ~"I ... 
""Ie asset Ir' ,-"U' ,dh!!.;I<.>rr>eItr Of ",,1 •• 0 _._I~ "~I 

u\·", '''40 ;)""IIIItIIo_I$lJI~MIO"'""""I'" 
;:n:I __ .. ··WR .,...~-., .. , .. ,~ ".t!~. _I .i a 

• "t t", )'OU" miL ... _ ~ 
r,OI Of' ",,~.e lSj'umef't.ohon 

S PECif ICATION S -."'" ,., 1._· .. """ 
IIML • to ,. c;>Ir 

J 

~.,-.I;I;::.--.--

+ 
+ 

---

-

1237 VHF/UHF Preamplifier 
· 150kH. tolGH. 

• lB-lo 3lklB~ln 

• ' :J..dB 1M~llOn 

Tt 1237 ,~I N' "'r..eI. t ....... MO _.IOft 
for .,.., __ • S .. oeT4i·IlU'P<. ,mpillie<. ~run,plll ... r. and 
IsOI;.TQf, '",m l~ll ~Hll"! CHI In m;>/ly appl."hons.;1 
wd, pr'OVldll lhe $eI'\$'l",'y )'OW P'>ft(! !or ~hCIIl od 
~'S ",ot" 10"":_ (~1/ID<.1 lhe ~ IOf hi­
re'll W;".1pI! II s ~..;",,'ry .-rut In • IItl ... CId)·' 
dtrectQt 1JS18m • ..sed ..... tll. btidv As. com_, 
• _1~(tnI! rrc-aSU'emII" ~~" I". 1237 .ISo re­
"taus a 1Oe.II-GlCilialor r'~p 01' it¢!;,iOt I"'" m'ghl gllle<· 
wis~ t>.o ~~Ided In .~al' IMe 'eec.vol local·()SClllolor 
5'anal "uw the me.l$u,emtrJl , ... ,,,,mef'l. br.dll"'. Of do 
• "'~ ....."., I4!'.I 1M '_!iii' 'II"""",,(&,! of tile ! 231 e<oo •• 
...... ~!l1I"n.ictes wdllIoI.t!,,.., A J() '~Hl ""'ttl 1"1", 
.~ (!"\is 111"0."'1111'"'' .. I"~,..., blQP.$ no ~ at I"'" 'tt,· 
'lclel"1CY. noiI.fo rhlll "'il'>l nItlfo .... ,'" pass If"u·t>llQh. "'''eo" 
inlo a r"'~' ... nll i·1 amphf'N tLiN'd '0 30 MH. ,,"eh" the 
GR 1236 .... >d feduc:O lis 5,,"'iU"11 

The .IIP'II ""!OChon .,.t~'" IMt ~k'¥~. '11(>dulaled 
Stgtlll. 8tw.iope ""teetor. lind timed aud>o 1ImJ'1,1"" .. 
USUIIlFy not IU _i"" as • tw-!e.odyne Jct<elor How 
ewer, .... ,111 lhe br-.! .... ' ol_or 1_1231'5 _ 
__ cT IIIe ~ dPteclOf, the _t'"li of this 
me1hOd ,""oKhes mal 01 a tu!I~nxlvne drt...-Ior _ 
51""" lhe I><'r>el.ts 01 wid\' biln<1 <;I!IOI"sl;on .. ,thout need 
for a 1O<:d1 DSC,italo.-. 

llle 1237 VHF/UHr PfNmpl,/'e.- COtlSlsIs ~I a Int-e<!' 
st. 1IOI;d·sl~te e"'l",f'e<" •• 30 MHI SloP-bend loll" . ....t 
an II< __ SUPPly. It ""II _ate from • g.y e>.lem.l 
battery IOf I'lld IAe Of 10.- iItoIaMn lrom The powet 'One. 
_ .. "" ~ ..... _ ... ". _ ..... ', r .. ' 

S P'£Clf lCAnol'l S 
"_n<>.l.';,M"", II 
...... , 10 .. , ''''''-
<"'''I<''~rv,~, ""~."'''''' "]H"'OO .. ~,. ,~ .... 

"' ..... or: ........... ~ ... 
," '.' 

-~- -_., .. 
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Frequency Synthesizers 

dcto SOOMHz 

r~uency ,,..,ll>e$ilet1l Q)I!'Ib ..... the fe;>!lIrft 01. I,&­
QUerCy st..-dard with those 01 I tUMble (lSd1kB!".. 10 prO­

.. do!. lI'II"r ..,.;urale. )'Ill t""IIN. output. In Idd,!,on. 
most synlheWen ptOWide d",tal fteql.O!llq' Wi!!'Ction lot 
prec;sa ..se!!ablioty WId a __ y ~ outllUt Use 
Ihem ,,,.. t~1! most reh~blt Ind rellfl,1table metS~n!,.. 

Gene ... 1 lI,dlo synlheilzere also I)lfer Itdd.on design 
.., )<Ill need I)Ufd\ase only the capability yo.I reQuire. 
They alSO 1n(:lude prQIrision 10 be eoctllfTllllIy loCked 10. ".. 
driWln by ... Pt~1 'rfQ\llllCY standard lor unlimlled 
~ and r~ilr lrem _ un.t II) the ""'I All 
can be _etr pn:crammed lor systems use and most 
I)lfer • _rclHweep mode, _ 8VefO ptO'o'dei )'CU with 
.. b\lilt·'n -"!OITIItlc:~. 

Tho! GR ",Ieet,on at synthes'zet1l ~ lhe frequency 
.ange /rom de: to) 500 "'HZ .... 111 .l!SI)IuUon$ .. I,ne as 
0.0001 Hz 0-• ....,.,. .. ,neblsic'~ .nd.,..... 386 
"''''100''1 pi .. models spec.1y tailored (0) 'fOUl spec,l>!: 
/lIIQUOtllI".,UI. 11)'011 ckIn'tsee auc:tl)' """'1)'011 need on 
the foUowin8 pag .... asIc. 

( 

• 
• 

Oscillators 

500 kHz to 2 GHz 
General RIo< Iio ,If~ a Hri. 01 -. lowoQO$t <;:Om­

pad OSC;II41"... tllM ~do! cont,nuous CO">'ef'" I.om 
500 kHz to 2 GHz. wit" linlie-d",1 OOf't,oI ..." DUtpo..ots 
In the "..de( 01 """""t ~und,1d ftlill' .... It~. B1'ppro-

~ 0 HIGH-FlI.EQUEHCY SIGJU.l.. SOURCES 

App1ical>Qm lor I,eq......ey S)'ftlhesilet1l in&:.1<.de _ 
""'mot!!r assocla!ed Willi SiP) pntrJIlIQ Ind I,eauency 
stlndol,ds. Synl"-I,..-1; a'" also uniQuely q\l6lilied fOt 
1 ~lIic!r of OIher USM: 
• For ..-..._ts on sha,ply tuned d ..... ces. Thor 11.1-

bil~y and ,l!SI)Iution prcM(Ied by 1 syntlles.zer may be 
tIbIoIutely necena<y_ A CfY'ital f,(t .. w,lh • Q 0110.000. 
I".. _pie. r.as MII-1X>W8f points only 50 PIlI" 84)­
lrom the , __ t hequmc:y. 

• For Pfecise frequeney lIet .. mi .... I'on of nucleA, mas· 
MIle: ,ts<ln<Ince and Mec.t,on p/lfamaBne!iC ,e5aNflC<!I 
01 10' heteroll)'ftlt Irequenc:r "'-SUlemen\S. where you 
nHd ~ o;oI1\.nUOU$ly and w~1IQo..( anr :o:I-CCIUf\t 
unceruo,my 

• FOI lne study' 01 Ioclo 'IOP. calli",. , .... p. Ind Ioo!l 
statiM., of active IIIodpass filt .. 1 found In frequency 
mul1'plillfS and pIIo!e-1oo;l<ed t~~metry!oops. 
For the COflt,gj 01 com ..... nIQlUo,,, \,aMmillet$ and 
!ecei~ or 101 ttli ..-su,ements 01 dlilt ~ 1 
l..ed-freQUenCy Slafldarlllnd an unknown frequency_ 
A lilt ural CQnIIlanion to the s!",lhHoler is a P'QIVa .... 

mabie Ilttnwtor R.ler to the GR 1452. 100ICCIlIacy In 
'-:I ""'trot. 0'0'« eo liB. In 1-dB It_ . 

•• 

• 

• 

",,,,Ie ~ of """"" .ullOly. you CIIn ucu'e I.om Ih_ 
oscll~Iors (1) ma"mllm !lOWer. (2) """.mum I,equenc:y 
,taboo.lr ""ttl min • ......, ,-..al 1m _ .m. (3) pulse 
Ind squve __ Idled outpuI. (41 .1I·C' .. tus.' ..... 
~Ied outllUl 101 ,.. ... .. .,pIicM._ Use them .. 
IoQI QlCiUalcn In \'OIIf neterO<l)ne delec,,,.. systems. 



• 

.. -
'" 0 .... ... - -• 

• 0 
,0 gO • , 

Standard-Signal Generators 

5 kHz to 500 MHz 

~ $tal\dar~1Ianalllel\flfalor ~. &GUIce of ~11~rrn>linB' 
current ""ere oIaccuralely kOOW!l dlaraclerl$Ucs The 
ClImer. or center. I,eq.......,,1S Ind;c.;.l~ b)' /I dial HtM&. 
!he OUIPUI YOltase by II meier read",. lind ~i;lled al 
' ....... Iot sel~ _ thfI rnrou"".,., by /I meier ~inI 
aeI by 8\lPI'QpI'iale ecw>IrDi ~no&>.. Common types 01 
modulahon si&nalS "'. -.me-_. SQU;lf~. _ 

pU/w; ,he OUIPUI "81111 mI'f be erther frecluency- or 
.mpillude-mo:I ..... 'ed by t_ soanals. ~ the I •• 
Q~-mDdu~loon .""Iem prvd"';E1I II ~denobIe eo. 
CU'$ion in Ire<l~ II ...... I.~ly 1ow,C)'c:ial fll!e, 
tne irtsIrumenl os known as ,'II ~ffeaueney len­
~f.tOf or>d ~ p"'nicula,ly "'!IIllul lor alllomatic ddte 0'­
pl;ly. SWldard-s'iNl eene'lIlor. are used IOf 16Ma 
TiKI,a rocei.crs," I<lULap itanlillrtlS ewer ttle ran~ tram 
lractoonal "';CfOYOII$ to iIt>oul • ¥OIl ... nil gIlnerally .. 
~ SOIJrQIS ;n .......... ..,.", Q! pi!'. band",odth, .. 

'-~ .. _ .... ., .. 

• ·'. .... 1 

l_ ... _ ..... '_~''1' 

""-Io-ooise .atio, S!andinl_ ratio, ...a Clthw drcuil 
pr(llWliK_ 

For use as II ,l.InO.rd-l,,,,,,,t p:neralor. rhe O$C.IHator 
m<41 be ~Iable ...... fHlOtIIIbIy COI\lUnl OUIpU\ over any 
""" ""'l~y r.n~. IIBolit iood "'-'elIm. 1100 ~1'fI t>D 
appreciable hum CIt noisfI modulation. Carellli O'Ier .. 1I 
Shieldinlol &oe a_'alC<' iI essenlial In order 10 mini· 
mtle 'Ir.>y loelds. 

TN! 1tI.8I G«Ieral R.-.IiO 'mpI,tude--mDdutaled 51 .... 
dMd-S'KJ"Io1I __ en .......... I-QurP05ll .... >c»IU[I, .... 
.~ inW_ts _"Ilhe ..... ee I.OM 5 ~Hl 10 500 
\\Hz. Ampl'lude "-'L.l11at1 OS Pl'avided I.am., ,nl~''''', 
, •• ",-I""l-'CY. ",. _ ........ 100' 00' lrom.., .. 'e!'fllli 
• ... :ho-l.eQU8tlCy .... 'e •. In Mkj,\,on 10 II <::IlOice 01 f ... 
quency ratlj!t!S. "" GR lIM'alOf1; otfeo- a wode .. 11I:1,on 
of performanc. fealures: hilh OOJ1put. elIcelll>ntllh"tid,n& 
lor accurata Iaw-I~I OU1PUl. I~"nl!. modulation _. 
sail Ii tV. and unusually Rood slabllily. Each instrumenl 
cffO!fS is well Wla-nced combln.aHan cf features lhal allew 
tr.. ...... to ma~e 1M! ..,d IICtUr~!e meM\Ife<roents !MIl' , 
WIdft 'M\ii'OI 01 181 CO'Id,~ons. 

- ',-j-- • - 1" --••• , 

• -.. . 

HIGH-FREOUENCV SIGNAL SOURCES I 



1061 Frequency Synthesizer 
• to 1&0 MHz 
o .pvflou. IQ.dB clown 
o ph ... nolN B3.d8 down 
o 100-,,* Iwllclling ._d 
• + 2O-d8m , ••• '-<1 output 
• ,0<1, choice 01 , .. .,lIlllon-tO ttl. ' 0 0.1 Hz 

• """""_P 
• ptogrammable "~"""" .nc! .... plll,.. 
• hMillotlC,-.n<! Implltude-moduJ.t!on c.pabllity 

Elceptlon.llptC"" p''''I, The 1061 p,cwides a $ig",,1 
outllut ""th e . eellt,OtIaI s;>e:tral purity lOt ..... y synllw!. 
I.let aplllic.>I."", "",,"/IIotmoniU." down mora INn 
80 dB belc'N the ,.&nat, 1'I.!Irn>an,,:s .... down more tl\;ln 
27 d8 _ p/'IM~ '"",," is de .... al '.,..1 63 <lfIllypb1lt 
6'51070 dBI' [~~.,1Iy ''''pott.ml is I'" w;dI 0UIpU1 ran«e 
01 0 dBrr to ,2¢ <IS,." {224 mV to 224 VI !r.10 50 Il 
tile level CIOn be ',el by .., '"10''''''' de $i ...... or. w.m tile 
iocal.contrc· OIlt.· .". bV II: ~ conlrol 

S.~n:h·.w.ep .1.ndl'" One 01 the m<><. ,,"tlul , .... 
tures 01 1M 10&1 I IK f)uolt In IlUtcIHW<!<!P Cilpabjlity 
A..,. deCit<te. up 10 I MHl. an bII """i"<:a''Y o:onVllrtOld 
''''0' -"~""""u'l, "'JI"'I~','~ "(.~"",,. 10 ",'~nd tile 
tflG/lik' !Wa "H .,-J .... beycJ>d "~I "~~C t resoitJ!;Qn 
II Sy~I'IeS"O!r ",l1li • ",,",,/l1li .esoru~,;:n III 100 Hz .c' 
Ioatl'r' h;os I-H' .QOIu!oon ". ltoe _o:IH,._ Oill!. 

The d~ to be .eptaO!d '~WKteo by an e.oto'",,,1 
oonuol inoul or. ;" modt-II ,.,!~ the roc.I1:ontroi DPlioo. 
bV ~""! IlUShbUltC>nl, ThiS capability ll'a.-,des Ih" sy'" 
!hoI'l~f ,.."" lhe _ven;e<>ee 01 11 s'ana! 8~""""0' 101 
• .-.ce Of ~ !Iud." and .'100 maI<~ _bIe 
~"<IeI>!f~ut<oc:1 -"~IS t.go .... I .... _,d!. 
t...-oeo "'-I ~ be .t.,,,,~~,y caroUaileG by. do: s,~ or 
lol'N1oc!~ -..for"" o..oat on fa," uP to 20 kHz ~ 
beotWd~., ~', ... , "orl''''' hn.,-,plicaT!-. 

Bu,n-in ,e""". p' .... mm~I>i!"1 the 1061, '10(00<1 
'l'1:..>Ie PlOlV'" :.ili.l,ly Is . tand;>.d len tI\a: 100 oS 

SYNTHESIZERS 

Ptr $!~. set by standatd 8-4-2·1 BCD "pial! The 
bItsoc ~15 '- roo "onl'PiI~ <;ooUOI5. lor sj'$'em 
Konomy and a 11611' 8f'P'N.ance;mel to ,od.." IIIe I>DI-­
,'bM~ ol acO<Ie<ltal conlrol miMdj<l!'Imenll. " local· 
CI'''UC)! panel Is ava, 'able as a SU"".'d OP!ion, 

HICIIIJ' fte. iblo dftl", ""';de ~ 01 OptICnl com­
b,,,es IIIe ~!01S o! c· .H,,,, de$ogtl ",.tn Ihe ~ 01 
of'! tne-~rl .... 'IS Sl~ndatd resolutoO<1 is 10 ~Hz (5 dig. 
lIS! Dul IS apao-dablol to 0,1 Hz UO "aoltl '" ' -digit ,nc._n._ 

The SjTlthes<ztr a~ of'!MO YOU. dIoice 01. mod...-ale­
P.tcllioo inle",.1 osc,lIator. 11 ~igh,p.ec:;sion OSCill~tor. 
or no 1"le,,,,,1 oscll~IOf al 811 (IOf apphCIIliDt11 ...tIe., an 
Plern,' "eQuel'lCy .rar.dard Is ".ail.ble 10 d,i.e llIe SY"-
1""'IO!r). In Dp!>liCllt ;OfIS _.e two or mote "",lles"",. 
.'" In be 1JSed. onlV _ ooed be d.'o<etI by I~ ttt~""'! 
""",U .. d lOt .. 11"''''' ovl, "b.) beCJuse I~ OUIPuI hom 

yr'lh"":z,,, c... be used 10 drive !hI!...... Th,s IS 
both ., iIW,,"hl' i" eq";W'''I " ~rp fOlCI'Iy ..-.d a 
m ,'" )l ¥ ,,,nl rftQUOIr'ICy ;otoe'l!I'l<:e, 

$P[CIFICATIONS 

'1 ..... r' ........ .,.' .00 k>l.!o I !i'},~ "'II. ,oM <Ie to lQ Miltl 
10,Hl, .,~"" ""f~ 100 >II _'-"""~"ffi .. "'M,'" ~;_ 

, I~.· ,,,''''' be"", 0 Hi. ot_ .... r~ 0001 Hz 
.-.-p ..,'t.~ "'Y lOCAL CONTRO.. (()p'''' II Soe1 by 

.' !»"e' ... " ....... e"em. • __ ......... 
,....,.-. .. t,.,oJ<'I'td 111' ..... ~ _. ~["'OTE 

:""'TROl, Set by 842·! ~",~" ......... , Iqrc "'" II 0 10 
5 V .. l m.o., ",,1"·0 '.'!r V .. 0 m'" """" ........... ro-
100., po..!O-p .""PI ",m ~v ,MOM ___ 14r 

'" 4(;1, ...... re 11 ' •• 5"" 'Of lit.,. t>..., .. 10 kill. 
S..,.h,S .. _ ."" r""lUot...., loI""ulotlDn nut ",,11_ 
... ", *'-"'""""1 ", ... ",-",. ""1' .... 4r ... ~ 4(, .,',lEP W'V!H 
. ,- '" 11 "'r ... "-", __ . ..tII : ,..,HI <!<'QI ," -. ,,.-, be 
.~ by. CSII"-'tQIN'III .. ,'~ ...... c/ I 10 . 10 X 
_ 'SIe!> 01 U. ...... -.. rel!lkOI'I. ';11\ • _..., 01 

'tOO cI _ *" tOC~l COI<HIOl {""'~,.... Oc t ttl be 
".,"''''''d Is'- by ~ poWIIIo.Tf"" ..... "_ s\arIaI; 
r'~r Is 1<1 by - 1 to '-10" '",,'0,'" P'''' c __ .. ', 
n .. , Of ~ e"<lomlH........ R£MOTE CONTROl, Ott'l lei be 

O.,.,OIA, .... "'" .". ,,",,'''''-011 



.ep/lCed ~ choseft by 10&'< <'l"'3l: '_1 ~ "" by fO.5V/ 
,,." I 0 5 to . 5.0 VI Oc ..... ' ,,, III """I,,,,, .. ,,y '" . 0 2 .~p 
m.n SWUP IHoIl RATE- De. to 20 itftr, 1 dS 1)(V1~, 

liON "...1*, ....... __ ... I!~. HAII'oI1)N'~ D1STQIITION 
-<3'\ 1Ot.1I ........ 1Dn$ * '~,n ,..,. 01 ___ !ell SlA 
SHITY 'ZJ10' ~'"". 'IJIo- ,"'9I>'m;" 'llIO" """in 
.udl'l.rWDE VOOl.ILJonON De. '" I ~1oI,.' ~ moduIM ...... de 
I<> S klol, OIl ........ __ , III<- to 10 ~"'.ol I~ .. ....... 
,~ .,,'" 5 "'"*' Cont.oI~ .. __ 1rOI s..,... 
0.., ,I bo .:no . ...., by "",~.naIty """"" ... "".'" 'at. *., '" ~ 10 flit _. ~_ 04 rl 

$/pOI 0\11"",: 214 mV I<> 2,2' V ..... 10 10 _20 dS", ",10 
50 n' h",' SO U ,""",ce. _1aIl1e II .... (;1187'· CO""",:!'" 
(OpI'Of\III, on I,on! pone~, LOCAl CONTROL (opt_l- Set 
by .,.".,1 cont'A' ""0 'I 5-<1S .'''''''''''1 ... by '~I"'n.' ,.''',,'~ 
""""ro! "S"". R£M01E COtH/lOl. .. Set by . " .'~Gl de ., .... , 
01 2 J """"" ,m ..... ,pul " ' •• ,,,to 100 kll 'Wliod 10_ 
B~C IXI',.""IOf_ Pfqj,ammlr'lll W,," ~ 100..s, 10 ",,,f(lIo,,,1 
,, 1,,··ld9 

~ .... , 
_ 'u" ~, .. I -'. .--_ ....... 
~­...... --.-' ---.. '-_ ...... • • • 

i +-

<40",'" ..... ~ .. ,. "'"'' 
., •• , 09 'W'I. ....... 

........... 1'''01 

-----.-...... ·_. h" ~_ . 

-. ~ ... ,--• 
~ • K-t r L T 

~-· ~ 
I- , 
.~ --,.,.. . t--"'--":"_---

! , 
t- . 
· • - - - - - --~ ..... ---

....mr..., Qutputo.: UI<r _ OUlPJl '" Oc to 10 MIiIIII I~ ",V 
'Ie,,. *"'.' ~.2~B 1\01 ...... " ·38 dB d' ..... , ......... 

~" stC CO/"OIlKlor 10/01101, II 500 mV"201Io 1010 
50 0, "" .,' toot..- to "';..-....,. .... _.-s_, 1 Mitt 
... 2 5 V pi< Pt· .r.t~ 1 1<11. "2 "'1iI_t 165 mV." 2OlIo.,to 50 O. 
..... , -.n •• t_BtC~ 
""_ ., ....... ,10<0 lOll"",,1II1 o...t.-.t un """..... mo<I"'_ 
, 3 ,.:I 'f< j, 10 ]00 Wl. -I ,.:I al I·MloIl MOod .... ""'" tr. 
_'"1. 1>1' "'em.,1 ~ aI I VI,Id., dc. tlal ,., 'h'~ 2 116 I<> 
300 kilL , '107.5 kll , applied 10 ...... BNC can, ,to' 

4c .... oqo 01 r-..... F .... ~ [qual 10 m .. '" <I,; .. ......-ce, 
Dr, .. ....-o tan toot !tit""''' _"ra, ... ot ." ....... dt~, 
Inlono.i OoOllo1ot .>PI"",," I "OO£II~ T( STABIUTY, IO-Mfll 
C'yotalOk' """' Adius:". ... nI ' ...... ;,. !!Xu:r by .......... tltm-
""" Of ,. 5XI0- by >f>. to '-9 Y e.' ....... 11< ...... SIobilil) 
'. 2XIO-'r'C ''''''' >20 w ~50·C. 2lt10-1..... IilCIoi STA­
B'lITY, 10·VIiI c~.aI_;_ In 1I'OIIOf1 ..... 1-C0lll'Ol ave<\. ""fIlS!"'"'" ' ....... ,. .llo-'.,. ",.".,,111;_ ... ,. 5llO---
by .f>. to ,g·v e,' ,,","1 Oc ........ &Yb-1"y. < 2Xlo--,'C 
I,,,,,, 0 10 'SO·C. O<.ft ·llt\O·' ..... ~ 11IO---/daj' aheo- I 
""",m d cont ......... _ ........ <_ Ula-- .. ,II> ~ 10'l0 " .... 
"";~ v ........... esl.tt>"ileo .. ,INn 2 n oltc!1 _, ;"'''01JlI-
1""'· Canneelol po-oyodtG on , .... lot b.11tOft 10 ~ 0Ki~ 
"',..du"fIII_ .0'.""111_ 
L<I ..... , Dr .... l'equ •• "" on _It .. ,1"""1 ",10' ..... _11111-
tOri, 5 ... 10 MHl, 130 mV "" 2 5 V fI,,. l"tQ 500 n 8P1> io:! '0 
..... B'IC <Cln"e<l", 

(0"'''''' ...... " ITMP£RAfVlI£ 0 to '!IO'C Olll'ot ,"I­
S"ppll.d: ""'- c ... d. c_,~ ~t<~ .ord "it" CR67' CIII"oI"«' 
t .... SOpin pIujt 10 """e ",,'h 'Nt connerlOt 
Aw.llobir. GRtt7 • .:I...,I()H. 1452 Pf-oCr.........r:. Alter>.JaIO<'. 
-. go 10 I lO, 104 10 127, 1110 10 220, ICH to 236, .... 
2tl1 10 2!iJ V, oC8 10 66 Itt (.5 to 48 loll -.,,,tn IteM"'" ,,,,",, t dec._ 5'- Jm 10 .40 t(r ",,'n __ ._ "'.,,1 111<_ 
5'\1, lO W"""" C .... ·, •• :!"'" __ I ... I~ to I R·V. 20)."",. 
do:" S<IOItC& 10 .....u .. ,..,. ,14111'1) .... __ .... _ 

n'''''''I11_ 
_nleal: IIenct\ Of ,ock _It OI"'EHSIONS 1...........rI 
!Ien..'_ 197~.!b2488;" ~. 176.t>32 mm" ,.:t<_ 19 • 
5,22>.2288., 1483.0111. S69 nwn). WEfCloIr,8entfI.!iS1l 
(27 I<aJ net, 6'J It> (321<a1 .,,,~ <K_. 50 II 1211<&1 1"011. 
61 lbo 12B I<aI s/l'PP'III 

'00' ,,_. '_ ... OO!I ,~. '" 1110 .. ~, 
~ '.n "'''~ • ..."."' __ l<XI", _," _ .. ' 

-<-".-~."'~"''''''''' """""-, ~,-_. __ .. -
"'" ''''-' """"'" -, 0I'2J0 _"' ___ '_ ......"' ........ , ... '_0._ ----"# .. I ...... ;'."_" " .... , -.:~I _. lOO-... " .... __ U· ... _~1 
ONe , ............ __ 1111-«'_1 
.....l .. ' __ .. " .. O'~'_1 
..... ··, ... •• .. • .... _ClD,(oOl ... _ 
""" lop", .... ' I'. _. 
---."'''.''.' , ....., .. ,G ... • ___ • 

----. --- ,". ~ .. -... _, .. _ ............ 
~,..,..". 

~-. h ....... 

. ...,.,.",,, .. ,- ...... - ... '" ...... -.. ", ...... ",j ~_ ... ,_ ~c 

U' ... _ """"'" , "'.<43 

1062 Frequency Synthesizer 
o 10 500 Mlol. 

o 1PU.1ou. to-dO down 

• """ .. nolM _R d ...... 

• lCJO.f" •• ,teIIlng.~ 

• 13 dSm _ ........ ,p"1 

• lo.~H. 10 0. ' ·H •• _,,110" 

• ... ,cI, .• _p 

o prOV,.""""IoI.',eq"ency Ind Implll".,. 

• t' .q,,"nCY _lId ph ..... modul.Uon copiloilil, 

Th,. S1ntheSlol:~' ;5 ~Imll .. , to Ihe 1061 e<eePl liS per. 
(ot"",nee extends 10 500 MHIT O.Uu'ed mh"mati<ln I. 
8V~;I"blft on 'oquesl 

SVNTHESIZERS ;.;:3 



, , ' . , ' , ' . . 
• • • • • • • 

1165 and 1168 Frequency Synthesizers 
• to 1&0 MH. 

• '·V rm. I)<Itput 

• ' ·kH. IO I·H. ~.ol .. tron 

• pnI9r,mmllbl,lr.qu.ncy end .mplilud. 

... ,,\de .~.... These synthesiz"rs oll~r II vllri..ty 01 
capab ,ht"'" to 'U'I ""dely diffenng applicatlOl'l$ for ex· 
ample, II &<I'gi\ resolulion ;s adequate lor yoot l/ii!, the 
Da'ic 1165 w,m 1·~Ht resolution 1$' natural choice 
for higher '(>SIIlution., lne 1165 is offered with 7 digits 
t l00.HZ resolutiCWI) and t~ 1168 is a."'lable w<th 8 or 
9 digits (lO-Hz or I·Hz ,esolutlOl'l). 

Romet. cont.ol_. bullI·ln ad.antaa;e Ordlf\/ldty. us­
II~ read in·I,,,,, Polnt!1 conl.ois prQ\'id~ direct decimal 
l(!tling 01 the outPOl frequenq. Hawever. Irequency 
s.e:eeti"" ean alS<> be I.a-nslcrred by " ~ingl" control to 
e. terMI BCO signa ls lor rap,d remole programmillll (200 

SP£CIFIC41 IOfolS 

I GR 1165. 6 0<7 dlJlts 

oS 10 5 ms 1<)( lhe ~slc mod"IS, dependl"ll en lhe step), 
The 1165 and 1168 provide an OUlpUl level contimX)USly 
!!djuslable trom 100 mV to I V. ThlnlsoC8f1 b<!remotely 
programmed ave, the full fan&e. 

Iluic o<onomy The ~sic slaV$ ..... rsions a re 8n eco­
nomical chOice lor 3Wlicali-on. where II precision 5-MHl 
or IO-MHZ source Is 8V/1ilable. Thes.e ..... rslons contain 
no \r'ltemill OSCillator and muSI be driven by 3n exlerMI 
SOUrce suc~ n & St3l1dard-treqUMq oscillator, tM 10-
MHl rel"'l'fICe output of a vers;OI'I with an oscillator. or 
Ihe H)·MHz reference out~t 01 B drivctl sl ...... ~rsiOf1 
My n~mbf:r 01 these synthesizers <:<In be <:<Iscaded and 
thUS offer the cap.Jbility 01 mu lriple. coherent, Irl!<luen­
cies lor an ~nt"e sYSlem <If a"DY cI sysrems 

Whete indepe<1dent QPMSlign !s desired. a maSler 
~erslon is &V/lilabJe 101" bc!h I~ 1165 .nd 1168. The 
m.Jster ... ,,,.kIn lneludes a Siable internal co;cillotor tll<!l 
Ciln be operaled I~ndently. I<x::~ed 10 an exlen-.al 
stando1rd. or repl""ed by one. 

,.-~ •. '0 ...... ,5't-_ MH. 1"""_" , ... _ ..... 1, '0 ,H • .. , ... _ "H, lopI'"'''' to ,"_ 

...... '''''-

, 'Hz " ..... "",10IIII ,. ,<I0-I<l..... MHd. 'OoHz ....... .",.,.,., I. , ... , """" 
I-QC.01. """,,,,,,--, .. , '''' ,".,,_ --... .. _ .... "-_ ... ' , .. _ ................. , ~."", ~""._ tor ~ ..... _, ","""" ",,'oT< CO«'*OI., "Col .,. '."" ...... ' • __ ~f'\O', "", .. 'cr" .s v., 0"". "", .... ," ""' _u ~ II 
'"", ... .,...om"', .... ,,"""- <..., .......... '" '00 'H" <' "' • .., ....... "._ I""" _ .• _,,, ..... """ ...... ,,, • 
. .., ... " .. ... "" '"'H •. ' ... <"" ...... _C'OOH.I 

,00 .... , y """ , ... .., n ...... »n -""" '00 ..... , . , .... _ ,"'. "" n ~"'" oc.n """""', 
GRI"" _<00<1 .. _" ... ' ................. ' ~"',.. ,~ ....... "',,, ..... on.""' .. _ ...... , 
UlCAI- COH'ROl .......... _ «WI"'" Of .. '''''''''' ,_ .. <MI'OI __ ."'OT[ CO~l_' $II .. _""" ok 
... '" "' • • __ ........... ' _ "'to tOO ........ ,_" ..... ~C __ ... ""' ....... , .. , .... , 10 ...... """. 
, OIl ,,_,ott ""'""C ..,._ 0«"'_ ~, d ... o",". ~ ........ _ ........ ,," ....... , 

,0"', ru,,,,,, L£Vn ( .... ..on<)< ......, .... " ,." ........ 
'!l000. ...... 

"oRMOH'''' "0","' "'",..,.., ""'" 
;;'Ie"'~ "",~-><A • .. O-~ ~ 
NOl.( MOCU\.AlIl)/< _. ' ..... (_ <_I 

,~Vol ""_. + ... v.,.., "'"- .11"" ,00"'"­
••• '_ 01 _,;~,,",'. 

''''''''' ,00"" ".~"" 
~::i:~ I .".l ••. -",~,=.,,,..,.., 

<_"'oft < . Jail' 
< -00)"" (- >II oft ,,,,,,,,, 1< -•• oil 1-...... ~" 
< _ ..... < _ Sl~."'''~ w,'" ,-.. __ "_, 

.. , ,><I, UN, 101' "'" 
<~Od"'" 'OO'loc...--o .... •. 'H". , ..... 

,. MH, .'><I>.>-:oO .. v "' .... " "" u., .. ~ •• ,;.,. _ "' .. , ...... , .... " ..... ,_ ON<: _ ..... 
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• 

i~ , 

------_ .... _.,.-.. --,-------. 

-- --- L 
"" ... M ........ Ilon: 0...,."., c.> lit pro_, .. mG<Iuk~od 3,0Id 
I""" III: I<> 3OO"ttl -1 rod '" I ~"" ",od • .-..Io .... '_""Y, 
br •• , .. "" ........ d I ... ,' tIKI ~I die, I,,. ... ,II' .. ~ 2.m II> lDO).HI 
"to 7.~ kIl. apgIIed to __ INC ~\I:II'. r_......,. "' ............. , IV .. ...- _ ... __ 
D£v .... ~pk-pI<. S'T., n_,",dIh __ E..t ...... , 0-1< 
I~ Uiz ""~.I a12.SV t. ~ to ~!INC _101 01 
'0'" ,~..". prW", e' I~II __ on .. , .... , 1101 -, dB 
HAR"'O"'C o.SrolHIOI< <,' lor 1m <I kHz. <)" lor mad 
uI41"'" I'CIQ<Jefloin 15 kHl. ,..", _ .. ""~ rarce lOt '" 
lorllHH,. HUMANONOIS£ 6Od8bolawm"""';~I"'" .'""1' _p-mu hpl~ ..,tI;n, 
"" .... cy 01 no ... Ff'OII--.y. EQu" Ia INt c/ driWl ..,....;. 
0., .. SOUto. ca'I be ",otNl _,,. .... Im.>sIrf -.-l. ._ 
Ie'" ,I loelo. ,,,,Ito ..-...al_"la!", ........ t .... "._ dr,,.. 
_ .... _ -. let ~""<l IO· ... 1il pt« ....... osc: 
I>tQI' In "'ow''''''"' ,.",.I'ot.,..,." """"'"""" ' .... 'lXto-
br ............ If....,. S\Iob. lY • • : 21no-l'C ' '''''' 0- ta ·~·C 
....... __ <""t . ........,. Dr~t, -llt1o-: .. k. - IXlo-l 
day otter I """'tI'I _t.n.- oper....... to'\. I ... · ... ·' .. 
"","1001' ' ........ "' ?~]O-" <~, fftIOI:ohle$ to ... ,m .. 
- tX\Od ,..., I'Iours lIIl., _, ;"' ..... Pllon. Cavw<:t,M or'" 
._ "" r .... lot ba1,oty lO """nloin "",,011<1101 dul ..... ""_ 
.nw",p'"" 
[.' ... nl l Lock 1"",1 .. _.W:>ns) Inl","01 0$C11l/l1or un be 
'-.;kod to e;..1o<,,", "ilnoll .. I'"" • ~XIO • oj S MIi> .. "I .... 
, ....... ",. ~ 10 100 !<Hl. LOO mV , .... m,n "'10 I ktI \0 

3 V "- "'" 50 II, It , .... B~ ~"" AI1et _ ,"Itt­
'l1l'i00I'I 10 _"n.I ... 30 ml"",.., _;,od lor _tor 10 
5\01);1; .. ""II'I;n lOtI! ,,,,.._ p-, Iamp .. ams 01 ~ I.du", 
£<1..,..1 tIrift I~ t .. _ ~>OnSI 5 CIt 10 MHl at 
I.K mV M;n 3 V n">n d'I~ 50 0 II ... ONe """"""tor 
[IwI .... _ nMPER"TUR[ 0 to • !iO'C _;01 ...... -40 10 
'75'C.~ HUMIOITl' 95" RH ...., +4O"C BENCH 

tl"NDlIIolC. 4 ... , 0/ 4S' 1M'" 81(),\,-\I1), 
5upoplled; Pow« CO,d. """, .. I p,>lch corel .... Ih CR8H """"""­
to<1. 50 p:n pi"' 10 m.le ".1" ,_ tOm«lOf'S. 
__ 100 10 IH (It 200 10 2';0 V. 50 to 60 1"11, 105 ID 125 
or 21010250 v. r.o to 400 Hl 50 w ....... Conneo:I'on pro 
• 'ed I .. I!> 10 18 V. 2IXJ."",", """"" 10 maonuon oed ""or .. ..,...,. "' ... .....-... 
IIAK/I_~ _ .. , .... ___ 1165. O1"'ENWNS I ... 
.. ;, Bon<". 19 1~~ \!Io-ZO.N In. 1502.131>'»>.....- ' •• 
t' '35.\8.38 oft. 'oI8lo_ """1_ wDGt-n, _', "3 
_ ,20 ~ .... , ~'D '1~ "') ""'Pf"no: .... _ 16 III 111 "Il .... , 

45 10 121 I<t!) .... I>P"C- I )(,8. D""[NSlONS 1",.I>"n 8encto. 
1975>5.15, 2288 '" ,501<131.581 mml, ''''. 19.3.!JI 
2038 m. ("83>9!1.M7 O'MI) WEJGHT 1Ienct!. 48 Ib 122 ",l 
""1,59 It! 127 kll oI11P11'III; ,.d, 41 Ib U9 1<81 lO1. 52 Ib 
'24 kll ohlppitl& 

• = .= 

"",'''0 "6M'" " ..... ,,' ,,_ .. 
"6M' ... "6M'" " ..... ," 
" .... '0 

1065 Sweeping Frequency Synthesizer 
• ' 0 110 MH& 

• OWHo hequenclH 

.1, V .... loutput 

• l -H, .. oo(utlon 

• i"OC'-...... lJeq_, 1014 ..... pIit ... 

5_ t'eq_1es TIW 1065 eomb,na the accu'IIC,. 
$ldb."ly. ""d lUll 9-d'I,1 rMQIul;M 01 tt. 1168 .. ,II> the 
W~I",ty ol a PI"""'''''' .w.-..p-"~uency 8_~to, ... ny 
QI'llnIted ~ .... ~~p width Irom S HI to 2 MHz can be ab­
~nOld, cenlNed on anr 1'..,I>fllCy selected by \/Ie no"'>II1 

d'8;lal "eq",IICY (DI,troll W,II> I;"""'ily belle' lh.ln I"". 
Wode-t..IfI<I S_ UI'> to the lull r.equeney '''''iLe 01 160 
MHz a.e I'>rtWided The 1065 can also be "eq...-.:y 
mod'tlf<oted ",,11> a l)NIc·lc·,_ 6' 01 5 Hz 10 160 MHI 
by ".I'""'IIIiaN"S .. ,II>,..:.os ulIlO 15 ~Hz. "'"'''''"1> 
_h ..-d _"Ill -' XIrII''''' a,e 'emot~11 0'011'. 
OfYlI'e. -­,""f ," ••. _ ._ .... ,., ............. 

... ",..t 00<00 .... 
... "'-~'*-' _.- , ..... , ... 

'."_11" 
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Frequency Synthesis to 70 MHz 
1161,1162, 1163, and 1164 Frequency Synthesizers 

o 1010 MHz 

• 10 7 dlgU, plu. M'rch sWHp 

• ptOg • .m<Nbllo'tequ...cy Mlecnon 

• 10 m.odeM pi ... 1.lloted ~"II 

[c_Ie.1 ~""11 This ~ oneollhf mosI ........ ,,;.:at 
11"""es 01 l)'nll>H'Zer"S lWaolable lodI~. tha/1I<S 10 ott 
modular Q",.trvc!.",. Vou IWf' onlV tor \tie ca~lhly \'OU 
.- Tn"SIIme bene'" .. lso~,1S mu,mum 1I~"I);I'l)I 
10 meet nearly..." ,pphcahon. large Of StTIIIII. "m~e or 
c_pIe>< 0veI 80 ...-Is •• e . tac:l<ed, wilh 19ut baSic 
UPP<'I,'tt'quencV I1m,lso/JOO kJ1l. I MHz. 12 MHz, ItI'ICI 
70 MHz In add,hOll, ACt> I)'pe i. /lVlllabltl w,th Iny nu"," 
boor 01 d'II't~ t.om 3 10 7 Hod """,1'1 can be "'dered .. ,j" or 
.. ,.hoYl "",",'d!-SW<leP" Of ,."",te proj'amrTlllb,l,iy. 

Se.rth-._, The OPuoMI _fcl,",w~ teatUte ot 
InHe ly~ln, ." .... ,.'towt ""V dOCilOe, IJI) 10 I MHI. to boo 
,O'I)IKed ~ I tonMuously ad)U';table~. COI'IUC)I-" 
b" Iram - I t~ .·10 limes one ~IIP alllle ~ be'"& 
re~1ac;ed TI>e IKIdtd r8OIut>on is _Ity 100 ''''WIll 
, .... r.- ,''''' 01 tile ,epil<:ed~; t"14 tile .esot"lion 
'" .1-diR'\ 100 .Hz mod'i .. ·11'1 thO -.:1>-_ Whlln 
... 0.0001 til ] ... t_ than tl'le nor ..... 1 0.01 Hll. _ 
I .......... d>..-p ddI'~ calibrated by..-... 01 ... ",let· 
.... eahb"dl'l\8 .......... t~~ re$ONt"'" is Ifute< 11.,11 es 
I,ne., l(t' HI 10)1 the ... met 100000Hl sY"lht'$izet, You 
select the _ 10 be replllCeci by ";~y pNI"'i • 
bull,," lin 11M trO)l1t p;JMI 

An acIded a<JVant.ol" 01 \he £Mrch..,;_P mode " tile 
1.><1 It (;In also btl .,.le'1'III1I1 conlr<>Ied w,ln .n ana.,. 
., ..... 1, Since Iny dtcade ot I MHz Dr btllow CIOn De fl· 
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plIICed by the su,ell-sWHll dill. wilh an .. Iemill saw· 
tooth "", ... fer", (....ell II a"~,lltble l rom ""ny oscii.,. 
<o:opeS) \'OU can eor--t ,1M !ynlhft<let ler sweep.lr ... 
~ '-'SI! fn)m 0 to ] MHI (100 ~HIIQl' \he GR 11(1) 

lIemllle con,.... For aU'Qm~lIed me_I!"T1C!fIl' and 
~er tonlral. IIlesIt !yroltwsinfs UI'I be orcllred 
... ,11 ,_ "'OII"."..fT\ab;I~y - tIIdI d,S'\ can be set by 
., blemllls;1"'lI1n _ ,han 200 4. lotIO''''' ... !h 11M 
e<tem.1 conlrol oj .... rch-JWeII). ,_ pn:c,~""""bIe 
_'illS """e the synthe$i.l:er • boon to tully aut_,~ 
1l'$1.ng 01 • hos1 o! tr~ ",,~·semol;.' In",...-..nts .nd 
(I 'n_IS 

SP(~lflCAlK»tS 
... cu.....,. o! fl_ f ,...",nqo: [lIUIl III 1"-" of G,; .... _,u, 
0<,...., $OUrce...., be ~ler"" OIiI"",ltMor or f,le.n.! Ioc~ 
1 ... '.,n.I o .. m.'a" 5 "'U, <"""01...,.11,",,, ~nl~.lmenl '''''110 

710 10.10' b~ ~ lI;mrntl< S"b"H~ ·ldc-'I'C f,om 
.2010 "!iO'c. 
Ell, ...... ' lock: !filM"",, "",,'10"'" C¥I t>o Ior.~-' 10 .,1<'''''' 

,'~ MHz Of ,n"'~tr ",-,~ _ 10 100 ktI •. 150 
nV m" """ ,n'o I kJl to ~ V ."" ...... o\I~ 50 n,;oppI>O<l to 

, or CR314· ........... 
€--= ~R,.Tl.IR[ 010 '50 C_otirc 
t.FP .... ' "-".,.", ..... pol> " «)f<j .. ,'"GIl1I1~ C",,",*,-
hL "' ....... ......, f", """"..-.. ..... '" 
-. 100 I~ 125 011 200 III no V. 50 10..00 IU. 5~ W ,w 
WI .. I1"'J, .. 20IO~eVd<:'" 1.'" 
__ 01: Ibo. 00ncI' eM>",,1 11111 , 1162. II": 0 "'EN 
$tONS !,.,~>01) _. 1'ib5 5>.1 ~ 5 ,483> 140.J9-I mnll. 
f"~, 19>:~~13 'n 148.).IJJ>.3JO mm wt.GHl J8 II> 
(Ie "-II) ""I. ~5 III (21 kII) ""PII"'I 11\10&: OO,",(Ns.JONS ,w:< 
~"'I _. 19. 5.2Sd9.2~ ,no (483)133>489 """I, 'ock, 
1!I.S.U. 11 ~ (483.133<432 mml, W£lGHL 4S Ib (21 >:al 
net. S2 II> (241\i1J ",.pPna. 



GIIIIl'1 OlolOOUU GR 1162 010 I MH, GltllN IOUtuo1OW", -,-0 .. 100 ..... 10> .. , .... 
,," ,., .. OJ)l·''. '.,., ,.., 
O'X."." _,"._ .. " ... 

0 .. , .... ,. 
,~ ., . "" 
0' J .~, 
,", ""'" La • )N'~" .. , .. ___ '''' .__ ~ ''-''''' .-... -_ .... _ ... __ . JOH,"" "H~I"_", -.... • '." "'" '" 1>1' -,. .. .. 

bQl... ... .... . 

",' 

10 ...... 'HI ""', 'O,_H, d.", ,<,,'_ to ".H, "_ .... .. , ~,""" ... _ "a 

_"~'h~""""_".' _1 ... _, .. '~"."''''''Tc;.ooO'''' 1' .. ',... .. ·,0'1 .. ·_" ..... ItwnI'''''in' ,."'"'~, 11'oOtt~""_""ol.U'''' 
''''' _ ... , .. "' .. _ • .,.. OR _ ... or • _e . .-_" -J' ." • .". _ ' ... _ ,oe:., COO'fUDl· __ ' • 
.. ., .. " '.' or_"",,,"u_ "...,_ ..... , .. +'OHM._"-,,w''' __ ..., .. ~ ..... ,',."'" .,.,to .... _ .... 
",''''."...., ~[ .. O" CO~ftI<M.· ''''''''''''1 ... or .0.' "_ , •• , ., _, v, '" "'_ "" ••• " ,.,,,~ '"'' ~'l( 0< .. , 0 .. " 0, ,," at .. .,,,, .. ............ __ ... "". H."tKI~t(; "'lI'",,, .. ,~ A. r '" ,,'.'00 .~ .............. _ ...... Sf.oJl',," 0001 

~"'" "" . .-.... -... ""' ........ -'~:.:.~-~~----------------------------------, .. ,. _"" __ .. _ ... , .. , G._ .... . 
_ ,,_, .... " ~~"" ... O<, ~ ....... v.-- • .-... ' 
-' "to> ........ :Ol' ..... ~ .~, "" _ • __ , ... 

.... w __ oo ....... .... -.,~ ---, 
_D.'V. ~ .. fy"." __ 
.... On. .... ·'.I ..... loCI. 
._ '" Hl. __ ... .... 

"""""""-

_ ... V .. ~ v __ _ 
'" It, __ .. ¥II. 
.-.Ie ... 101 '~' ... ... 
• ... v _ ."".~ .... "'" 0040<tI _ '" _ ..... , .. -. UX:" (X>kl.Dl, "" ... _ ~,'h _ _ ~ .. ,O!( to>1T.", "'&< _ ... 10 .... S .. , 

' .... '''' ... , f~'Q"V":Y "' ... ''''''_ ... ,_, __ '" 10 "" .... I ,; 

lClO • ..,-l. ' ..... 110.....,. ..... ' " o-ono_ l., ...... " .. ''''''H, ",0--",."", •. ,,,0-0 n ., 
I., ...... " ., 

....... ""'cs. ... ... 1Do+I .... !C II ,,_00" 
DrK.(T[ NOH ...... """'1<:10 <...... " 00_ 

' ..... DO '" .. ,~ ........ , ' ..... _ 

1-''''· _ 19d • 

10 .... ' :b,<>-'n,,_ 
]>, .... "" 

", •• ,,, "'o-n ..... 
",,0--" U., 

10_, ""I-nO_ ,,, ..... "0' 
I ..... L ",'"" ,,0 ""'­'.'0 ",,,, 
ICC"', lo'''UO",~ ... 0-0 10 OJ 

, ..... ' ~IO · "O""· "'0"'(1., '00"", "' .. CI ..... '. ..,0-0 iI" 
...... ""'ea. ,"d __ ..... '" n " --30 .. 

.... , .. .,._ .. 

---~" 

• 

..... !C/O' ""," ''''' .. , .... , ... ,,--_."­--- -.... 
,_ ......... v ..... , .. ""~T" ''''O:''H'.'OO~v --

!III"' ...... '" ...... , ''''' "" .... , "" ,,- ,-...-"' ......... - "'" 

' ........... -"'" 

<Old "HI" ,O(! "W .. '" ,.n "' • .., 00 .. ~ ... "'"''' 
;"" 'II n ..... ",,, "~I • n_ ..... "' ......... __ 

-~. 
, .. y «. .... 

SYNTHESIZERS 



High-Frequency Oscillators 
500 kHz· to-50 MHz Olcillalors 

~~w .... ""_ ... 

':::::::: h", ....... . -
50-10-250 MHz OscUlaler. 

"" ... .. .. " ... " 
"" ..... ,., . ..,,, 
",. ... " '.IL ..... 

F,oqlJOM"/' 50 to 250 "'HI ."l~ .\, "",;~,.t."" ..::<u,acy 
.,-.d O~- l'I~c", ..... ",.,p t,.. '1 d,,1l ~ ;.bUllf'rlly 
1 •.• ,,.;I, I 
Clutpot: ll!> ~w _ so n ..... ""- ....... 1Z69, 
',' j ' .... 12(,1_ .... ""'.) 
-.., _">9. 12ti1. 12t.o1. Of 1263 ~ "'""If '-' 

.. _ ....... I,!201 .. 1103""be_ 
M .. h .. ,..,.~ Un', ~""'l OI'~["S1ONS I ... ~~ be/1,"" 
PO""'.' 11>163.' ~ m. IZ03.19~.19l "lIfll. WEIGHT 7.S Ib 
()_S,,-! -" 10 I~ (4,6 kaI ""'111"".. 

• 

.,_ ....... ,_ ........ , .. ""_ .. , .. , ..... 
H1GH·FAEQUEHCY OSCIlJ..ATORS 

mo..",. 
II ..... .. "' ..... ,. 
"'~ ... . "' ....... ", ....... "' .. ~ 

III ..... .. 
m .... ·,. "',. ... . 
"'~ 

• 

• 

•• -

. ". • 

R ... .... _ ...... to ' ....... "" ..... " m."''''' ....,r.e.o""""c .. ,.P.,,_ ,,,,",,,_ m,e1 
",~ ... , .. m\<-I 

• • 

• , 
• 
i , , 

........ ~",," ----. " . . --, "-' ...... ,,~,., 
, ... ,," ""''''' ·v •. ,· ........ . ... = ........ _ ... _--

"., "" " . .c "''''''''' "', .. ,or .... ,r.~ '" .. ",." w:..u""" ",K> 

~" -

--, .... , ...... .... '--. 



56-t0-5OO MHz O.cillators 

r_.......,, !)6!~!IOCI MH. ",'h <z,c: a<,bt.,.""..",...,...,_ 
0,8 . bl>u.1 "_I> "0<)UtI'I<1 d"U. V .. _ l _ C In 
" .. "n toned ",,,WI 
Out"....: To 25(1 fI'IW .nto 5(1 n, _ tu"'" 
-., 1<'69. IX7. 1~64 Of 1:!6l_sullOly ".Gt>,,",.~ ".,"''''.t ~,,). 1201 .. I20J """ btuW. 
M_.noc.oJ: c.:.n-~b'O>.1I<ncI! C1Ibtnl!t DIMENSIONS ,,,-.t>. 
do~·" tie"""" "",,,,:j 8<76Jd125 In. 1103.193>210 rownl 
WUCliT, 1.5 Ib Il.S \ MI. 10 Ib 1~.6 kf,) ""iC>P<"c-

.. ,,-"-w"' _.,,,. ",""''''''' __ 

, 

220-to-92O MHz O.clllators 

,,...."', , ... ~ .. ,. 
" .... -m ........ . " ....... " " ........ .. " .... .... 

, ......... ,.­, .. ~ .. ,. ' .. , ...... 

' .... -.qo: 220 to 920 MHI "'"" I. col,bt.,,,,,, «cw;xy 
'" 0 n typoc~ .. at".. " ...... -"'1 dlrd~ BUlborf\)' l.-..l . , 
~ To 200mW onto SOtt. _ eutW"I ,""'.,. 1;!69,_. 
1?tA0<1261_~) c.l<rx_u''-'''' 
-., 1M. 1267, 116<1 .... 126l _ """"" ..,...". 

'.... .-........ _ .. t ... 1201 • 1203 """ z.,...., 
.... h.nleal: eo.-t'bie fkonch"- O:~E><SIOI-IS I." ... 
~.t:" _,,'" _I). a.7,6ld~"" 1203<193.210",," 
WU, .... IIlIIll,4 .. , ...... II U. ,'''-8J ..... ~ 

........ '" 10M, __ " , ,,. " .. ,~ .,""..,... .. ""' ... ..,~ ... _ ,,,,,,·.,0, 
, .. , 00, ~".... , .. _ ..... ' ..... _ • ..-_ 

U'" ... "C" " ... "'vR ....... _ ~ " ..... " ... .. .. . 
•• ........ ," UN'" .... ",., .. ___ , .. _ ... _ ... . .."' '-- ~, . ., ,., .. -.. ._ .... " "," ,> ... ~ .. ·r ___ • , __ 

......... ·U' .. ~,. _,' _'.''-'-'.. .. . It_"" ' ... 
j '" .... ,. ,.. 

:OOv ..... ,~:_ UOv-.."',_ 
. ' .... ' .. 

> 

• 

• • • 
J, 

• 

•• 

• 

• , , 
, 
• 
i 
; 

• ,. 
•• 

" 
~ 

• 

.. -, 

"M~M_ .. __ ... _ ... . .. -... ~-. -, 

, 

, 
t 

• 

:t:-: ~ 

:is '-_ .... ;;;:: . .. 
J 

i ---- ...... ..... -_.- -
._ ... " ._--1_· .. .. , ..... .. 
-~. "'.' ... . "'.' ... . 
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4S()'lo-l0SO MH:t Oscillators 

,.-,~-.. 
900 MH:t· lo-2 GH:t OscUiators 

==-
'H'~'" 

' .... ' ... n "'., .. ," 

, 
• 

• 

. .~ 
1)"',4.) ~,lhnuc __ ... _ ........ ----_ .. _­lL.·.-..c~_ 
lL~'.o<. ,,~, ..... .....,,,-1"'·. __ ' ........ -..... ,. , .. , - '" - -'" .... '-."" , .. ,A .. , .... " ... ,., ... ,- ,., .... .. , ......... "'., .... _u.,"'" 

-(' 
• • • 

---,­
: -

" 

' .. '_M .. , .. , . ...., , .. , .... ., , .. ,."" 

IJIo.t" .. 

,,"·-1 "'..-", .... .. u, ... .. 

", ..... , ,., .. ~ ..... "" ,., ...... 
"" -_, .... --.-. 

Oscillator Power Supplies 
U69·A for _-<" hCa! a~'OftJ The 126'l-A pro. 

..... "IIIU'<I,rl" ,fl ..... ' .' .. jorle-osw,,' .• :,,", 
leDL ,letl'Lt""'110 

1261 ·8 jOl ,el~llLted """;ages For .uc~ .ppl ,cat,onJ 
.. pal< l'!, ... _,mph'"" pUmpS. ,he O&CiUllOI m",' be 
"~b,_, \t,' $><' "-".a"" ... ,,_jtHDfmodu· 
;,, "" If ..... ....... <t_ .. ' ,.~, In 1_ .~" ..... 
!he 1267,8. 12648."'" 12fu., ~ """" .. u" fee· 
omtr'IefII!«l beca ..... "f ,hoi .. r"RUklted outpLl\$_ 

HIGH-FREQUENCY OSCILLATORS 

1260' 8 for amp~t'" modulaU.... Othef .pOI.c.otoOns 
rea ",It __ ~lIPI"oes .. ""'It!> lhIt pI."e--~ YO't~ae 

Wo'laI>'" '0 modula,e Of ~o f~t~,e (he oscillator 
!IOJIP<J' 1"" 126.4·8 PfO¥_ 100'!I. am;>I"u<le mod ..... -
I,,,,, ~I • n'ln I~·,~I hy 1<I"" ,e Wl\v..s 01 pul ...... ., ... 11 "" 
__ a""" 8o!~ ~I,,,,, and ~"'" .uppl>et .'e elee;­
'fanlcall. r~,I~ Itnd tl>e '.,,"" i-kHz 1lOd"""'<'ln 
/,eq.-ey os " ..... rv .. _. 

A ~ .. "c" perm~. C", !.UndbY, "*"wI squar,,·wa·,e 
modula!e<!, Qr ~"~ffI.lly 1'r(I01l~'~ operatiOn. In"~pen_ 



dent p;w'Ie! COf1trOlS vary the re&ulllted SUfIIIIy VOltage I"" 
CW llI'f'I'ahan ....., the ~1II!1CIIl ampMude ,'" _. 
"Ita"" and pu:_ oration. 

1263·C to" .... led 0<11"". and amplit!>de moclu1al00n 
The 12(;J.C ;,. p.Jtt,eu""I~ U$e!U' In • ttJed: ad< loop to 
ma 'ntain coostBnl \lSC11.,tor ouIl>llt ... the \lSC11I~t<lt !r. 
q~c~ i5 , .. "cd_ eo.."anl o~t~ut nol ~Iy s~ are 
slmplllr .... l'r'CaW'_l> whete 11"4 I*:llIat<lt IS tuned 
manually bu! "" _',ll ""*' sweep ........ etrW11$ .. ,. 
Ilein& made 8atI'I piu\!'- and healer 'I,Ipp/>n "'. ~I,,:,>d 
and an '~I"''''' 1.a.1iz is inl:hded /"" I4&Ore'nd'tt! mod ... 

"',,'". The de: pt.1 ........ a.OII",*, by the wel,I.!", output 
re<l,her is CClmIl,,,ed w"h an Idlu,l.tlle lie: relerence In 
1M !ecdb.Kk ."t,-'" A rap'" ~'ecMn 15 'PIlI,cd to 
tile Ill.!~ Wilen! to I>ofd the OSCIIl.'\or O-Jtpu! 10 3 I)<'e'!id 
Ie-al R! b'an.'''11 can he .occompllllled by •• temollhort­
"'II 01 U. .elefotrol:e "",ent ... l. 

-- 1257-' " ...... t ... --
• • 
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1003 Standard-Signal Generator 
• 61 kHz 10 80 MHz 

• 1 ppm typica, oyer •• 1! Ilablmr 

• •• rJablll-5peed .wnp 

• option , ' pr<>grammlbllily .nel <:'Y"II .... Iib .. to' 

• ,to-", WoutPUI (3V'C fOIS~O !l1 

. 01095% I·m 

HipI 'tabillty The GR lOO3 acn'~"" • 10-'0-1 1m­
pro .. ement in I,equern;y stab.l,ty \ ... thOul $aCr,f,eing the 
Oilier pertorrnanr.e 'h~'acte"~t ics c. pectl'd in a line 
~'gr.JI E_r~lot. The frequency 8enerallng .yste,,· is 
a "'"gIIHang&, h'ghly stable OSCIllator followed by I,e. 
Q..ency d,",tter~ to .~r""de tne $1J(.c;eSs..ely Io.-er ranges. 
Thus the high stab,IIty 01 ane r<ln~e ,5 Ihe sl.;lb,I,'y of al 
and ranse sWItching IS accOt11pli"""-'<l w,11>ou1 any traM' 
"", Instabil ity. AII·.a'id.,.tate ~,gn _ure5 both IQw 
<lr.tl warmup 01<><1 h'i\~ rehab i'"y 

Apphcat;o. , Importam In the testit1g 01 d",,',~ Wltl> 
,\elOP"'iOll'l frequency cl\araclcf'M,es ar" ~ slabil ily. 
,eold",,' 1m, and Sftltabili ty 01 lhe &,snal &OUrCU No,se. 
d'ill. Of poor resoh .. I"'" c.o~ rm l<e II impOSS;ble In dele<­
m;ne tn. tesl heQtJency lICcII""ln1y f!nQlJgh, Thr tooo 
eliminall'$ tnese cbstac''''' .,.,lhOut i~lrodtJC;na S!)\IriOU$ 
DUtPII\S. t tltMg com~l;ealions. and polen!;al .ignal te.o~­
IIge, 

S . .. P _""tion I nc! lutomlhc lun;n, r ..... model' 01 
tne 1003 conla ln lne ...... to--Conuol/Sweep Unit whict) 
..... bl"" the Kene",tc>r to be tuned ~ u!orna\ ie.Jt1y on com· 
rm'ld !o .,. ;In;n 0.1% of Bny p,esct freqU<InCics, Two f"r 
Q"""",es. wh,ch ... ,It a lo.o act as I,m,ts !DI ,$w!)I!P _rallan. 
can be.et on Ironl·panet CDnt rol5: ada.[oooal IMqueroc.es 
can be Pfeset e>.te rnalty 10< 1I",,,,,,,,tk: tun'ng tn the 
swept mode. too .......... rate can bEl set I""" 0.0:; to:;" 

SIGNAL GENERATORS 

D'''...cO<'Id a'ld the sweep t'm 'lS Irom 0_2% of the Cer11er 
freqtJeflCy tD lne lult .... dtn 01 the lrequ~r >c, ""'gll]n use. 
Two pOtf!l1hOmeters I[I!netale hQ"lontl~SWOOP oottllK1!5 
",In rnotutoon .u<tabre IOf bIlth ndrrow- ~nd ... ,de-band 
s_,n&- TM rf outpul ~ blltn~ed du"ng retu,n sweep 
.. 0"1(1 an e.tern,,1 blan~ ; ng _cltage •• also genl!faled. 

The s;mpler rnan<0t~!,cl mode·. """ II t.st. 1 .. ~ 
...-d d"ve mow Ie, ,apid coar58 tuning 8M;J .e,y I, ne 
rnanu~1 ""lni~r; thos combination 111$1"'''' the use ,1 II 
icnF h;~h-re-so!ul"," frequency $eIIle. 

frequeneye .... I"" V,ta l te tM u ... of ~ s","dar(i.s'gnal 
lI.en ..... atot •• Ihe KCU'atY w,lh wh'ch l,eq""ncy t./ln be 
determ.ned. t>Q\lI absolute and relative. ThtI long shde­
'ule 01 lhe 1003 is C-lII.braled to w,thin 0_25% 10< abSolu\e 
l reI1""roc~ read,ngs, Ihi5 main \""inll conlrol alSO I\.)s a 
,ern ,(!!' SCilla ttY! perm.i. small changes and Inlerpel<!­
toon between crystat-cal lbrator freq~encies 10 be made 
to a rescMoon oj 0.01'!.. 

" separate 'ro~t-~""t lI.f ccnlrot. ca l,brated ,n ppm, 
h,r"" elect,onirAlly ""'" a ",5OQ.ppm ,anile w,lh ~ rHOl ... 
lion 01 2 Dpm_ £>.1"'11111 conlrol 01 tl\05 eiect(on.c 1"";"8 
tac.I'Mes pha.e Icc.kin, the genNdtcr trOCluency and 
1I"'es a hm,ted 1m t./lp/>b it.ly. 

W,th uter",,1 COIJrlters. lor ..niCh OIJtputs liN! PfO\lIdtld. 
me ... high-res<llut,OI"I capabl"tu,S t./ln be l.mIIer extended 
10 absolute t'equency .ettab".ly, 

11'111$. rhe e~cel l lli\t stlb. l.ly and coo\,ci of Ihe 1003 
ansure thai .IS frequency .,.,11 cnil'lge "" 'y when. and by 
the exact amounl. d""r\KI by tn., operator 

Modutll;"" Inlernat 4QO. and IOQO.-Hz a-m ,$ adJust, 
able ana metered 0 to 95%: II """ very lew d •• tortion 
owinll to the use 01 envelope !eodl"lck. £>.te-rnat a -m i , 
prCIYi(led \Of W1t1o a 2O-I<Hz at fT'IOde and a dore<:t-<:oopioo 
mode ' Of remote leve l cont rol and low t rf!<llJe1'lCY square· 
w,'"e medulatlon_ IncOlentllt fm is unusuatli lew. 

_ G~ ~._ ......... ... Ju""'_ 1M' ..... __ ~ ,-



v(CIFICA1!Ofl$ 

F,,,,,.....,: 67 kH, 10 eo M>It i11 10 ...... '" 67 10 1~, 13! 
10 312 no to 625, 540 10 12S0 kJoir, loe to 2S, 216 10 5. 
~ lZ 10 10, 864 Ie 20.17281040. 0Pd J4~'QfI() lot.;, 
~CCUII~CV -0,2~" (-0,1' !,<><aII1 1.0,". 1<11 .. , 
fa", pi,.. lOIIi'''II suIe. " '1/1 'tI)rn '$', of S~ ~", 0 OJ'OI ~,. 
Cryo'"1 Cohbr"tor I,n lOme modoIIl "'" .... O! !O .. H, 200-
~", . ..a I "'HI 'n! .......... IICCU'. to 20 ~pm _1 .. ...,1 "" __ _ ... ,_ I", "'deJI~!;It"'Iiu<> , .... _ 

, ...... ., "'~ " VAl I ~ ... .....aM"", .- _I ItIe-I"",nl 
:till ..... 'CO!Ctr_ .. 0 01,. "'<-=>001" lOll I ........ I>J pus/> 
bul_or>ttCilIood d" .. ..- t:l.lCtllO"'C, 1~1om.o1 '!Q) 
""" _.or, .. !~ 10 _, ..... 2 PP"I. ( . , .. "" - 60 
_'V I~ "1000 """" 1)lIoC01. """led 1m OIPIIIt-~f ""'" 
- 15 V mo, .... 15 10,0, .• V """_ f'_t 

""'.c-"" r ... IO-Conlrol ..-......" TU""~ I~ 
__ 10 ~I j,_ f2 ... 1 11,- por-.I ~b, 

01' .... 11,- • • I .. ~ ... 1_ or -..:>11_ ">v_'" , ...... ~ 
5';;'" _""",",.:wragr 0.1'- Sw[[P. \\r.~,~ adJul! 

_ f,Oth 0.<"10 01 ce<1LW 'roq.-..-y 10 'uI' .. ,d'~ 01 1O ..... 1!!d 
....... R.'~ adl"OIoIIl. lram ~I;I cl DM'\ 10 5,\11- S_p 
"",'I'" ",,'pV1 of I V I I ~ lroQUenclI cll¥>tlo 10< """" .. oII,n. 
104' \'2,., III centft frCquf!IU;yL lOt .. "" '_PI ""Ipul II 

&5 mV I", 1,\ 1"Q-'<1 char>ae. E,lhe, ""lpOl <M 1M con 
"""'" ,,, ,n '",_I 10 .'''''''''_ B'..,k,". \OO'lap.' • 9Y _ ,fill 
I~ .n r .. _.tt" from._ \OOJlose' ...... i'abI. /IUf.", <"11111" 
,_ ANALOG OUTP'.n • -7 V 10 D V beIliflll 751<11 
i· 82 mVI I'" 1,0CIUMtJ <I'oIn&t! ",,,,,,,,,>ORII 10 v..tl """ 
l.oro Ot """11 se.lI 
Stobr1i\r. <05 _ """ 10 ..... lIter .... ""'0, 1 """ l,pjuI. 
f,~., ' ., " ..... ~I """ w,,," - ID\. ""- ""'\all <-IWIte. 
" " .. ,,,,, ', .... II'''~'' '-'.u''''''', r!· ..... 1 ~'u,! ....... ~, 
'" __ ""_ w...--p droit. 150 ~ 1,~, '" J" II 
"·0 
!Ioo'",,*, _ -..., 0I5TOIIIIO" .!o, 1\1>0<11 R£SIDUAl. 
A lot ....... 10 ............. ""' .. ",:~.., I~k", • HOS_,~ 
I· .. to cot,.., IIWlXJAl FId '<3 H. pi< .tt """ 1-.-.:, 
_. ';1 tI, pi< ~11ow l~~_ 

III Output: CW DD5.V to 3 Vacroos 50 11 C-Ul 10 -22.6 
¢B~ 10 1110 mWj, IoIClOlJlArEO, O.D5.V to 15 V 1<;'_ 
50 11 I' 113 10 '16,6 dBm, IQ 45 mWl IIoI P[QANC( , 50 II 
SWII- . 1.1l2 .. ·I~ .1~Ubldr "'I lOt 0 alltn '" "u. "I.1l5 lOt 
'10 dSm. '_1.2(/ j", -20 dB.... CONTROl.· 15~ d8 '01.,. I. •. 
140 dB In \DoB "_ "" Ih .lter'''''01 0'''' 10 aB", m"" 
\00,1.10 conl"'u"", cont'ol liVElIN('; . "'I lull _. ECU,." 
~ - I all, IIICOo]~ I", _ ... 1"" ~ 0.1 dB/ID·dB '''Po '-0.5 
"B "'''' ""u"",'-I<'II .. rot 51 AB'lITY· W..--p rl,.11 'D.l 
..e, ' __ '"'. 011<1<10 'O.Di dB, ·C. "tI. ""'loop " .... I"' ... 
,(1 D2 a& "'(T(II "_ ~ ""'_ 5(1" _ II ..... , 
"'" .... 'icIn: lE~U, 0 Iu ~ <ont • ......" ~,.,..., __ 
... ",.,' I dB .... pol •• 1 '" """' ... ", ..-...0,_ l'oQI.e'><, 
.. ,."" ·nd..c"", __ a~" _ .... 1"'" _ BA"D-

V".-,TM ~I lOO--kH.! ....... SOGHl ...... ~'"'''''' h~, 
'0<' 95,., .... _ 2 UU I", lO'iO.m; ,.\ "'H, cot' .... l ~H • 
..... Ior '5'4, ~~.!o-"' H, c..-, 10 kill ..... lor ~ I,I( 
TER _.0 Iu 100-.. ~=,:rt, -5':\ I, .. ,'~ IM_ morMI 
''''' •• 10-... I ... ,I/> '''e'''''' ....,u, ....... D to 9~'I. .. ,'~ ... _ *- -,,.,. INC![)t:"'I1d. ~NGl( IotOOIJlAI,ON 0(0 I 
,ad Ilk 01 ~ I'''' INTERNAL, 4OO-.d 100II iiI "0_5". 2.V .... ",u, _ 100 ....... ~'" &1 _ _ .'Of [~,_ 

""lor! .... -1'1. a1 5O'f. ._m , <.2" &110'4 I,m [)l1[R" Al. 
~c <oup!cld, 2(/ III 10 20 kH •. 2 V ,nto 2 ~." I", % ... mcxIu 

""0<' .. ,. mc<l.. .,"'" ~~ Oc~, de 10 20 
kH., "",,' .. r orr ,,"', OV ,n""" l.~~ .... luI """50 n .. ,'h 
>5 Y '10 10 kll. "' .... '~I'l>' ID V Ilk-
~ ... 'Ij • .., OuIpU!S: IoI Moi fA(OV(".'!'( OS V""·",, ''I<,nto 
5(1 U 4t ~'pUl ar"., 1'.'1,,""0 SU8HAIiIoI0"'C FA£,­
O\JENCY, >oQ.3 V ,,",pi! - .~",._ ...... boI>,fIII ISO .. F,. 

'J bet'o>""" b7 ".-.j I~ .·"l·"~" _ ,"'es,."y 
",><1 La <:iI"'" I'~'*"-. b)' 'OCI'" N \hc~"", ""' ... d,oj 

[JoWonmtfd: liAKAG[ ""',.,bI. _I "~ ............. _ 
!.,It"" _ I • .,., ..... to 0 I ~~ l[r.oPEIIAIUA£. 10 
to 'Y)'C 0(1."1"', 
SUPllhd: C11814·104Ii87~ I'Ilc)r ""d, _ :a'lI. '''0 12-

VV>Kl"" lOt ..... ""'"'""'" 
-- 105 10 12S. I~ to 2JS, ... 2101<125(1 V. 511 to 60 Ii, 
-, «ltl Hi '0<' ""'~'oI~, J3W ..... 
",_"kat AOCk_.,_ IMI[NS'ONS 1"''Ixd" 
8enc.:" 19<1 1. 15.25 In 148J<2'7'1. J81 """', ,a:;k, 19dO!>. 
1275 '" 10CB3x261llZ4 mrn) WEIGH! 64 .. (30 kat ~, 
81" l.co~"_ 
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1026 Standard-Signal Generator 
• 8.5\0 500 ~H •• Ilngl .. dlallunlng 

• S-V .... ,put ae'on so n (500II'IW). Ie •• led 

• a,..laI ea~bt.lo, 

• ... cld-.. ... 1m 1 ppm 100 HI 

• 111<110 , .Id .... Ind pul ... _m 

• 1m and "" ... Ioc~ eaplbllUy 

AptllICltionl r~iS viii "IORIII Kpnerator was d"'"Sned 
10 mt'et the mosI eUClml 'e<l,"'em('r1ts lor meIIW .. 
~nl$ C)II a·m rKe>.~tS, \"le.!I. .. nenUIIIOtS, ~f'Id "tl>otr 
comll(:l1.nlS...-.:l _POri"" ,.....yCflrN81~e Ibl,",," 
\0 I~I 1M ~~IOt e.'-t his lulllUcnl'OII!u tile ""'ftUIe­
"""" '"I'>eo" Ilia" tile l .... l."-..I00n Theease 01 OPera· 
1_ ..,d ",,151_"& .,..1",_. 01 If'1r 1026 i" rn. 
mDll a.l,y' -""""OM "' .... , be e<Pe"enc;ed to III! 
_lC1<Jte<,l, 

U"""",I~ holh_ OUIpuC ....... 1$ "" a"Q'1IobIe 101 
"'""",,·p,altem and ,ml"'dM1ce mu .. ",etr:e\IS, 'ee""",' 
~"<*l Jnd crou-moduIM,'" rests.8Ild rnea"'.e .... ' 
01 1lI,Rt' ir>sertiOl'l fosSH ",,11Iou1 lu.d",'Y amplil,,,tS and 
the suendant setUII"'" I""ina Drab...".. Similarly, Ilr'­
tti")" anOf'U~!i()n 4r1d ,",c"OIenl ",",eldif,g m.lke POSS.ble 
1~1$ w,l~ the ~ ~ .. lena! "''''''' fcQU,reej ;" ot ..... 
,~",_ ·~<'HUn!me"'. c. .... <1..<'<><1,01'1. re<>·d ...... m 
.nd Im_ ,'>d i~lallm ~'e;1ln ~ 10 .... 1')' tow_ 

1..-"""1 H'ih-io"" loedblClt 01 the detected <;M._ 
10 I~" ....-. .-;1 .. ""_ ''''11101"" pttJYidlot; ftty p.etise Ievfoj''!t 
In. modIS 0/ _aI,,,". mlll)Jlaled .nd .........ooutated. 
W.III Iud.., mtIIIu\illoon. I\!nYeloc>e leedb.oc~ -..es fo,o/ 
en .... iope d,.tOf1,O'1; .. ,II! pUllle modulation. me pea~ "I 
11M! Il'oIIHd carrier Is le .... led. 

'34 SIGNAL GENERATORS 

Modulallon vo.-sahl,1)' AmplilllOe modulalOon Up 10 
95'!1O C<lt1 bI! impOSed on me C/lt"er frgm a highl1 itable 
,nterNl I-!<Hz oscifi .. IOf III' !rom .on utflflll ..,clIO 
t.OU.ce The de-<;OUJ>led mtIII~I'on InM ,,111'"1\0)\" 10 .. 
heq...er>cy- ~!t moduIMion. The dII'act''''I,a 
••• w,t3I)Ie lor IIId1Hiope _ omni-tange .«8'Nfll. In 
id<!;loon. the aer-atDf hM ptO\',$jons to< .. ode-band u 
IflMI modul.1lion 10 300 kHz and lOf pUlSe modular,on 
",Ih." on--o/l r.atoo typoGaltr ' .... I.f rhoiln 40 dS .. I lull OOJt­
I)YI An accurale ~ meIer mon,tOtS modulato"" te.CIS 

Hilh Keu.." The main frequency d.um sca les aft 
accurate to :0:0.5% difllCt ft;XI,ns and Qln be IAtlibraled 
even more ctosely .,..,. small _ns th.Ollih ..... 01 lhe 
,letlVI I .nd 5 MHz CrySlat !feqUI!I"Cies. both cf .. filch 
It. usable 10 500 MHz and.re at;t;u'''"IO :0:0.001 '!IO. ,,,. 
hduc;i.ll ma,k ,,-.;tJUS~ 10 I>t<""l QSy SQJe 1At1'l)<a· 
I'''' ..... "",,,ode<! .......... lIOIty CIUIJ>o.t 10 ,It" •• If. 
!IlJCII't.y C(U'lI.". I .... exl' ..... p<ecdlOn In the ... ,:,nll and 
"-"Ina 01 poe."I'" 1'I<I_y. ThOs OlItpul c.on be 
d .... blec:l d' .. ,II and i"""'ed by 100 dS. "" ex"~ 1Ii' .... 1 aOflhed to tI1is ,...me te" ... "",,1 w,1I bedt .. ,In rile 
generator f.eQuency and lenerate a d.fference f,eque!1cy 
that II .. vallable al the Beal COJlpUl Ia<:~; Ihus Ilia 1026 
w.1I "'MI! as a ""t~roCIy"" "1<1"" 'ICy _let as well. 

fm and pllue--IocUd "!",,alion The S ... !I/a!()I' f,. 
cr.-><:y can bI! el«:lflUlIy COI'hCllet\ by .., ex, .. n.1 de 
Of .udlO Ir~ ''IIVI Good ,_;ry is ~Il:aini!d lor 
NN.,... b.ond I.,., tI'I_~ 1"- C¥.~ Ire<I.....cy '..,ge. 
I .... imoortarl 8S-108 ,"nl: ,anfl'll. pea~ de</·o>!i_ uP 
10 100 kHl af, readily 00""",,1;)". Using.n 01 ...... 1 
phase DeleelOf and de .. .,.,plot,e •. ~ can pho-se-Iock ,I>a 
rene'3tOf I~uency to In • • lerNl l .-.quent;y $!andI,d 
lor stabihty 



eon . ..... nt M.!n1 t..,!<ltes at, 1nc:1uded \OtIicll not ""'1 
......, ~.....at 10< trw !lPe<4'0< but .. ,:. 1110 ,~...:. 
I)Ott'nh,1 er"";1""" po>rm,1 !lPe<.'oan D)' ieSS-l!<,lIed per. 
$Onne!. Tnw .inlll!HJ,a' l'e<1uc,"cy conl'ol 5Pftds I'e­
auency "'lti". and elimin,lle:s tilt misadl""'"""S_ 
b~ .. ,:I> s.pIII &er..,at<>rl in wtI<1'i U. "",pl.foe. t.aderl 
....... 111. uPOn .w'I~",·I"mme' adJust....,t by the OJ). 
8,.10< II IIiIr.lta~,'tH !,dUCI,1 ~,~ ~nd lIIum.nal ion of 

SKCI FICATlONS 

F"",......." 9 5 l' ~ "'fit II'> {; '''''" f"'" I J ,_ .. .' 
• g 

••• .... ,'" •• 
ACCI,IR.I.C'I' '05'4 d._' ,_ I . .ol'", ,', I,,. ~ .• ,,"'"'"' III 
,.,.... ... "'"'~. '001 <r. .. ,~ ~I","" <')'Ob' ell.tJtrtor ... I 0 
"' ... omen., '{'I.05'4 t,P-CA' by .. 1 .. I00I>1, .... 
t olib<. 1ian "".iSiOm, IN1UlNAl CRYS1~l FREQUENCV 
- 0 001' .c. u'4:Y, "''''"''''" cat.b'ol ....... I _ 5 "'fl •. 
..... ~,. _ .... Iw. t,~....,..,., ,_, EXT[RNAl COU .. l(ll 
()"'put aI '·01 !O I V _ind 500 n """'"'"" I ... ~" 
1>1' " •• ..,t.. ...."..,...., _ .... ·PoII ."" be d'sabIe<! .. ,. 
,. lOO-<tB , ..... 1""': e.I"' .... coool •• """ bo .,,,,",t.1InO<>. .. ,, 
d,..,blfld by. Cl(l<llIICt nOlu'. t~ .1, "",te . ·'",'e<erar ''I,m 
"",,"'W" .. I .... ' .......... 
1"""'" MA"IMI., ~ "-"Q ....... "" __ .. ~ 
100-<1,,, ...... wrrue< (25 lum, _ '''''1'11 ",,,,01 ..... n (\n.Im, 
IIPI d,a' Illum,,,.Iod "" ..... Hldi ••• ", ""oe<;ted '-.e: par."~' 
" .. t"'""iII! ..... k is ""lu".obIe lor , ... ta',bf.tl_ lJt>< ... , 
or_ .. , to"',,,, ___ -0.003'4 typoC:.III 011 kM- ..-.I III ' ..... '" 
'0.0\5'4.' "'iJI'I _, ",lUi' __ all>..,. 2 1 ~'''I'''' 
!fOQl.OP<1<Y........ U£C1RONIC E" .. nat:-20 V ok "IN' 
• ., ... r __ y ~.04'10 \lpul It IofI end o! ,_ II> ""0,2" 
It h,"" etICI, a:tu,oj _<:MY"", 2 I ~''''''''' "-*'<1 .-
$l.bIIiIy: ·SO 1IflI'!"" 10 """ 0I! .. I" .......... ~ 10 '00 "'I'll 

!OO DI"III* 10 "';~ I~ ~ "'Hl < 10 ""0 roQ"""" ,'" ,e 
ttJ~; '"01''''' aU., I '0QuenC Y ¢will". 
M • ...-.Ic OU.put: '30d8_.-..n.r 
RF Ouljlul: CW 0.05 .V IO!> V.croa SO II (- 133 10 '27 
:1.<.-.- 10:..00 ",W, MOOUUftl). "05.V 'c~~ V 0<:1"000 
SO n ( UllO '21 diln,. !D 12~ .. 'w' lO»d SWR ).2.0 ..... y 
,."',<\ .-,,. ~~" ... I .1....". '~,,:s. ,MPED'''C(5O n 
,""",,"". .eN!!. <I.OS .. itll .. _ ... , 0 lIB or <Ou:" 1.2 ............... ,,,,,r.. "'" _,,:. I>tIr'I ._ .. " T_ ,...It.'" t.otiTROl, 1'1] CI8 ·n l().48 ...... "" >0"'" 
_ dBm UI,r-"locn, cOt",...".., .n, .. jI(Il,,,,,,, *"~ mot.,,,, 
",01 ""","01. ~""""a\OI' ICC"'"'" '1-" :'0.\ dBl _ tlen 
10 '-110 dQ ..... 2 ... C-"O,~ CIB) l1li' 0Iep 10 . 120 _; 40.!><lB 
_ .... ",_ .. _ CoN ""'''''' _ ". '3'4 10.3 <lB) 
.. 108 "'HI:..:I '~'10 10.s<lB) '" ~ "'Hz Sl48'UlT Oul 
"'" C"""ar1! ."I'I,n '0()();15 dB.-",;" '" -0.01 dBIIs ...... 
.u .. , 2-11 *"",,up. ),.,. ""'->110 •. H .oI1Oo'l. ~O.OOS dB ...... 
",tytR·SwlnolOl5100ev OS'o1sv_ -\310-1 
CIBm, ~ ...... , .... < .. -. I", .. _ ""'f' 10 5 V .... '" 
H <18m, Me'" '" ac<voXy -S" 10 108 ""lit -.. 108 

OI'Ily 11'4 scale in ....., ''''''''I! pcuobla ... " .. in ''''quency 
readlnp, All tOl'l""" _ ,rldica!<><5 a'l! WOl.lPl!d by 
r"",,! ,on. 3nd 11"4" us.e it .. 't·~",d...,t, Obv,al"'. I."'! ........ I 
'~I~'e""" Ie gptra1ini "'~I!OClion~, O'-"P<JI connflCt~ 
•• e ... 11 convert,~ In lIl'atIOC1lIIy.." -:omtTQ1 :oa>.al 
c,lfIfIKlors .. 't" GRB74" ~ors 

MH" _nt, .. IIes C.oI'I odd' 3'110"" .«.I·! .. ' ",,,,,,,1.,11111: an 
<Old ''''", er ..... 
__ -= ... ~.t"o1t .....,..!it"", .. o. "d '" ! .... ~ 
.. lER'<AlI kH •. J.!"""",I __ • -=!~,_ 010» 9H._ 

"""Nod 10 .... "'" .' J'4 III ..-;r,. "1'10 III 1.011 salOl, ( ..... ""'" 
I_~ ~c .. <1 ... _1'"1 _ -. U.,to<!'011 !O < 1'$ II 
30'~ m«:!"!.II"", """ <: 3'4 01 /IO'fo "'""""" •. _ "'~~!"" 
I_",~. I ~H' ·05~.to< 1,-, ... ""'" "..to .. 10 "",a, 
I ..... 0 l'IIoo.er ,._ lII'iad or , ....... _ .......... .,.,. III 
~10'Ii.. I-toM ........... _~, MOO blr>d .... _ "",""I 
2, ~ V beIllnd 100 ~tt 
EXl(RN'~ ~UOlO, R_ tlot 10 <I< dI)-,o,,' 0 ~ OB II 10 
k>1l ~" .... '- 0 to 10 "IL: "v""" I~" 1_ 
~. 10 .. ; ~ < 10''lI0; • ..,.goI'I nect'll,b" Modu1>!"'" " 
...,.,.Lob.O 10" 9S .. for de to 51<Hl ",Pol!, ,,, . 70''lI0.1 10 
kH/,"'" os .... to<<<IIO ",·t'''' ~S% 01 ,81<1,"1 '5% all"11 
tale '''' ......... "'II1II' I,,,," 20 H. 10 10 ~H. For 9S"" 
_<3V, ....... _.,..;!'n'c]." £,,""""" __ 
pr-o-.-.s.s _''''II _ noICII d,s.!"""", 111 3O'!ro """"""t_ to 
< I," "P 10 I kHI.<~'4u~1O 10 I<li. 
EJ(l(llN~l W10E BANO Modu"l"" ",~I ;jI<l,u'!~" 0 to » /IO'fo. R __ 'Lol !O ~J till lor 5Q.H. I" lOO-ktu """,tJ. at 
~ .... f~_\08"'>U. ........... ~, .... ~_ 
""" __ , but no:du'''' ..... ""pt~..:I ~_Iy ...... '" 110 
,""",10'''' "1"""'1'. ra< lull """",,~'I''''. -.1 0.6 10 J S V 
(~"..,ainl on W'''' !teet-.c,I •• _,tOld .nto 3 k(l 

[)cr(ll~l PIJI,S( "-"ed ~ ""'- '" INt-t 10 V J>NIi" 
~_..,..,. ( ..... 30 Vl. ,elll''''''''''' 500 flllO ISO _M., 
d",.,_ I to 300 .. I",in J ~O on 9.5 !o 22 MH, ,_1: m.n 
:;0 .. dul1 .3t,0. Inp'-" """""an"" ] '.tt Qu,..,1 pi.j'''. du' • 
,"'" ,,,'''in '--0.5 •• 01 '"I"-J' lOW 8..:1 I.>.' I' ...... < 1 .. ..." on 
_" ..... "'" 9.5 til 22 M'1t luPle 3dl, ,.-.pc"' ~ 0..-
.... ' • .0 > 30 aB, II ......... IpUt wttitIc III car-,., .... 's lop.-
r~". - 'IJ <lB. _ atnO'~.- III ......,.." it ........ ~..:I ..... 
.... «1 10 .. 't ..... '1 JB """ed lu .<~'*y 'I>O<'!"'" lor '>, . .... 
;"C!()(NIAI. fM , __ , un' < I ppm \:lO fl. pIo 
.. 1 .HI. 50">0""- R£$;OUAI. fM O.OS wm pi\. Ro.t 
OU~l ..... DuO' 10 "..., __ '" , .... _II" _10 
dB 110_ unlet _I In cwo 'o~ I kHl, _ .. 1or".1· --c.m_-= LE~~~( ...... ~-. ... __ ~ 

'" _'~M"" ,oIJ.I.V 
Supp/iM: GRB14 ,...eRB74 pok~ ClCII'd, _. c;ord, 12·11'" 
""'",.. lor lor ... 1.' .... C"-"'Q~, P"a>o """ -= IO!> Ir;J \25", 2OO!O 2'50 V, !Ill ", 60 1; •. ~ w ...... 
_ ... ~~ Rn"""",, _ o.\'olN$IOI-IS '~I 
~". \9.1'15-001525 _. 4a].45h3a1 """ "J<~. 1'1> 
17.~"]I",i·\8J.",,~.330. "1, W£Il,HI %"144~illnel. 
lS6l1>I72k&l~a 

,~'" .. 
SIGNAL GENERATORS 3: 



1001-A 
Standard-Signal 
Generator 

• 5 _)1> 10 so MHo 

• 01080 % .mplitude modulaUon 

• O,OS ,.V IO l00mV 

Mullo .... uM n.. 100\-A is I' ~,cell.,t laboratory 
1f"lrumenl 10. the lenni of receivers and CIne. ~"d,o Of 
rl lICluiomtnl lis "mlllie,tv .1100 $u.IS .1 10 producrioo 
lnl,,,£ lind II'S ~1. hlN~' C<:Jmlru:1ion adapts 
iller .... In ',el'ht .... &th -"._11. FreQuency 
preciS"'" II consl",,1 ~e to the loIta"tllmic lIIal cahbtil' 
10011 .• Ill! • vernle' ., cal,brated dj'e<;!Iy in 1lI!.«nlage 
frequenty II'IC.-IS 

!nternal IImt1l,lu:!fo mocIuIat.cn hom 0 10 8O'JI. al 400 
Hr II pOSSib~, MId III>' 'eo! mete< .n0'fl'S 101"" 1M <;at ..... 
!.veI Of the modut/lh< I 1le.ce<>I3St 10 ~ moro.,otl!d 

snClflCATIONS 
fl"'l~ ,kHzto5tM,u .. a,-" "'· ... _~5 15 
'.'. .:.~ .' • 'HI """ I 5. 5, I ~ ""'" 50 "'HI ACCUI'!'-CY 
, 1 ,ell""" .,; lO&M,'''·'''''....,.,!O IS MH'. IIrl>lttt " "'''' 
I,on; "C.",~m; •• \ n,g~ hequeno ... Vern .. , .~ (reo« ,~ 

- "''''''1 , ,0.1 ~ II<" d •• _. or> '" I' M+-17 
St.billtJ: l:l! , __ dt'l """1 .. _1 ......... """"" 

\. ~ . , 
Soan.t""",,, IlISTOIHION [n .... ""'" _"'" - $'", '" 80'1. 

""",rt ,j·<1Of!''''' l' e.0'1'. I,,,,,, 5 1(1 15 MtU _,~ 
15' Ii~s[· C." ... rwoo .. _C<)I~ 10 ,. 0 I" I.",. 

It! Output: "nu'I OUTPUT, ('-I w'lIQ 200 m'l __ ....... . 
_.c_.V'o 100 m'/ ..-.,,--.. ~.-" l(1.I<J', ~CCUItACY. U;'I\o 
'0 I ~VI hom I!.O 'HI It 10 ~'HJ '"If' 0..' M d,.' ...... 1,,11 

Standard~Signal-Generator 
Accessories 
1000-0"0 T(tT lQO~ 
• ".,._.. t,,, , , 

." • 
,.." te 

.'w,~".I'" .F", "'11 f",'d 
"' .... "" ... V""""', I~' I -
""$\110..,_ ... v, .,t~ • ~n __ /4<. 
<u, .... / ,",m tOOl ... " I~' 

loLlo ... . IYr" . !J''''~''S ~'" 
.. ,"11<)1 II' 16~.J!> .. 
29."19w9C 'W"'-

4!>"(21"1l ,(; --
( 

p 
< - " 1000-... OtIMMY ~1'Il[NNA 

". 1'" ",';·u' ,·h •• 

I 

'"" '. 1,< > . ',001 by tn '. "$t. _M_ -- •• of r."'"K A ...... 
M()I:Il,:.t "'" IrOll' • I ...... 1_ Af'<SI SJ.. ~ .,----... _--,-, 
, SIGHAL GEHtJ~ATORS 

-

I "" 1"""\ 
'Gt ( C) 

" , , 
<. • ,>"- , lr ( ~...:'/ 

- • f' 
• 
~ 

....... 1110 IlJII 5('i\1o, _'I ........ ~"'- '" ...... """", "nO"llo 
40 3 ~'Il -.. 10 Mil> ,.. I~" "",out ""'" ...... , 
410'< ~I "' ..... "'-'!llul""" .. " .... SOUI!C[ 1""'(D~..c( 
:;0 11 ' 110 n, ""hOul ' 110 40 n in _ ... III "-I p.:.-"'""" Of 
tt>e M"'T,p".'I. lOOOf'ol Dum"..., M" ...... P""""" "Ot"dard 
II[£L:J tesI Impedar<ce, 1000PI0 1~ .. lOOp P'V"i<Wl ~""""" 
.,,,,,,,1,,,,, 1,,111 lot leU ... """C> rtee ..... 2·VQlT QV1PUT 
Z V """" eiteu,! III> 10 15 "'11'. __ ...,11'\11 ....,..., II .. to 
"'''' .... 01> _. ",,<uI""', -~'!o iII_ """""""'" Sourcor 
ompe<jat'lnl. 300" 
T.fmln.~ Rl OUI"", !rom 2 "",11 """'led "tten _ 2 Vol, .. 
Uc" Pot! ;s.Io<~;.,. CR87' e_tot .. ;,~ I'~ bWwI,nl 
~I ... _..., __ "",. SO 1~0I " ... ' _ P'uD .. _ 

" ,o.»!oed _"'"01.1 ,*,"'·naI«. '.,""',"",1 ~'1 
"," ,-""" 

(nol""' .... nl: lUoI!AGE 1.'1 par mot.,. 2 ""om _ .'".. 
Jt I "'Hz 
... pp'od: GR8N ,,,GR814 ~"" -.:I. lOOOPI '>O--O'wn 
T.,,·,," :_ On". lOOOP1 ~ So".., 1.11>". 174·01 
~""""". 1(1.4.1 A<l,\ll,""" 100'. 274 "'6 ~"¥, pOW" eo<<I 
P_: 105 to 125. 195 ICIll~. or 210 10 2:;0 'I. _0 10 r.o HI 
!I 1510 12~ V 10 400 Hz). 6~ W ..... " 
_nbl, ut. s..nm c.t>0n0t O"'£NSKr<S 1...-... '. 
2O.'~d3 75.11 "I. 151 •• 349>279 1tVT' WU(iHl · Sol Ib I'" 
kill ',"I. 67 '" !J1 "&I 0/10"l1"li-

e161919511. DI,IEIi5iOIiS 438. '\1.088 "". d .. 
'11101: " ... 1. WLGHT 0; . 10,1 ~ ,. _ .. 'kgl .. ''' ... 



I 

) 
) .... 

• ... 
.;.: 



GR874 General-Purpose Coaxial Components 
0... 24 ,... 01 d...... ...-_ GoInerloI Radoo 

e<>tar«l the to,t ... , Cto li(lOo " '" field _ 24 yea .. qo 
..... ,,, lhe in\lodueliQo 01 the GR87_ coro'OkIOl. This 
ecM«!or cff$l'ed 1'101 ""'y .(cellenl el«triCal per!Otm­
aOte bUl ., R'IIior cO!"'lIl~ III/Iture _ any tMl •• ,. 
Iho:w..!ah identICal, could be milled The hermtph.odite. 
qu;';'k~.oed GR874 t;onnKlor ..as IIOOfI joit>ed b)' • 
fam<ry of CitClI< llleme!IlSand ~"" Il$illJ It GR814-
eQu,"PId IIltIrunenlS we •• added 10 to/V'e the .~I 
InUlIU,emenl Pfoolems ol vtll and uhf and lhe .Y8i~bllity 
01 t'- p'8C;se ........ in. lnslruments in fum lI'\IOde 
poMib ... t:O'IllIIUOUS ref._~ of the bailie CI::IMICIor. 

A ~ "Iftna, clMlc:e The GR874 eonoector lias pioed 
wille popul.flW: highly ~Uld inWUmflnl "","ulac-
1<1'''' 1\1"" IXII tne aloctrx:.1 lind Dhy$lgIllIdvantlla. 01 
these CCMeCIOfS to &ood use 01'1 their products. 

&n.ed on 11M GR874 conntCIW is . lull hne of OlflIoa' 
awnl)OrlenlS and IM!ruments 10 II'IIt a \MI' of the GR874_ 
equlPlMdlabol'llc>ry need nldOm tum 10 other connector 
typel lor. nMded tlemenl II he cIQes, lherl.,.. GR87. 
IId.JPIOIS to 101 most «her common types 01 connectCO' 

. lotki", C4IMeCII'.. The GR874 conneclor Is ..... lable 
In both lhe common nonloc:kin. "" .. ian and • high.per. 
lonnloce Iockin8 Wrs;O'L The locking vetslon 11M a 
IN"_ coupIi"l nul lkal pennl!S the two coonec!ors ttl 
be m.chllnicalfy kleked tllPlM< in , SQbIe. ~ 
nent U!IiorI lOt beI~ elecl' >CIII _tllQility. Icwef 1Nk­
DBa. ar.d less cher1ce 01 lKddeotal dl~tiM_ The 
quk;k-connect l d>sco11r'IeCt leatUfe Is retained 11 the coup. 
ljl\l nut ,s not eopaed_ 

( * lric.1 dI.~teristia TN GR87. comectOt ""'" 
tru~ outsland"li rel!«tion ~~f1IC'erbhe$ amana sbln­
(Ia,d, ,er>e-r~I-pu'_ corucial cOtlOOCIOtS In the ck:' lo-9 
GHl I'equency 'Mae III SWR perjOtIllll<'Ce Is typically _lOt 10 !hit o/Ihe type N connector, lOt edmple, Its 
law Ie'IBI 01 .eI\e<;I;ons I' "'&h t'eq.....oa makw !hi 
cooneclOt oIl»rT,cula, Wllue in I)UIse Ipj!lieltions e/'Id In 
lime--damlln ,eHectomelry. GR874 ~I. connectors, I~ 
lact. oller SWR performance superior to tlllll 01 any cebla 
... ," which !he)< (.In be used II1CI ' MrelOtt add no siI· 
ndoe&nt re/lE~ when UMId In t;al)I-' ~I 
5e'I-ups . They lbo providt -..ry law conllCl '''Stlrce. 
... impgrtanl requi,ement to minimi •• Inle-rmodul&l,on 
ill mull,channttl communlCiltoons s)'Stems, 

e._ .- .. ""''' IInII: "" , *"o. _ ~;'" c..,. UIIIo 

-~ ............ ' 

I'. 

.... .. _ ... 
~ 

""" ..... , '"' -..... <-.., .. -. 
M.m...ical dI ••• t .... t;c. The ~IS ot I GR874 

comectOt Include an tIV18f t:OI\duo;tor, .. co.IIer eondue· 
lor . • SUPPOfIlIIB ~,-- bud. I IlIloIDhor-bi"OtIH 
retaininl .ina. and • th,eaded eouph"ll nut All metal 
PM\s Ire machined and formed to very elose IGleIllflC"': 
aU are made 01 ha.d-<:I",,,,,, brass, ll!>lcepl lot tile cent. 
COIIduCIot WhoCh ~ hNl·treoled bafyllium tDppt!t 10 _ 
sura IOOd 8';ppina ClI~I~IY and Ionl _, A brilhf· 
al!o)llin,s/l on III wr1i1oCe$ produces Hood conduct;.ity 101' 
!ow loss ar.d 8i_ toni·last"" proteclion .~inSI tarnish, 

In..- ..-.:I out".. eonduclQtS a •• simila. III prinQple, 
-.ellis • tube ... ,,11 '-Ion&itud .... hlol$ in _ end. wilh 
IlOO QQPClSOte III*Iflnts doSp!l!Cad ( ...... rd. ~ IlOO eon. 
MCt011l ~re plied, the lI!ld;$III&(.e<! qoadrants of one 
ov.lep the diSPlaced quadrants Qf lhe Ollie •. 
~ _ .... ,=.-::-
! 1 1 : t- _._ .-

- - .- _-'-? - '-.. ".---:.~~'J 
- " I t ::- !'''''''----''' ..,. 

-

1OO"- _"'_"' __ 111"'''1. 

GR874 50-Ohm Connectors 
Balle Connectors 

r ....... en '1 -II. I.·"'.......... .,.1''''!50-n ""'""- .. 
... ''' I~ UIIK,I.O>· . ,""""WIC •. _ ,U/tUII<I"_ 
r roq ... ncy: Dc '.9 C". 
ElKttl<.t '''PECA''C£ ~ n I .. PUT \'01. T~G£ UD 13 1500 
V 111'- PO\H~, _ ... '0 SOu _ Up 10 40 ~W. <I<. 1<1 
~ _"'_ .~Jen""''' I' ~ r 10 0.1 ~W 01 10 G .. , 
"_"~I: OItoIlil$lO"~· ~ ...... I 19 ;n. 130 ""'" • 
0_811" ,~I ...... ' d;., Io< ' ,n., ....... -.. .. ". I In (l~ "",,1 
"'" I'il,GHL C 2 ID 10.110.11 net l ib W5 ",I .,.,;PI" ..... 

Co"''''' 
"--' "' -" .. "" .... 
_ ..." c ... .,. ..• , .. , .... 

• ro· .... _ 

:!; QRI7.' CONNECTORS 

f, •• I ..... of 1"" 

DIN£~"" ~ ltl1'.'~ 



Cable Connector. 
t ..... ,._ 

• 

r .... ....." o-1a756Hz 
EIKt .... ~ 1',l!'tOA"Cl' so II. '''''''' VDlUC£, ""oil, r", A 
dH '·ft . ~LA, C6I\, CIlIA)' V~ '0 1000 V. lot B 1814<:'>I)A, 
'l~, ,""',1.. ·C\.t2,1.1 Vp", 'loQO v; ,'" C '874-C174". 
':"114,1." Up 10 300 V f>()~, eM. 3>"'"'' I~IO SO "1OloCI r o. 
A."PI"ro.W.""'~IOOkHl.~ .. "'ni"'l , !I~O I,W 
.. ~ r,Ii': '01 B. up 10 6 ~W. ~< 10 ~ "",. '"",",,"II ~ 
; ,r'~O.I'W~tlC>ll.,,,,c.uplOla~w. ,·,Jt)Ou 
........... · .. ",TtuOl'W.otIlO",lil 
..... h ....... ~ r· ~'lN~:OP-;~, 2 (,<).. 8 "" 

" 

..... I,D""., ~~(O.' kal 1M , .. 

Panel Connector. 
,. c. "''''" ......... ~ "ICI wlttt Iddt.. T"-Y. ._I .... ""'-~ 

oj • /'.., ,""', ... A 
,. . "'" ......... .- P' Ido I "",ord OIIIJ 0. i3 In. , "" ..... __ ,f'\iI __ _ 

Otct,kat II,!P£OA"'Ct 50 It IfliM VOlTAf".{. PNk r", A 
~J~ ;-'118, ·PUo. f'R\JI. P6aA, _ .. P!II.8oI,. 1.J1'.10 liXIO 

V. '", B tIN· P6~, -PLSIIA. PIIlSIIA P962A,p\'~A, PIll 
61~1 Up ' 0 'IW V, t", C ,814 1'811410. PlI/4A. ~l! /JA.' 
Upt03OOV,t",D:a14PlT, MIT! UP1")SOOV. POW£~. 
."' •• "0 !(I·n ICIOd lor A. up 10 20 ~W. <k 10 100 ~lil. "e' 
'"'""'''_ 1-' , f,co I ~W,., 5Glil. to. B. uP!Q5 kW de to 
~ .H, dK ..... ;ong .. I ,r 100.UW.t I CI1" '''' C, up ,< 
1 I H/ .,.!Q 300 I<>jl, _,_,,,.. 1" r I<> 0.\ HI .\ 10 
MI<I. , .. :l, up 10 40 .W. de lO50kto11, ..... ~ as I ~ i 10 "I 'w" ,or .... , 
__ M'I',>fT· Il.2 ttl 0) ~ _. I II ,0.5 ..,' 

.~~ 
~; ,~~ 

O~, , 

Panel Feedthrough Connector 

[_ • .cat ''''P(DA .. .c[ so II. _~ .. , ',",PUT VOLTAGE v~ 
10 l;.uo 'V "'" 1'(71<0 " ,_. "10 50" ,_ up 10 40 ...... , 
d< 10 50 kHz. J .. "._,. 11 , ·-rlo 0 1 kW oJ 10 GIi •. 

-. 

..... ' ~_I Cooo • .... ' ,., --.,....... .. at........ .. at ........... · 

• . " ......... ' ........... ~'" ............. .. 
• co, I." "" .... n_. ."."-_. ... ......,.,., 

HI ... '..., ... •• 4-"-A> ... . 
"4-~ 

,~ .... ,.." ..... ". 
.1 ...... " .... ' .... ., ........ " .... -. ,......... .. 
"' .~'. ' -

, 
-r .-.; ...... ..... " 

- -... ,0,,. '" ..,. .. __ 

'. ~­, 
"" "., .,"", 
~~ 

, 
I' • '" 
. '" 

" 

,",,"c .. ,. 
',- . 'J". .:10' ... , 

OI" ·MIG . , ... " 
, ow 

" . '", 
""H.I: ." ...... _u __ ," 
.,4-.. .. . ...... " 

.. u. ...." • ......... . ,. ... " 
.!ll~, _ ,-"''''''' ....... , . ... " .... " 

01 •• · ...... ... -.., ..... "., 
.. IV '-.-

'", u. • _, 
2~.". l.&i ......... ........ 

...,. ... u 
• ''''', ~~·""U, IU 

J. "'""-". " , 
, . -.. _'U, (" _. 

-• 

." ... .. 

...14, .. .. ., .... " ........ ....... ., .. ....... 
" . '4-"" ... ..... 9 ., .... .. 

.,4-.. .. ... , .... ,. 
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GR874 50-Ohm Adaptors 
c",,-.er.,on Th"5& adicIIln l"OVit\e ~y CO.,,~ 

,,(,-,. IN Gr' ~14 C()tO~e<:!,'lI t~ r1"!O>1 ooeollr ","iI~ty and 
,~"., _'·"'Itan.'''''' M""Yolt ... __ ~,~ar~ 

, ," . .... >tic ... (;R814 ,onr>e<:U,,, to .I\ow I 
!ll!'O '~1 '·".eM'."! 01 1 ... PP'o< wh~ _, ~ 
SI""'p~'",I"· ill fl('ffo(t"::mnl_ 

w,' ~""\ dol,ad.hon GR874 ,'","PI<><5 .,.r.,.,..;j the USe­
Illm. S~ .. ' G~'ljl~ Wl'1".,.!y, ""lrIOUI ~"f,<.lnl o'e<;tn 
ca. ~'h '1-'· <N~ of Il1ec:omt- ... ..." q/ GFl874 
conr ... odl;R87~ ",".1<:1,- :;Qmp.lf'>;l01!< 
IN! 011" ' d"".-

EI,rI'tfOl lor OEM .pploc:.,_. 0",."", __ ·\ 
rr-,~r, teo. "10 11 P-" ~"lli"!S 011_ iIdIIp-

5O-0hm Adaptor Kit 

• lilt"" ad.plor, In 0", .... , pachRe provide ' ''' 
anlwl< 10 ' ''' connaclOr dilemma 

T ..... _CDftftKIor ......... rIoV'Uf ,f' >d 
1'<Il10 N ,·,'C,.' .~. y.;~' Iftl , __ '111 co od ',_ 
....... '_".·'"BNe_ ,II <.""1""11' _ 0.._ 
..... ).,' ..... ,' .. , __ \"-'11'0 !<We ...... ~ ... ~ P'4 ""'''' 
_r...,.,' rr"'~' """I til 1_ "POi .I(;t~ ma. tit, lIloy"'" .... 
"",,,,",or _ ...... cI , .... '''''~'I'''''' 01 ''''''''''-'0< '>I'" _1",~1. 
10 monulil«_'. 1"'- II • brlanl sde, to........, and ,I CO"'a'" ~ lorm 01 ~ .,..,.,' ..... bOo f,om~" II.., '" Tho 
boo ~0'l1.,'IS !~ ~ .... ! OdMll\l' ~ 1'""11 _ r<' Ie 
CIIftrIK! 10._ of 9 __ ':.., ••• c :..t ..-d r 1.><, aooc ,"" 
r,peo._ .......... ". _ WII/I ............. " .... _ 1....-· .. 

Willi • doul>lt _h All ..,~~ VI 1"'0 k;t "" .... ' 
co"' IC"I'~ I,,,, ,n, """"". ,,,. Wl814 Tno.r ,,,,",*10<' .'. ,.,,,,.,.'1'0:1-\ t. ; •. ""1 _ •• ,,~ _I"'.t. UI"1 boo 
pIuged __ (!"let - no """" .... ....,itI& -.t -.no. ,.... 
.- • joc.lo .... pUR '" .. _. an... rh I~ I ........... ., tift'o:pI. k> =_, II _ 
P'~~ ~ III -" _ 01 • ;RS~4e _ ;,ord ..-.I 
tnen.- ;t ........ _~ I~ Of 

GRI7. ADAPTORS 

I"" on C"",b;"<JI,Dn w,th Ih" GR874 ,~ ~ . OIl­
'.Iar .• n on,""""'! "';~TI, """i~ .. !'l Jr. se 

·'~1On c..>n be 1'"t'!y ccr·· .... tte' tr, "-'$ ~_ 

pt' " GR!!14 ~"" to a'""",,,1 r>y cQo.ial e<II'''''''''''' 
',"," '. I'" ,.;,,'''''6 p; , ·1 l;Or1'IKt 'Pfctr.dO!ll ·_In.n 

.~ ", he [\! "f the 1'" "I 
Replot. countiess ocIaplon 8"""<l'~ any J"'" GR874 

I_p!o," mate. a flUi o( In..m Ci" po'rl",,,, II t'OSS<OIIr>ec­
'1~" that 't<Q~1<l 01'"",.".,-· j,,,,, .•• ,. COStiv CftIteoM 

or ··.n """,plo" r", ~"",",.'. ·'l!"""",rer.t"_,, 01 
" ~ .. C, C '" , •. ,.Jo1 N, TNr o' j U!-<~ ~"",.,d 
.............. d re~",re 72 d.~1 ...... ·,leo'S. ....... e.t. -",1, 12 
GR874 otd;)ptDt!o .re n..eded 10 OO!l>e same lob. 

E-"''''''''''''Il .......... ~. __ ~'" 
to _ ...... .. ~h ,.,.,. ~."..,. ... _apr'" - ... .. 
1 ... 01 p.oId1 ___ -.ol!alllt> • 

~11ecI, In _<II<", 10 I .... ""~"w. hJto<l bor'.ll ... II", ~ I .too ,(1<""""' ono 814 T to. eonllllC'or I<) c ....... " .luIl ... ", o~t,., 
.,~ ..... "t< ,n VPuf,1 ",I'" <"",,at lone . ...... 114 H 0j0)' t'l ,;.' 
..... IO'.., OOIC'I'on. oIIld _ 814 Rll 1_ ktc1 !iO-n _:0. 
- -'><I"'. ",.. Ill. (;11874, or ,..,., ...... 1,,"_ •• 



GR874 50-Ohm Adaptors lRereraisoioTypes274, 776.arlCl 777.) 

Adaptors to BNC 

Foozr odapt(lrS .'" ..... ,~ .. ; 1,.g Includo a BNt Iat;~ ";11> 
eilhet a """-IOC~;"lI QI • Ioc~;", GRB7~ connector, .....:I I". 
1<><"1<>:10 a BNC ""'" w;!~ 8;1""' • ncn4ocIc;"II QI • Iocki "ll 
(;R874 cOl'lne<:!or. 

f ."'Iuoncr. 0<: 10 a 5 GHl 
[ let.1rkol: IMPEDIINCL so n, l'I0I'I1 ..... ,. INPUT ~OlTftCL 
Up to!ioOO II Ilk. POWER, """'_ ,nto!iQ.U load. Up to S kW. 
de to ~ HI:. ~"'''''''! 11$ II vT'to 0_1 kW at I GHz 
Mo<ho"",.I, WEIGHT. O. Ib (0,] 1<11) net, ! Ib (0.5 kg! 
I.I1'PIl<"II 

Adaptors 10 C 

Tn"", """pIQr ... ~ ..... ;o;I.>b .. : two inClU<Ie • I)'c- C jack 
,..,In .,tlle, a """ 1oc~'"11 or a iO<ki"8 GR874 con_lor. an<! 
""" ,,,,,'ucIes • 111'<' C pi", ",_1M • """-kx:~in2 GR8 74 eon· 

-~ 
Ff~"'f><)': Dc 10 8.5 GH •. 
E.Jooct .... ~ IMP£(l,o,NCE. 50" nom,,,,I. INPUT VOLTAGE Un 
to 1000 II ~ POWER .... ,. IntG 5O-u Iood- U" to 2Q kW. 
Il~ to 100 kHi, dot'O"""," II vr 10 0.1 kW .L 5 GH. 
"«fI.nk:.~ WEIGHT, 0. ~ (0.1 kQl ""I. I 'b (0.5 'ql 
.~,pp.n8_ 

Adaptors to HN 

T"", """pton ""' ,,0;1""", one ;"ch.oIe$' Ii .... HI<! j.Y;k lind 
In. ether "",I.-s a IV,," 11" piuJ. Eac~ USO$ a GR874 non 
Iock,"Il con.,..,IO/ on 1110 olhl!r.oo. 

F' ....... Rty: Dc: 10 8.5 GH, 
E_rI<al, IMPEDANCE. SO n. com; ... 1 INPUT VOLTAGE· Up 
10 1500 V pi< POWER, a'~"'1!'1 '"10 50 (\ IOKt Up 10 >10 I<W 
d- 10 50 !<H •• ae<;f~a,.rc u I, "flO 0.1 ~W ot 10 GHz 
M .. hanic.t, WEJGHT, 0',2 Ib (0,1 !<aJ MI, I I~ (0.5 kaJ 
•. ""8 

Adaptors to Microdot 

TlIr ... aoaPIOI'$ &r& .vaila~le. twO l!lCJucII • MIet_' !«-k 
.",," ~ilh<' ~ non,I<,-k,ng ot. Io<k,ns GR874 """_'ot, and _ ",,"udes • "'",0d0I piUj] w,lh a ,.",.lock,"8 GR874 
~""_I"t 

F~uency: Oc '04 GH. 
[_rital, ''''PEDANCEc SOU, I>O(T,,".,- INI'UT VOUAGE UP 
to JOIJ V pi< POWER, ."". in'o 50-0 _. Up to \,8 kW, 
(1< to 300 kHl. dOCTUS,nH as I! , r to 0, I kW ot 80 Mf\l, 
"' ..... nic.l: WEIGHT· 0.2 Ib (0,1 !<aJ nel, I Ib 10_5 k&J 
oI"",,'"g 

., • .QfIJA 

""",,,",-

....n ........... .... ."-00' .. "~~ Ja<' _ . .... ""," __ !of 
1104"" ""<' 10<' I","" .. """. ""'_ 
1' <4 ..... . "" ..... _ """ """"1 ",..,. """""'''' "'O-O-.A"IIN(: "' .... """"I CRt,._"" 

..... , .......... .. "',-

""" .... 
~""' .. , 

.. " .. ' .. .. ".-

. .. .q .. o" w,.·' .".,... _ .... 'n' ""''' '''''_"" .. ,,_., .. ' ''-Q'''''''' .. ,_ "" .... , ""',e, ~ .,.. c""_ '" .. ,..tn, .,..q .. " •. ,,,~ '.' .. , _. '.nO ""',. 
"'" .. ".. ...,,-.... 

GR874 AD-'PTORS 



GR874 50-ohm Adaptors (Cont'd) 

Adaptors to H 

, . , . " ......... ,r N I 
C;RS7~_. 

obI., '- .. ~_ a If"" H JKII ""' 
•• x~ .... GI!lI7~ __ ,"", _ tw 

...... , _._ ·, ....... ·10 

f,,,,_ Do" 10 II 5 Glil 
tlKlrIQI:MP[OA"CE 5011._. I"PUT'JOlT.o.Gf~" 
!Q . 'XII,) ~ tI'< PCM"l.R. _'. inln 5O-tI _ lip 10 10 >"N 
<I< to IN ... ,. _~_" 1.'\ no 0.\ kW 01 5 C;'" 
~HIo."Ica~ W(IGfjL 11.2 II> (il,\ I<al .... " I III 111.5 I<i I , , 

Adaptor. to SMA 

Fo., ~~ ...... _: _ inCl""" ... SM ... I'" ... ,m 
",II.', ....... '«. ........ lOck .... GIIIl( coror.clor. _ 1-...0 
"",:..4< ... ~~ ... II'uII w.t~ Ritt>er ....... -loc~'nc Of ..... ~·nl 
GFI17~ o;.oMKlIOt. ThHe aod.op1~.1m .... , ... ,~ Nf'I,I, Sf"', 

~.-
F_ lie 10 8 5 Gt-Il 
(1ocI'!c.o~ IIOPEOArtCE· 50 11. """"""'. !~ VOlTA,(;( Up 
10 300 V po.. 1'OWUt, _ ... InIO 5O,n _ Up \0 I I ~"', 
•. trllOO~.,IIK_ .... IrvTIoO.I kW OI80IoOIi. 
1O .. _ t WEIGIIT II 2 III (0 I qJ net, I .. 10 5 ..... 

'IIP"'I-

Adaptors to THC 

'" ...... 
• 

Adaptor. to UHF 

f.:"O::, 

Th, .. maN ....... ava-lablo, _ ;01o'udoo. IiIiT .,.. ... ,1+1 
.il"", _·Iocl<;.,. Of. IaclO .... Glla7. c_to< . ...... """ 
,- ~. Ulif pi'" "';I~' ...... -101;.,"1 ORI7. o;oN>oo:l .. 

~'oc!ricoh IMP[O"'NC(, 00 n. nom,naI, I"pur YOlTI\GC Up 
1~ ~ V pIC POWER. -.... Inl. 50·" _ UP!O ~ kW, 
n' to ~ ..... ~ "O;><it\l" Ilv'f t. 0.1 kW ., I G .. , 
M ..... nltal: .... [I01HT, 0_2 II> 10.1 I<al no-I. I I~ 10_5 .. I 

" """~" 

Adaptor to 7·mm Precision 

0..._ ..... PODII_ ...: ................... ooI ... PC·7. 
7 ...... 1"11<_ . .......:w on """..., _. k '" GA.l. 

~,! ..... tr>o __ 

fNOl......." lie 1O&.5GHr 
Ooc __ IMPEOI<NCE- 50 n . ...."".,... J"PUT YO..TAG[· U~ 
!Q 1000 ~ IIi'o POWER. __ '"10 5I).u I00<I, Up 10 20 kW, 
<I< !O lOCI 1Oi., <10<,-'''1 .. II, f!O 0 ! kW 81 5 GH, 
M .. ~.nl .. l, wtlGHT 02 ID (0.1 kal no •. I III (O.S",' 
0'''111>''1 

242 GRe74 " ADAPTORS 

r-'" , 
• 
• 

tc> •• _ .. U"'-
",~J. U~' ,"",'. _ .... ~"'4, ...-
. .. un, UH. ""', ""'"' ..... "".,., _ -... . Ut .. "4 _ .... .,0.,. _ ... 

...... __ .. ,-,,-
.}<-O.~} .. ""'_ AP<;-l ..... .... ."..,._ ... ,,-.... , 



Adaptor to GR900" Connector 

001< "".~tot •. ",,- .~, 
·rr.cc'",", ... end. '" , .... .,.., • 

1"'" • ., 

". 
t,oqL>Onqo: Dc 10 9.5 GHI 
tIoocI,lc&~ IM~OANCE. :.a II. "<>"'_. '",PUT VOUAc.t· UII 
1< '>OOVpi<. F'OWLIl. __ irllO!\OII_ U"I040~W. 

I:~I 10 I ~I< 10C",-t.t_ ...... ~ \Nt. - '0.· II&. 001, .- ,().~ ...., 

Adaptor to Binding Posts 

"" _., Of .yO "Je _ I ",.lI 075;.. 
_ ... """ toe! id. '" ."'fII GRar. 

,," , .. ~ """ ... , ',w., 'I'l04l .. INo" _ _ • .:.-... a ~ Pm 

.. (0. IqJ I II to. '" 

Adaptor. to Banana Plugs 

,. ' ,~o .. , r '" 0 15 .... 
,~ , •• " -~~ '. -" "" ....... ' Ow .. ",--

JolKhonoe.l: WI -. '" ... ~, • • ")5 Ill) 

" 

Balun 

.. T" •• ~"" III ,_ql 4 I \1101 ....... lW '-'b 50 n 
,10 ln b ¥ ': __ 1_." .""!he" •. 

'. 1 naI_ a>eIiaI -U-""- IO_ u_ ".,ft ~ o.I<"cd hi. _. _" ..... _,1 
I~ .". ... 1,,,,,,, .. 1,,,,,,,,,,, _ .... ,tt;Jnc~ I!r<ll!". 1"" 
" p"'. -"to ____ ,~ .... bat_cd ,..,._ .. _, 

4 "., ' .... '·'1 ,., •• ""'"!>t MHIIO I GHt w""OJ1 "Wee;"". 
, ... n.., loss .. "ontlorlTllll<>n .. ,or 

MHI 10 1 GHt w,t~ leN\ow'1II __ If'" enol 

5upp1>C: 874 U/J-Pl 300-11 form..,.... 814 WN3 Sflo.-I.(;.,,,,,,j 
Tum" ~''''". 114 W03 1lI*>-C .. <u~ f ..... "",,""­
_. 11~'~1l2QL ""' __ ~ ..... I'. "'"' ... t, 
16O,l·8 Ulif Au-- ".,,, u ""'tof). """ 1J7"Z~, __ 
"'",,. t... ,.~ ..... ' ,"', .. I ~'*',~ m..-
174-UB·1'2 200-0II", ' erm,nol U""= ~ 110''''' d"ec'" 
1<, 2OO·U I ... ·"" "''-'" ,,, ... Of 10 t>llM1<od .".".._1 •• '. 
"'IWW 1<-r""<I4J> fREOUENCY, Dc to 1 GHI IMPEO"r-;CE 
200 n, SWR 1,2 10 300 ".Hr. ].3 to 1 CHI lA"NSM ISS'ON 
ll'<E RG·8~IU 'e<om~",,_ 
114-UB·Pl 3Q0.0hm lonnl ... 1 P .... , Con~. llle 2O().n 1>01. 
_WI""I'~" ..... OCIO',"''"'''' ""'1>OU>.I0300u r "",Me, _ ., _~ ....... ~ ...... " ,I> beIM>co' 
'" .. HI ~,>1"'" ",', 'i"~' .....,al", !d CIt1 ,''''. <leo...., 
".c.'*t~50-U, .,':,~<u" 

Modi • ....., OI"f"','O"S '"_,' ·UBl. l 11<3 3&2 38., 
t1~--.w "'~ n .. Pl. Id 15.22.. ~5.« . S6 ",n 

NH WfJC;HI ·UBl . 1.J 'b 10 61!a1 .P~ Of ·P3. 0 6 Ol" (11 1/., 

.. , -, 
.... ',-_ .. -.... --.CiI""O • 

-,-_ .. -.. -

_r .... _ 

."-<1>' ..... "." .--,,-,,~ GIII"_'" 

.,..U",- .. ... 

." u ... _"'- , .. _ .. """ 

... U.·PJ __ •• " .... , ... 

- --
.... -

• • • • 
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GR874 Terminations and Attenuators 
for 50-Ohm Systems 

Shorl-Clrcuit Terminations 

Open-Circuli Terminations 

""' .... J • ... ,'""', ..., .... '" 

~irC\J't t ... m'''''~on, ... u"t~1 in R$1¥>"lhi",. Tnil<al 
toa>'~ line ' ..... th CDnd"ionl '01 ,ml*la'lCe __ to 
W" ...... i<J ... ClPIorOQen<i'tu'te:! tIneS 
r"",-r. Dc 10 7C1lz.IO!lGHz ,' _ 
_ __ r.fOK>,..,. PO$IIIII" 01_<."""- .... ..--
...rodf ____ laoool_. __ 1011l0.05tm. 
tor 814 WO: 0 III 0.\0 em, ,ot -WOl ... ~ 3.2 em. 'ot 
1'103, .... II"" .. ; .... Tho I,ntor pOsit"'" ..... ~. to ItI/It 

01 It>o ~hoft·{"cu'l ~_ In In. 87( WN3 (3.2 em ,150 COt­
,~ to to. _·to-'.'Of"",e-p/ar)o d,Il""" .. 874· ... l 
Com_t 1.I000nl _ 914 Ual e"'un). 
_noeo~WU!l.H"O.2"'O.11q] <>e1, lib (05~1I sh;1)­
.~ 

Resistive Terminallon. 

.., .. -... "-, 00""'" 

~, ' .. _ nat..",. .. , ..... u. Ito _Ied-' -... mlN., "" lor ,",,",>'-. ._.'" .y"''''-_, ..... , "....::­
!>In.: ---r""o, Dr ....... .It'd L"""1I....,. -. Tho ktIaoon 
I<>C~I''''' 0 • 1"<"'1)' _; .. , .. ,,,",,,,,,",.on ptrm,tt tho prod...e 
loOn o! matly """"'" """''''0. Im:>«Iar.ces m'OUllh ., ... add, 
bon CI ""'10" .... at 874-L Air l ..... 1,,<1(1 or IdjU$t.oll. 

F"",......." Dc 1<> g Glil 'or W'>08..... W508L '" 10 2 GHI: '0( W\(!: .,-~ wzoo 
II< _'--, roo n - 0 S'II ,." ""'508 _ .. i-.. .. 100 n 

I I", 'HtOO 200n 1 .... """ Nl;OC) 
[_~ P'OW[~, rm.< CCIIlI,c·.""" 2 W 10< W50B _ 
W!.OIIL. 0 ,',W ,n' Wloo. 0 2~ W ,." H2IXJ.. SWII - 100!' 

0.0131._ !n, W~ _ W~L: "'" _ Cu ...... 
MKh.nlc." WU,Hf 0 2'~ \0.1 ~ "",. I Ib 10_S "-:' ""1> 
.~ 

Adjuslable Siub. 

Fot .. ->t ' ........ I", ~ ....... ;...._ ...", "" ... 1 
1..-'" L __ ,""" as fUel ........... ~II. W,'~ .... c.T.,,,,,, , .... 
d wtOf. tnt .. ub...., ''''''' on ., • ,01K1,.,., 'IP1' ... ,'''''''',., 
STub "",,,,,, aI • «>aAJJI ,,, .. ''''h • sl<1,ni """" ·~,c,,. 01 
Il>1o mu'I'IIIiHP""K·1.,i'!>' lope 
r,oq-r: CIt tc8.SGHl 
1.en&I~: 81" 1)2(11., 2Q <.<'1\ ...... It_. ",",,01_ ... .-Itoea! 
"'''"''''~ '_""':\>0" .. a14 fr.IO ~ aI _I tirol,' 
814 D5O!.. !lO :on ...... \._. I'IQI ,,",' ,;>104 bel ... ""l1l$I­_,eI ......... , •. ,., 
....... ' "0<' .. -. ... _ ....... "",,_. 

244 GA.U ~ TERMINATIONS AND ATTEMUATORS 

M_nIcot WEIGH' 02 " 10 I qJ ntI. I "105 !qIJ1/I;p­
.~ 

-

.'''-

" .. ,' 

-_ . ..... , .. --

rr-f I 
'r~""_c;,""",,,, ___ ," _, ____ ,n."", 
~ - - --_ . ... .-", ,,- .- ........ -- --.. ~ .... '"' .'. . , 

, 
.1=_ + 

., .. ~ ... , . . --,-

_' ... T __ ....... n ....... 
• "....,., "' .... ~ ''''''"1 ... , .. "'--• .. _ ... >o,t "·'~.G .,.",""- , 
.,. ""'0. '00" ~ ..... , ... ""',. "'" ., .. _*" _ ........ 0 .... '. __ 

~. _.-_ ... _ ....... 
."·D-,,,, "'" .... , .. ~"'"'' -."--'" >0 _ .... , .. ~.'''« , 

""" .... "",. "" """ ... ... "" ..... .. 

Gl~{_....:.o 191JCO"'''''' 



Variable Capacitor 

T~n II elo"" 'I tar rMO!.an! I ... c """I, ""'f~1nfI tran~ 
'ot" wl b< •• 1 Io<i ft ... ,", ~., .. " ...... I". If" .~ 
moont. _, .", "" 10 OJ,· W.'.I ",,"Ided, fle',"II~' '" ... ~ 
110/\, pte< -, 110 ", lMtar,np lieN' <,'~lt.oI>«I v ... ''''' 

r .... -Y 3OOM>fr,rn>i'"'" • ..,"". c.....u-. '" _!~ )4\0 1O/lf' ~ ""' .... 100. 16 ~ 
"'72~",,' , ..... """cAe7'TT ... ~ .. I'"'" 
~ __ .~ :>' ... f""QtiS, ~ 15 ,n 1133.... loti,. 2 5 '" 
1&\""" '. WEIGIfI.0.elblo.4I<alnel 

"'" ...... " 
Fixed Attenuator. 
Sing"'." 'I'"",, r Iype .... ;'13"" pad$, !OI' Inuw,,", f1/ /bled 

all""",' !f\ 50 ......... ~'I.,...,.c <I!ot IsoI.al'''" _ "",1<1', 
10 50 -. ..... , ~ _ ,,~ ""'1 ,_ [all .l!~ 
"", ... 111 01 one d ... """ _ c,'_.:aI .-...... H """" _ .. ._ ~ TIIo 6-. 14-, _ 2G-dB 

...... " ...... 11 -.... .... 1 .. PU'" _leal""" 
...... ,_ d;" ." 

F,.,.uency: DcI04GHI. 
"n ... ",,~on "«.WHJ l,eI.t, .. 10 car....,I,,,", c","" 1I>ov;n). 
"- O.ldB. <I< wI GHI, - 0.4 dB. 10 2 GH" ~ O.6de, 10 4 GHL 
TEMPE"" rU"[ CQ(fF~E"'T. <0.0003 4II1'CloB 
Dod....., 0 R£S'ST~"'l:(' 50 II ' l'ft .. .., ,~.",., ........... 
50 II l"fN POWEII..-. I W cw. __ 2 kW-'<. 
1">', . 
M_.""",I: l>IM(NS!O"S, 3 5 .... 189 ....,1 WOGHT, 
0,2!bIO,I.,ln.' llb(0,5~Ih'~' 

.- " .... d ... " .. 

Adjustable Allenu.lor 

, ,." .. 

.. ,. ..... .. ".-. .. ".­.. , .. -......... .. , ... ,n .. , .. ...., .. ,...-, .. , .... .. .. ,. ... " 
" •• boK ,\)'. w!'" ."_;sI. 

I' '" or •• "'" one ' c.,:.br 1fo(.0b0tt. Of' 
• In ~,_ .'" I,po ICI "'b' ", •• " ....... 1 ,If' -$ I ........ of 
"'""""'" • _ \II:. 'III Ph ... IMt II e_nh.lIv 
cono.!""I •• me .'1..,.,.1 "" .. ",,00<1 rho "''''" hit. of>;lfl 
<OI"tl 110<1 ..... ",m """,;". GRa74 ~1llr1, ...,. tnd '0' 
'''''',:~. I'" __ lor __ II ,,"CIdIJc<o< ",!f\;mol "",.,,'" 
1",,,1) ........ _ ". 50'" 1"-. n.. IDOIt ~~ 10 _,A,' t··· ."~ 1 '-' !II !i(I.oIwII ,..., .. _ • lox ..... 
GRS ~ . ""'.'.- '!.~."',"."IMlIOI""DUI""lpcrt. 
"'",",', .,'" ".' .,' •. " pr-. 01 - _ 180' a'e ,""",:e<I '"' 
('-" ,.e, ,""",'<n. 
. , ...... ".,., 100 MtI, f<>. GMr. 
~h' . ... ".ft .... Ioft: RA"G{, 12a dB. ",'" ""'in I,,,,, '0' 

'·'·1 "I" 1;19 </8, "',"" "'- "e """,,,,,,,led .. , , .. I f<> """,m,,,, _iC _, .. , .... cct>Il'". 
',' ·.·,1[R SC'U- 'II> 120 da, '\ccUII"'CY r.. ":0<1 "'1M. - 10.0IS. ~ 1'., ......... In ICI:' 

'~. '11 ... _ """t<:\Odo tOfT'K .'''" r ..... 1 is ""i> 
~~ J,. It\n ,~, . ....,to~ Inpo,ll. ' (0-01 • < iIf....-.oo In 1U13 
' ..... n;:s D II dll. U , .. , '_'''I. 
InMftIoft L .... h.,.., 1n~1 """"",10' 10 find QI OUIP'J'I cOIl .. at 
J GI<" wo .. , IIi''''' 0<lW(~ ""'~ !S!to U FOt'!iO-Ii Ie',", 
... :l1li , __ , _. 30.4 • 2 dB ',,1111Q1<1 ",I ., OOB; 17 ' 2 411 
""~ ",eIt.., at -OJ d8 c .. n. _ 0 <l8 no, .a:w"~1 
~ .... h.oW"'",mw _I ""-I •• _ '.one<' "- """"''' ",. 
DtahOo> .. k< ...... 10 "'" .--9 d8 .,..Ie _ .. I. 19 ' 2 OS ...... 
~_._o"~""IIOII',"IOIGHL ... 
IO" or, _ d""""'y 1o,,,,,,, .... 1 •• noa!;l1_ 

• r."..., _. """' .. ' ...... , ...... ,.'" , ... ,_, 

, 

, 
• 

•• 

T 

, 

• • 

---

SWII ' MA ... l";l < "~I 1 Gftl. I U I' .... I II> ~ G 2, 
o\,tr,:r, ~.'tl(,"" ~"'''1'''4Gl<r 
O'd "ul, '''PUT p<,rMJ •.. .,..., )CO W,I 1 Gil ",_ ...... 
1,,1 OUIPUf,rTtl' ()5W 
MK"'nlca~wtlGrtl I .. ' IIHO,61\81 .... ' 

-~ . 
" 

t 

-.. .:;;:;;;--;---.,.-CWo .... " ........... a_ ... --,.;0" .. " 
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-............ _-­I.. ''''_"_ - -
""-"---". _ .................. ,._-

• 

1452 Programmable Attenuator New SInce 
C.t.log U 

• .11 wlld-llI'e - no rI"", 

• 10 kHz 10 500 MHz 

• 0 to ItO clB In .-dB .t~ 

• IIIgh Keu,"cy 
• , .. I.Wltchl .. , 500 ,.. 

• p,echllon .... ' .I·llIm .... 1110 .. 
... Iur. long.1. ,m II.blllt, 

..,-<18, ..... i~", Ttle 1452 ~'o.ides an~ auenualoOn 
t,om 0 to 110 dB IOf Iny s<g'18l 'rom 10 ~HlIO 500 MHz 
,n len lhIon llall, millil«::onljl S'II',II lIP to I hilt ..... 11 
are _ted at st !,eq~,I!S; Insert"'" 10K 
,...:I SWR .. re ",; ... ~I 

tt.1IalIIo _ ... apr.... II.., •• '. ool<le-limiled rN)'S 
'1' the 1452; all _,tch""it -ecompli$hl!d by SOlid-mil 
Ge'o'ICIIS. Thoo ..::cur",~ 110 ItChol'Ved b)' 1Ite<:;s;on 1II<'t.l1-
"Im 'H,.IOrs with Ionl Ie'''' stab,loty, and C¥elul <!Hill" 
oIlhfl attenuato. n'twar"" pfeMNeS \he" 5().Ohm ella,­
acWiSlic Impedance. 

Two I'rICII!<!'Is an! offered. One allows "","Wi. ... well II 
•• mull. oonlrDl 01 tile ~1Iet1""'lor_ It inctlldes • Qllinet 
fOt bench use ,.t"d\ can also be Oldapted !Q< 1~I"'t,on 
III • ltandard ,KJo. The 01".., .. ves money ar>d tpIICI '" 
,yRt'mJ appIjgo1.OtII 0,. ~~lICIi .. """'0' canlrtII and 
·.tr~tubi_ •. "-_.,,. 
SI"t:ClrlCATlONS 
F ..... -r. IOkH,kl500"'Hl 
I",Pf<I'nca: 5(1 ". 

AH ...... Ik>n: 0 10 I:KI O~ .. p, I "S "''''''''''''' eon"""", b, 
,~" " "eal<><1 ,""'t,, '~I,", .~ 1<' .... 10 '0 79 .1B' ........ -

_. ,~, 0' "''''''..,~ 10 10 80 dB) by 020 10 8 ~ 2 1 
" ';'~d OT~ .. ,,~_ (""P""" "W, .,. .. 
V,",07",A,."t: ·]~IO !5V~O,"",,1 

• - -•. ~ - -
PROGRAMMABLE ATTENUATORS 

ed \0 '''''' 14 "" hI>' 57 »I., 
a , 'n • .....,., ~ ...... " ;''<G rl'~< 
._ .t,,,,., "":C~1'OOC,-L. ___ fu1~l .... 

400 ,or 10-<18 ~ _ )00 I", 2tkI1 >Iept.. ...-.l 200 ,. _<,I 

'.'"" 
lD , .. .... ..... ..~,~ ..... ~, 

.,,__ ~U.. ~ro.k .. "" .......... ..,.oa, --Old" ~'"'" 

- ,.......... ~I .. 
... . ;- IOUIl/. , 01 11/, I ,_ ,. 1 r.n I 

1.51'--' 

,),Ow, .. 
,'"" "., ........... - , .... ''''-

~ " ..... " ... 
aU" 

,",>.r •• , 

<1.,U 

·,U" 

fIo""_ fUlP'ERATVII{ 0'" "55'C"....alIre . .00 I .. 
'1~'C,' ..-.. ..,.. HU"'" TV ",RH_ '4O-C VI 
IRAflON 0.03", "omIO",SSHlI",_ •• __ 
LO ",., HI I", ,~ __ ... "'.""'. BlJ<CH H~"Dl'M·~ 4 .. 
'" 45· IM'L STQ..810A· VII SHOCI<· 30 G, 11 ms. DIIOf'. lCI in 
, ..... " 100 10 125_ 200 IQ 25(l V. 50 10400 Hl, 21 W'n, .. 
... <I,.n ... ': M"".<at·' • .....,~ 11><1 "moTe""'f ,"""ofa. O'MUI 
~ON5 ,~" .. dl Iot ........ · •• """ •• IS 5.3.47.\3 l' In. 1211i48< 
340 "'m, .... moIfI""'t. 91].341.10.&4 in. (211<88<210 

w[,GtlT, 1.1 ....... ,._ lID IJ.1 't1roel. II .. (~~II 
- .. ,.' III IIII~'" 55 III C2,5 "d n 8-5 13.' "' • .......... 

, 

" .. ..... "M . .. 

,,"" .... --. -~" .. -........ '-, ...... -." , "",,,"-
~ ... ---""'" .... - ...... -...... ,., ......... 

"' ... ", 



GR874 50-Ohm Air Lines 
Fixed Air Lines 

r .. "'"' a. $p!IOinS ,", ... connectl", ft_t. 0/ a c",,,",1 
sy., ..... as 101T'olHlola)i olements, _ .. absolute 'mpedance 
,.feren<n in Lme-domoin 'e-Il<!ctomelry. £och u I,,,,, con· 
"<t5 or • length 01 5O-n. , ;,-d,electric. ...... i., Iono ""'Ih • 
GR874 0","""",,,, at u<h end. 

F, ... ~OJ: Dc to 7 Gft!. 10 9 GHz II ','fllle.:! ... ar. ""'!<ed. 
Ele<:trlCol: IM f'EDANCL 50 n INPUT 'ltOLT,o,GL Up 10 1500 V 
l1li. POWER, ~verap Into!>O-n 1God · Up 10 40 ~W <Ie I. 50 
"Hl . <leCfUS;"1I ... II vI to 0.1 kW 01 LO GHz 

l..ot1eth 0"".":", 0.: ... ""'" 

"H'. ·Clot ... ""', ,-
114-1.10 ....... 

!O'"'" • 0.00"", 

"'_-"0'<", 
)0.11'-0.""'" 

Adjustable Air Line 

0.).1 .. , - 0.0011 "" 

"10\1 ~ oJXI'O" 
1 a0.01.' 0«" . .. 

An "r-<li&IeCtrk: e<>ax'" U"" ' hot .,." I><! t. r....,opod to 
(~It> 1en81h r", I>$< in malt:hi"ll .... tIoc!r .. s. '$' p/\a$e 
",,'fter. an<! I •• VaI,oIll. hno..Hlay eIornonl. ConIBcIS ..... 
"'""" ~ ""'l1ipl"'rwinll fin&e<. oro! connec, .... 'ft! lock;", 
GR874 

F_L>Onq: Or 1<17 GH, 
~n"h 0' .I.d,u>I..-.l, 25 "'" lha'( "_lor\iIth., 600 MHZ). 
(_rico'; I~PEOA~cr. '- 50" ... ""n tUlly cou .. posed •• 57 II 
WC"" tU"1 n'en<l<'/l INPUT VOtTAC.E. Up to 1500 v pic 
POW[JI. """'"80 ,n!o 50· ... 1oa(I, Up to ~ ~W. de; to 30 ~I-l •. 
<m:'~"'in~ .. l, ~ r \00 l i<W ~.!!> GH, 
Mo<~anlca!: LENGTH. 13 !O 23 on. (33 to 511 em). 

• . ~ 

Constant-Impedance Adjustable Air Lines 

l;n" O!,.II:'-' W;!~ a -., ..... SWII and a ~n,r.,.m ,~ .. "" 
'ori",c ''''pe<l4nce Of SO n. E'I"lC';oI'y " .. !ul lot ellrn'n>!'n~ 
t~ uwal S""tn.dw! cor'ec!"",. !", leng!" 01 !i .... be_ 
unknown and imD<O<!."" .... me ... u'i!l.i deYj,.~. AI"" uselul OS 
'm~e· .... .t'lung t,,,,,,,lo,,",,,,,,,,; p/!aM..cljuSI""",1 .'e 
ment< 'I' ,,,,,,,,,I '1'''.''''. 1>10$1 "_I 0' fre<l""""~ _ 
!ha! f", wn;dI II>e Ienl!tn ot i<lJ .... !met!1 ; •• 1'Io1! w;J ... 1et\81~. 

f..-quency. Dc to 7 GH, 

c ....... A_mo", .,. 
IliAvuu<on. ,""'- ", .. 

-<y'" .. 
II,,",", 
,,-
.1 SGw 

'\'o>"»>"H". "" OI,,'jG", I." ., I "", '-'c .. IGIt, 

I 

,~,~ ... < ...... 
100'''' , ... " _ '7. 
C",ll. _""','''''' ..... ' .......... 0_ , 

,. 

• 
• • _ .. 

-­.. " ...... --.. , .. ..... .. , .... " .. "."" 

.. , . .,.", 

.. ' .... II 

Trombone Constant-Impedance Adjustable Air LIne 

lJ_ '0 very ''''' ~,n O! ~ 50 n Iran"", !on Ii,,,, bel,,_n 
I"'· I,,"'; le:"" ... ,. """""1 """'''II !"" term...," or u, na 
fI,,,,bkl co/;ll"" (;e"".!. 01 t .... 874 l K2Q.. ,\djuilot.,. Li""" 
10""'; 01 on. ."" try. lJ·,ndpo<:l ..,,,,,,n 10 lotm a "1I'd .. 
''''''hl, ~ be ",ull&Ol<l "'Te '''0.0<11''' ..... , GR814 c_ .. 1 con 
"""tOft or ,,, ... ,lO<fTn ~ I"", by rr"!eMl. of 1100 en .. In<l! ,n 
c'o.<Itdl and ''''!dl1ec! vo'ticolly 10 ..... berI<n.~ LOw 
SwR An e-oe''''nl """.., .",11., """ .at""'''' ""!at line 

Fte<t.Oncr. Ck 10 2 GH. 1B14-l~1(11. f1!«>mmen4ed IIIXN~ 
2GH~1 
L..,.tIt 01 "'*I""m<'flt. C""," 4~ <.m ( ... 11 "''''lcnll~ al 
34OMH,> 

SWR: ~1 1 0loClH/.':1.25Io2GH. 
El«trl<.I, rMPt:o,o,NC£ 50" 
", .. hanle.ol: LENGTH. ?~ To II in. 161 to 113 emL SPACJNG 
bel,,_ """I~ 1,181!> ,n ,30 m'lll W(ICHI, 2.~ Ib 112 
kR) .,., 

""" t .... _ co. ... ",.,_"'" .. , ........ . . , U-.'HTl. '" ""' ......... G"""~' d... _ ......... 
GRI7.. AIR LINES '47 



GR874 50-Ohm Coupling Elements 
Tee 

F<>r C<lMe<ti"ll ~lub! ~M <>\110, ~I_t. If> sh",,\ ",i lt>. 
~ ... I II"", 
EIKt"'=. I: IMPEOAr.IC£ : so n, nominal INPUT VOl lAGE· Up 
1(1 1500 V pic POWER, ........ IIIto 5().n load. Up to 40~_ 
rl< 10 50 kM~ , \ll!erea$irl,l as II , IT\O 0.1 kW at 10 Gtl. 
"'..,honlu~ DIMENSIONS. 3.3.8 ... , (86 mml IOt\I X 2.25 In. 
(57 mm) wid<!, W(JGHf: O.4 1t1 (0.2 hcl ... ! 

Power DIvider 

A coaxial toe ... al1 • \6.67 -n ,esI"", In UCh leg. tonne<led 
!.ol'\t ~ fs ""tdle<l at .... 1 Dorl when tho oUIf,r two I">rt, lire 
(""""naIad In 50-11 Ioodo. Till mat<:h heNd. Il1'CI.IRI>oUI Lho 
wiele trequency '''''I/O Tllera;. O· pfIo ... d;lie,ence 1>:_ 
t ... oYlf>I>t$ The " ... 01 .lotI'" depos,ted-ea,bo,..ril m , ••• otot, 
and ! ... linear SWfI-rrequeocy r.l~hon"'ip make the .. _, 
di.Id .... par!iCul/ld~ .~Iu.oble fO( ""I", _~ arid In nol_k-
aNiyl8t applICO!''''''', 
rl'\!<lutn<:y: Dc to 7 Glk 10 9 GHI If ")",,,",tor • ..,. IQ<ked. 
Power Di. ioIaft: E~"al .. llh 'n 0.3 DB ",hM symm~t"ally !ed. 
ElKtrical: IMPEDANCE. 50 n. noml""'- INSER TION lOSS· 
6 dB 1-2, -() 5 dB). '''1>1>1 to each outpu1. INF'UT pOW8t 
2 W !TW< """\''''"'''' 

90' Ell 

Cort .. nlent righi_ie II ... ""'lion. 
SWR: <'1 06.1 2. Gill. <1.)5 al 4 Gil .. 
Electriu~ l~pro.r.NCE. 50 II, ~i""l EL£CTRIC~L LENGTIl : 
~ 7",". I NPUTVOl.l~GE uPlol!iOOVpIl POWElI.:o'if'· 
ate Inlo 5().n 1ooKI: Up to 40 kW. <Ie 10 SO ~1l2. dooeru.<Rllas 
I " t 10 0.1 ~W .!lOGtil 
Moehonlcol: DIMENSIONS 2.25 In. 157 mml Ior'II • 2.25 In. 
t57 """'I " uIII 

U·Llne Seelion 

A coaxial ""'" section tn u.. shopo 01. U that I, ~"t ~ 
"""'Y ~i.l .. tups 
Frequancy: Dc to 7 Gliz 
Elt<:I<ic.l: IMPEOANC£. SO II. """"""I. 
Mocr..onkot DIM ENSIONS ( .... hXdl. 2.2Sl2J<O.88 In. 157051. 
22"""1 WUGHT,0.~1b(0,3kalnct. 

Rotary Joint 

Mixer 

co .. ,,_ 
"""",,". 
011'''''' 

A brcadl>ar>d "',_ ot ,mproved <In<If1' I", use ,n sene", 1 
"PIlhtal, ... , I11'III ..... 111 me 123(0 I·F A"'p' I ....... holerodyr'" 
dol""t'" 'I ott.,. ";<!o, 1'«111""<)' ,ange. i<IWO>' SWII. 10<;".. 
I~>k.lg ..... """10'", it '<>qui"" ..... ""'-I-os<,II""" power 
F, ... uonqo: 10 MH.I 10 9 GHI, MAlI I·F. 60 M ilL 
,...I,I¥lty. <6 "v. ij'l)OuF •• n",,1 """.rod 50 II ... HI ''''''0 • .., ""(­
\aiL ,I I_I "",>",IIt' 130 Mliz ,I. o.~~Hl I>rod,,'dln. 2<1B 
",,"'" IIHU'~I 111' 3 dB, lOt m ' or <u",.n! rJ 0.5 mA_ 
Input; .: 6 mW ')r>U"~ ,~u,.tId I""" 10<01 OKoIl~'" lor 0_2 
rnA recl,l>ea cu,renL I"KNl_ 1.0 SOU<.,. .mpo!Clal'l<'M, fI.!CII 
!j(I u! 
DKtriul: IMPEOIINCE SO 1"1, Input 400" avsi7 pF. ""'pu1 
DIODE lN23C 
Mech.nleo~ [):MEI<SJONS. 4.63 .n. lIP mml iooQ' 2.5 'n 
'&I mml w:<le. W!IGlil 05 Ib 10,31<&1 not 

GR814 ' COUPLING ELEMENTS 

MI<I.onk:ol: DIMENSIONS 
ISO mml wde 

~-. 

..' .... '0 .. , .... " 
4 In (102 mml ..,.. • 238 In. 

!e~ . ,.., . . . ._- -. 
_ .... ,. ......... 

I,.· ... _10<.,,,& G ... " __ ..... • 
.,HI.-.. """'''& G""~ _" , •• 

."V1 
I -~ __ Et • 

"' ..,R ..... ,. , ...... ,., n, .......... '"" .... ,. ",nl'",,'" .. " ...... 

T, ..... ,"" 1""­___ nl 0 ..... ; 



Mixer Reclil1ers 

,,~ ..:I rtrn;_ klr ......... ~ ~'Cf .. ilh 
," , ! •.. .- ' ..... 
r .... -r. .to "uo, In 5 Gtb. __ "l'~ o! ...... _ 
~ ,' .• <1 • ...,... """" MM l-f. 30Mliz 
_MIy: . 5 .... h-I>-'.M llQ~".IcnIIo· 10 .... btIW>d !50 n 
!o ... '" ..... (pul oj , ! otnpI"'" Dr ] dill. 
"'put: 1. y" .... ""<Iu~ !,.," 'QUI_oI!otof 
EIKV\c.Ot 1"'PU>ANCl' ~D 0'Ipu1," 40Gn ""'PU! 0100£. 
I'IZiB. 
_<>Ieol; OI"'E'ISIO>/S 3.75 In 195 mrn) IonI • 35 ,no 
L!I9m .J .... - .~ ,:;----------...... ....... ~ ... , ... . -,,-... .... """ ,., ..... ~ .. ,.--

." .. ..... <.'''1 ~ •• ,. , ........... 

Voltmeter Rectifiers 

Used 10 man I<>r t". "'>1'- 'n _ ",..~ ~'-. Sim.'" '" 
87~ VA but '''''1 ..... 50-0 tDsIOI" ill _'" ",til "" ClUlpul 
..... 1 ,...,r.r <"""""lOr. In .~"'" .,..tII • ..." .......... 
_.l "'_11 CMtloI_ ind<Ca1Ot. "- can olmulM1o. ~D 
,..... .•• , .... ,II> _~ _"""Oll" '""'t.eo __ Da """" 
.......... """""'".-,....., .. ""*"-

f , ... -r. 15 MI'. '" 1..5 GtI. ""'"*' ....., •• CjjL.IIf_ 

"","""'''' £IKI.fC.I~ ,MP[Do\"CE. 50 II........... I'IPUT VOlT"G£ 
1. Y ","" BYPASS CAP4ClTA'IC(, .. lOll pf. OIODr lNllB 
_ft!<aJ: D""ENSlONS. 3.15 on. 195 mml ....... 1.~ In 
(1)4 ~,,,., ..... wtlGIfT. 0.' II> (02 i<&J not .... ,._.-" ...... ....... "",",,," " .... --

........... ""' . .... " .... ........:tof> 

Voltmeter Detectors 
for_ •• _al-_rl·_6tt..:t ..... ,IIo.<x • 

d;':OIOt ... _ a _Ia!c<!.~ "'I«I..- ... ,\1'0 ...... ;, •• 
_"',.... II ... Da _ "'tG • 50-(1 1.-. ... ,1I'Oul In'.' 
""', ... _~ _!.n~;1Y or. w'!h. C1187~ SOn 110< 
Nlon. 'I ... '-....., ...... !dMI _1Of '" leO ............ . ~ 
r .... -'C)'t !!DO ILlIl tG 1. GIl. """" _ •• m.ot'-"'fG'" 
bo· 'Ot 
SWR: /·1 I ., I CHz. < 1.2 ., 2 GH~ 
IlKb-Iut ''''P£!),\NCE 50 II ....... ina!. 'HPUT VOlT4Gl 1. 
Y "' .. B~Po\S5 CAPAOTAM:L" 300 pf OIDO( lN2lB. 
NKlWnIut DlU[NSIO!'1S, 3.75 in. (9~ ...... 1 .... 2.~ ,no 
1"" ...... 1 .. ,,.. WEIGHT, 0410 !O.1.lqj:l fIR 

Low-Pais Fitters 

-.'--~ .... -
." •• 11 .... " ...... ,. ,",toI'I,.,-",-", ... ..---. .,.,., ,,~, .... -.,,"""""- '> .,U' ....... ,~~, ""'"'''" .. " ""' __ _ ., •. --. ,aM,. "" ,,," " •• ,. ..... • 

.. '';;';-."" "'"""' ..... ".'~ "'" ,_. 
....... " .. " ..... .. ,,-, ......... • 

T,pI .. c~~ 

.... _""'-' ......... '...,., 

-

GR874 

-

I .", .. 

; ,-
I 

.. 

--
~ ._-

--

, -- -

~-

-' 
- ••• "., •• _ ..... _01."·'''''''-

COUPLING ELEMENTS 



GR874 50-Ohm Coupling Elements (Conl 'd) 

Coupling Capacitor 
A mor' ~I~ 0/.",... •• 1 lone Wl t~. u.s!< CllPllCita. I~_leo 

... ,th tho "'''''' C<YIduttot H'ah I,~;" ..... lr'~"""11<!d 
wit" ~ ,ell....""",. bu' <It Md low 8\.<110 f,equencies ""' .-
F<equen<y: T04 Gill 
c . pac/lO"c,", 4700 1If, -20-1- 50'11. . ... r~ 
SWR: <I Ofi ~1 I CHI. <! 15012 Gill, <I 3 ',om 2 to 4 GHI 
fleel.;c.~ I~P[[)ANC[' 50 n, nom,.,.t. INPUT ~Ol T ... CE Up 
to 500 V pi< POWEll. ".'1I£e '"10 !>CJ.n !I);od Up 10 5 WI ~I> 
to !>OO kH, """,USi"\ , •• 1 .. , 1 to 0. I ~W.I ! GH~ 
"'_ ' "al: lENGTH, ,". (76 '""'t. 

Series Inductor 
Us«!". _ral,pJf..,." wnm, f'IIlm"'" In ,""""N·line 

c;,eu'!$. "'"tching "...,sfo,mefS, IWId baIU"" . t low "equeI1-
,~ 

f,oquel'>Cy: To lOO MH. 
InclL><I.oM<ll: 0.226 .tt.!. 5'4 at I kHz. wles. 
~~ I~PED.o.NCE- 5On.,....,..na1 
"'""l>anlal: WEIGHT, 0 .25 Ib {O.l !<tI not. 

Insertion Unit 
5mo11 com_' •. pods,.nt "an "om ...... j,ltB., Ot I)Intr ""_"* ....,.".,tecI .. 'tnln the 2·incl1 IoI>B. glib-inch d".rr"UlI' 

'PICe C6\ be oortI'It'l.,lly InoerlO(l Inl0' 50-11 coaoial .,..wn 
w,tI1 n'linim"m ~ and d'$COnt"'KIiljo. 

ElKbIc.~ IM?£OANC[, 50 n. """'ln01. 
"'ec/I."Iu~ LENGTi+. _ Ja in_ (I 1I mm) _.-
11. -:< 1. __ """" _1o"fG",'. <CMO<IonI 

Component Mount 
A lh .. 1d6d ~k><u,. !Of ",",>tilleR! """""';"11 gl .,..,11 

COI"!1ponet>t"0 Ix .......... re<r. Use 01 """""' mlnim i'et WO)'· 
e.paO~ .... i.>tiOn on Impodo""" ".".,~fl!fl'ltnt. of ci, cuil .Itt"""" .. Incl""". two ~ ..... an BN-WNJ SIIon-Cj,­
cu" r .. m'""li"" _ an a74·W03 Opon-Ci,-,;uJI rotmlfw1 ...... 
r", ........ t/l 1602-B UHf' Admiltanc~ Mellt. on B74-U<2Ol. 
Con.wnr-l~ Adlullatlltt Une lull<> """,",mentled. 
r r.quor><r. Oc 10 5 GH .. 
Eteclri<.I: IMPEDANCE, 50 II. """"naI. 
fM<:~.nlul: DIMlU£R· 3 In. ' 76 mtnl. WEIGHT. 0.7 1tl10A 
1<111 net_ 

Coupling Probe 

Elecuo.!ahC prObe C""""'''i '" , hldl", IX>'! """,nted 
on • GRB74 ""","",or. 'No.. A 110" at pootJ .. "10 . ".dallltt. 
,"" 814-02 ....,"",'" _ I 
(lectd •• ,: IMPEDANCE, so n, nom,,,,'. 
Mocbnlul: lEriGIH, 2.08 on. 153 "'m). 

BIas Insertion Unit 
u_ "",n oIcUeQ I,,_.he 1602-11 Adm"....,e M_._ 

1609 UHf Adm'tlallCe Blideo tor '''''''',une. oncI .iml '", 
,-,_IS when 1>" 10 10 bo appi..o 10 6_. It""sI .. 
I", •• OM o,~ $010<1 .... '" <I/:>,c"" h COI"!1ptisoK • bloc~ina 
"'!>KilO! on "'in " 'lh ,he ,-. an fsoI.ot"'ll ","""",. one! I 
10..- pass lilto,. tn £loIted-I;"" measure"","". tho un,! ;. In­",,'od., me 1IlMI,00 end 01 tho II"" """ ,"","1"'0 Intlodueet 
"" ~I""I;,,"" at tho """"",*"'<In, lo,mlll.'s. 
Fre<q .. nt)': Do 10 5 MHz. oil _ clrcU 'L 
EIod,lc.ol: IMPEDANCE. 50 L1_ noml",l. BIAS. '""" 400 V '" 
2.5 A. INS(RTION LOSS, <1.7 dB \y~itJll !""" 300 MHz to 
3 GHl. <!l.B dll ryl>col !rom 3 10 5 GH, 
IMdoanieol: OIMEtlSlDNS_ (.38 k1. (\ 11 mm) IonII • 3.86 In. 
198mml w.... W£IGI-H, O.~ Ib (0 l 1<.\1) nol. 

__ GRal.. COUPLING ELEMENTS 

: 

--

'. , 
A? 

oJ!> 

,,..,.L ••• ,....- u ..... wi'" ""< ... Goa" 
m""",,",,, 0C1"~'" 

IID<''', "''''Q '''~ Col'AlOC 



GR874 Cable and Patch Cords 
SO-Ohm Coaxl,l Cable 

LO ...... ,74·.0.2 1'. I.· . · 1>10_. ~ ..... 
"" 01 tic ,~n _"on<Ktot C. 

',,.j; dr,_ ,._ ., _ 100 0244 ;nT ...... _ 

"I ? l ' '-,d "'0"'''' ~" ><I , ",""" "'" • i';,y, roono:tI" 
t.1' ,'"gpoIV""11<"C'''' '.t 

C. ... '., ...... _ '7~ · .u Tr.. ,""'." """. 1I.,,~le I""" 
t'. 8701 A2 001 ,.,." ~! h .' AI, 10>.""" _I •• I'" .... 
IICl ~AIU "'" • ~ t<l 'lotId,ng TI>o~ ... (J. 
G<JCttII'lsl!w"" nil 0011 t,e ed0011 c_ .. "e 0" 
_06 ~ 0010<1 """" _ .. I~· ,,, DO 0 J ! ~ in.! .... ,.t,*, 
~ 2 li_-<_ t ,.\ iI b1ac~. ~,_; 

• ")"0''''''110' "lao •• ,«," •• " .. dedlOO' .. , 
I "'" ... ,.._ --- ,,...... ---I .. " .. c-......,.. 

~~, .. ,. ",,,H, " ... ~, ~,. 

.,' At '-',"~ ,.- IU" '-'._C'., ..... , 
....... P"lA 

-.,.. ... "' .. '" ". ,-, ., l~ oe c ..... ,,;'IM .......... 
..." ............ 

SO-, 72-, and 7S-0hm Coaxial Patch Cordi 

174R20 _ 112.2 '_;on:I'.'IO II 00' 75111 !HI ..... 
• " ~NQ 10 "', ,HI .., --.en1 GII874 ..,...".,"', _ ... ~ - -

-
17.-lUl 1'-... 172 III · ......... 1, ..... PI" 01 bolo·"," 

, ..--~ 10 ..... , ... , .. """"""', ....... ,... 01' H ,t . ''''~ '''"' _ t-,~ I"swa· ".,."., _,.,. di..a., 
~. ,'tn~-'"<I~ 18,00~$..agl8'''''', .... ~ ~_ 
""", - ~~874, --- 1<1", 

17(·11).1, Th. on:1(!iO",_1n1274 NK5hIoIOod 
00 ,p,"II The .. ...a r... GR67' connclCl 

-----... ~" ",~,,,,, 
1W<lllIol. u.oro 1") CA1l1.CC1 

_nita!: OUtER D,.",rrtlt ·1.2.0.375 oft 195 "'''',. 0\3, 
"L ....... 0..3 ...... 1 WH',,(T, 4\2,lltlpo'2511(Ollq,m, 
",1 .0\3,' II> _'5111006 q,--' ... 1 

.. ,.­GU'_' 
"'­""-' 
"'-

"".,1" .. " .. , ... 
GA874 CABLES 



GR874 7S-0hm Components [New] 
New •• tul j~1y ... ..- ilCfoes of 61'1814 pN!f,<.pu'. 

I>OY! toalI~1 com_ll e.tends IIlI! >"erul,l,ry 01 the 
Ii ... to tile (,&Id at 75-ohm IraMnlls!.ion~ine meMU<e­
rnents. The ie"es include. fI\IIlchillg padS and a;iaplors 
to permit (1<1«1 conversion 01 tx;S!i"ll 5Q.ohm .)'Stems 
to ''''" 75-011"1 capab.",ty. 

The GRII14 75-a1>m com_Is U!Ie a conneo;tgr s.imi. 
la, 10 II ... " !IO-ohm count""pa'''' except " ~ i,...., ear>­
d<.eIOf ."" <Mulatinll bud bfe UIed to KIl ..... IhII 75-
oIIm clla • .,;lari".: impedance "'Irl>c~gh the GR874 SO-

Basic Conneclor 

ror \/SOl on, "PI I~-""". ft. ,I,~ 7~ co.w;1I .- or 
".IK ca""'.!ar<"e, '""lKla"IC ..... '"' ,~. M..-ds. 
fffll_ D< !o2Gf1. 
Uoo;tric.l; IMP(D~NtE 75 n. nomlnlol. INPUT I ~ ~v mall. 

41cW """'0 I MHz,. ~W'vr.::ma. ~ I MH •. LEAK 
AC( > 12008bo ...... 'RMI 
" ed'I_l, O''''£'<SlONS, 1 I] In (29 mml """ .. 1.02 in. 
,?\. """, d,. WOGHI 0 l Ib (0 1 kal ... " 1 110 (0 5 I!&J 
~. 

'J .. ' [J$-m ..... __ ..... ,,,. 
Cable Connectors 

, Rfj-ll. RC-!r9. _ FIG 187. 
r_. .." 
ElKtrIuo~ ~I'(~ANC( 75 n nom .... ' INPUT- r ~V I", 
06749142. '>00 V lor 081_974]. lOO V lor 08149744 
LEAKAGE 12008 bolON "1f"AI ., GRaN (7~ (I) "''''' •• '''' 

~" 
M<d\.InIaol' OIM['1SIONS. 

".,...,,; .. W[ -"T • 

Panel Connector. 

Adaptor. to BNe 

. "" 0<1; • 
rh 01' 
',"814 .(1' 

,.." ........... PC 

", . 

..,. • .q., " ..... _."";.< • • "'Q'~ I''''''. ~,,,, .... _ 

""~Be..ejak_ 
pi, toe<> __ • lock .. .. ~ 

GRI7. 7S-0HM COMPONENTS 

ohm Inc! 75-ohnr ecnneclors Wlil ..... !It \.",h _ 'noIlIe<. 
tile (U'fIII.natian ;, no! 'ecom".eloded ~ thl: '..net 
UInr/u;t"'S do fICI ioiII 5'''JIII,. A bliICk outer ''''8 Is used 
on !he 75-11 CQr1nect",s. bfiilot metal. on the 5O-fl ones. 
lIfISyres d.s(;llCtoon. 

r'eqllmlCy '\!'SPOfIH lor lhe IIt'W _;es Is specif,ed 
from de to 2 GHz a'tM"", tho! ... ,1, .'. ClH~ salistxt",.,. 
ill! h~ Ir«Iuenc:..s. lCl(;';nll ttlnn«lCIn .... standard 
" II"c _oes, nonioc1un& 7S-11 cmnecIOI'S ~ .... ,!ib'­
In O(M Quantitoes. 

-EHll§§ " ... , . "- . : ' .. 
-.~, ~ ,'"'" .-

, •. " "" ... c-to< 
.""",, " .. , ... '" *l·r I ./U, ." A,t> ·rlll J_ 
• .. "" .. tn>m, ... ..,,, •• u. ,..,,~_ .. 
... ""1.'1> ............... '.,· ·In./·,-

,..,,_c-_ 
.,.."' ... 'n .... _·I., ... ·"",u.-I1 •• .-
• "_,, ........ ~~ .... u, '4;l"u, 
• 'HI", {l' ................. M .. n ,,' _ 

.,.. .... , ,.. 

-

• ._, .. ,. .. , .. 
110 ...... ' .. , .. , .. 

.., ..... . .. , ... , .. ...... ,,' 

'- . 
"" y •• , --



Adaptors to Type F 

.. 
, " 

r ..... -..y' no- • Gil. 
OKI .... " .W _,£'<C( 1~1I nom.,.. 
..... h_.'- )'V JI.oS ""'~ 9148. ,In I~' m. ...... 

•. ~ "1', "LL 102;" 126 .,q d ... 
l lO_!. 11£' "" ...... 

Adaptor. to Type N 

r,,_.. ,",'_ ,_ .. ,ntud,,"!7S·n'I,~r<liK' 
.,.dl" 011 .... 1",,"~7~·LI[,,"'r<lpI~M. E.at~u_,Io;~i", 
r.R814 115 UI, -c Clot c- rMe other ...., 
r.Oq"'r>ey< D< 10 2 GH, 
tlo<"5<.o1, IMPW""C[ 15 II, ..".,.<IIK ["POT I W mil" 
4 ...... ~, I """. HW ,/_"",. -. I "'H. 
"'o<~.n ... I' O<ME,-,<ONS. 0II14-91S04 ],62, 141 '''''''l0I\II; 
JOlT' YI',~ [ • 0 ", ... 1 ""'Ii' /Ill 1')2" 126...".1 d ... 
Yor""'~" l~o!""I.IIbIO.~~· .... 

Adaptor. to Large WE 
~ 01" ""'U:>o. •• I ... ", y,' •• lOm Elf. 

" 
•. ...,.,. ~ ...... W, .' .. n [.,"" pi. 

81~,1SIl\a--' -,1 .. _. 

,.." . ......... ......... l\ .. ~ ... "'"~ ..... lw'. 1"'""'. ,,"" ','. "")0< 
" •. Q .... " ... "'. ~ " ", •• WE .... 

• , 
Adaptor' to Small WE 

y 
"'C , 
• 

.'" . ., 
<I - '.t, .. , 

~ '-ck, 
on.- ,'" """" • "'01:1<, 0 "'"''' We 

:;11874 11!> II:, 

Adaptor to GR900 (75 n ) 
••.• R'lOO (1~·n I ",,"""'!O ..... 

"1'5u, __ .- ," 'lh "."."t 
" 011"'''''1' 0< 10 2 CHI 

I W .... n 
< [",<:1, .. 

"' .... " 

t...,,,, .. ~ ''''P:EO~''~E 15" 0'< 
HW, .... \MH,,4.W ~I. 

, ,,, ,8 l 

'NPUI I.S k~ ..... , 
-- 1 MHI_ l£~KAGE 

~ .. ~.", .. " , • 11l , 

• 
7S. to 5O-0nm Malching Pad 

,. -- "",,, , 

G.l, ..... A11Q '"'" ""TA""" 

, lOll'" 
'" lotI 

,..,,-- .. , • ,..qo-. u,,,,,~,,,,, _ ..... 
'"4f~''''''''' __ ,_ ... ... J .. _ ..... . 

.. ,-'Cl .. ~, ... ,_ ... _ 

,,",,_to" 
'''.(j~' " .. ,,~ .,- "' .. .... &t. _qIO' " ...... ~,,~, .... _ 

" 
, 

, 

• 

,~ 
, .• . ' 

, 

. .. ~."', .-

! ::1511 ±-bi4 
",. ... ... ,,~ .,.., _ .... .. . 

.. .. --. -,., -~, ,,- ,,~," .. , .. .,'" 

~._ ... _ .~ "C-........ --
" 0_" . ... _ ..... """",,, .. ' .... H 

GR'7. 75-0HM COMPONENTS 



GA874 75·0hm Components (Cont'dl 

Short·Circuli Termination 
,foe<!, ,. ,,,, , 
,,_ ... ncr!) 102<.- . 
"'-... _,S"<;"C'" "".",,'1( 101 •• eml ... .." 

>.J I" "'_0 "I 1>0..:1 
_~ou~ D,\lEf'IS"O'lS 1 19 in IXI """, IOnI • 1 M ?"'... __ V,lI(;t-II 0,2 II> (0,1 lie! ne1. 1 III (O~ ~ 

Open·Circuit Termination 

" ~"<I _ '.1 ... u"IOd in ~ kX~;"g GR8N 115 (I' • ..". 
I . to<' H __ .... ; illfI(.~ ='" I,'~. in ceo",11 Inn< 

"'11 ~ •• I ' r-s> lor _<:;.< J,IO<l'''-

1' ..... ......,'Oo:to2( l. 
"" ... _ ... , Or· ... ,":1>.' pi.,.;1 0 to 0 10 c," l ...... a IcIo<l 
I.. '-_ , .... '" 10C!! '" __ 10 ...- mr _, 

1 ,..,., ',814 v, .. S-~ort-C"<IJ;1 TottIWI.rI .... _ 
_ "out DI ... n-,s·o .. , 1.89 in. 130 mml bIII.. 1.02 11'1 

. - ...... !''',tfT 0.~·'O.I~'"", · 1b/O.5"') 

75-0hm Termlnallon 

• T-II'!'", ..... ~ paos lor at, ...... , "" ..... 
I Of, ..... n 75 ........ cou .. , ~ 
",""o"ey. Dc to 2 GIi. _ 
_ .... I0I0' D111"-'H31 .. 6 ~ 0 5dB. OBN-91lo1 ~ LO ~ 0 5 
a8 ll"'P(AAfUI/£ COU"lClfNf < 0.(1()(» dB,' 'ClatI 
'Wit! \05·005'_ .• ,$0_"" .... , 
(lecttk.t ''''I'EOAt<CE 75 n. """"nil DC RESlSfAIiCE 
7~ II 1':1. _ ,..-m;"8IO<I In 75 11. DC ATIENUATION_ 
()814 91JI os 6 - 0.\ ~B, 01174.9134 .. 10 0 0 I <10 INPUT-
05 W ..... CCWlI'n""". ,~, 500 W ..... PHI<, 0.5 W ..... 
',Of_ 
MochonlUl D",'[NSIONS, 3.~ ... '8'l mml ,..". • \ 02 I~ 
<210 ~m, WEJ~r, 0.2 11> (0.1 "-II "'(. 1 10 'O,~ Itrl 
- ~-"I 

AirLIne 

• ,.·uo ''''''' ~''' A._ """J~ • 

;4 GAI74" 75-0HM COMPONENTS 

, .... " .... ,,_ . 

" . -.:--F • 

~ -

•• 
... . ., I- ... ~.~ .. , .. 

• • ::ki. f-

"" ~ _' __ 00- -I ••• "". ' .... 

!:lfi±ffi 
, '" ... - . ..,. ,,,. .... ", .. ... 

....... 1'0-<1 ............. _ 

., .. ,,0 C'''lj~ H"" ... __ 
.. , ..... , .. , ... ',.. 

- ;;-::;-.1,...... 1 

• . ~ . "' .. , 
I~' "" ... __ _"-' .-, ...... "'.'.- .. -



GR874 Miscellany 
50-Ohm Transistor and Component Mount. 

n... mount. PO""" ,_·, ... ", inal m$a ..... "'trHs or • 
__ 11 '" \In;a,s wilM h'IJ!'~11 our:~ .. "'" 1110 Rr N" 
_~ ...... ~, Us;na 1M <ocom_ ....... , - _ Open • 

• Irc~'t 1"'''';0.1_<, 1011 uri II"KtMiy flUblI .... a ~ rei 
... _. ~ ., the I<_tto< SOCl<et 0< orher OWOlll""" 
o",b "e. B1111~ ......... !t-. eIIect. 01 cauia' tltle ...... "'_ 
f1/ , ... _ "WI! Dot-. "'*'-" _ '<IStnImOnI .... ,,-

In _" 1''''-'''''' """""_ ,,-....,. .. ,"""'""<1 ",10 ""'""'" 
_,..-. t"M ... ~ <»<lIN ~to;o '" _I COI'~ 
'iNL r..... all I>uI -... II n i<Ido '" , .. _ at "" -. 
",,,,,,,,,"*t~Iy.,,...., __ ..... _Iercllls. Of ~t""" 

'"...,....,1' ... '" "'"' _. ,,-,... eft..:' ...:I rho d~t· .... 't1 
_, I ... """",;I(I<-",.-...' .-IM ;.," ... ;.,,'~"'. ~CId.,.OftM 
...,,; ... ,_ indlldt <"'"Plott """ ... ib;!,ty to !lie _"'1. 1"'" 
.",_ ( ... !>OiIInjII ""., .'"" to m. /\'"IOU"', _ a 1t>J,,~_ 
in , ... """'" l"",k<!! ttl.>! II tic .' """d 

r __ cr. 0< to 5 GIf' 

[Ioc"~~ 'MPEDANCE 50 II. nom~. lu.DS·. tKI'I 
"-,""" '",,", 2 ~ .... ,''''' OD .'" 50 n: 10 CO'> 

If _ 101'1 '" T • ....-...,. o! ,...-. ,.,...,~ 
II ,- ''''" 

.... o<h_ WEICHT _ "'.,..". 0 8 .. !C 4 "') ...,.. 2 Itt II loll 
*"","w' ~." 1 Ib '" 5 ~ not 2,~ III 112 Iotl 

Stand 

Toot. 
T to<'-. __ -.bIY . ...t. \IIl'",",,~_ 

-"'. "" bHl .10<;1/, ....., ~ perfoo'"*",, '" 
r.~~I.c- c. """I!>II. 175m, 

TI'<ln.·TOO\: T ..... M , "alon tn_-o>n<Iur;tor w'_~ 
._ ,t ,,' tn· .. 'n",. l~,"g bo.- '" ~o!<l the i ..... , rnndLlC\<)t, .. 
.... 1" , -" __ dor ,..!<t"-"" :.011 t". ""to. ~"''''',.,.,. 
1" ,d "'.rIC" '0 "RO'en rh~ CoupI.nQ nul. I". 01"'" I00I0 ..... 

-"Iu"o', ." ' '''''''.l' '' '''''~~1 
Tho .7.·T051 0. ,Ta. C~ ... pI ... f ..... ...... ,"' .• _. ''''' 

.1" Ie,," '., '" ... ..., til .. _ -. 

- • II· ' , <t1I .. <H<>naI ... """ .. for 
,9 l1li. HH5 ,-"" .1", 1051. 11" 
. fl. 'S., 5) """ 

'" 

.-. -<>-~"'" _ ....... ' 

\,,'"; .,ff" J<'~' -1.;- .'.' 
Ol ..... ,,,,, 

... , .,,, 1 '''''_N' .. 
r " .... - .. ' 

,~ .. ' " 
'''''_N' 1 • , ... , ..... -... " '. ..... •.• ~'. ; ~" "r. , ... ' ...... "" 

-

, .. ,._, , ... ,-, 
'""'",,' .. .., 

"''' _ I , ... ,-

GR874 COAXIAL COMPONENTS 



GR874 Mlscelian'l (Conl'd\ 
Air-line Tube and Rod 

lIsed 10 Iab<icale OU!;tom-""'Slh 14·mln 8'r line. aM C""', 
_ ... n _Junct~ ,,,," GR874. GR 880, and GR9OO' 
connector •. 
O", .. -CondO>(lO' Tullo <SO .. d 75 n) 
Mechonlul: B'ii~I"II"1"p'~I!'d b ...... : end.g,,,...,...; ,on.:! ,I/)U"" 
I', ,,,-,"p1 874- _ -B6l.. iI9O-BT, 'lOO-AII, .... C. ·AP. -BT, aM 
BT <75 01 Connetl",,,, DIMENSIONS, 15_88 In. (403 mm) 
"'''II> 0.&24 . 0.000 - 0_002 ,n_ 00, 
5O-n t"nu-cond_, Rod 
£1ecttIu~ IMPEDANCE, 50 ,. 0_1875 n (~ 1).375') wilen """ 
teted on tIlCI """t",ondll<'" Iubl. 
"'echul<.I: H;g_I><,,,,ly ";1"en>I~!"" 11<"",: end> l.flpOd 
10 8CC_N 814-8, aBl, II9O·BT, 9OO· ... B. ·At. -M'. ·BT and 
BT 175 11) """"""Ior._ DIMENSIONS 15.88 irI. (403 "'ml 
IOnS' 0_24-425 .'. 0.00025 ,no d" 

Smith Charts 
Me .... 'emtnl. _ .. ·!h ,Io!le(il<nto",- lacU.!.lo<I b)' \tle 

\lUI of Sm IJI Cnaru, \'OU Car! u" lnem 10 dol .. """., 1M .. I .... 
,...s....... In,l COf'eo;><>n<!. 10 .... , SWR and to c""".tt 1,_ 
,,,,"""""",, 10 adm.lta""" .... .,C __ sa, CtIar!O W,lh nor-
..... h .. <1 0001\1,",,1, ... ,e 'or ..... "'"In hnu 01 .-.y imptd,once_ 0Ia,,, .... ,~ Wu eI""3<lo,,<h< ,mpe<larlar (2().ml) chao-ac-
10f'" C o<Im"lMl<ei .,.11''"''''1 "P!liiro.able to oil GR 50 n co­
b"b"OU pmont 

• 
" 
~ , . 

, 
<A/o., 

~. ~- .... , 
RF Blidges 

• b._,~ 400~HlI0SOOMHl 
• nl&hd.".ct .. 'ty_40~B 
• <I 5O-<I/1m or 7';· ..... model. 

[New [ 
, ........ I><"'gn <;omb;~ ",,,,I! .,," !I'Id lew P"c" ."U' h'8~ 

"",!"'~ Ih~r d'. e"~Ilenl '''' UW I~ a."",~; poJrpa;e 
0' ""'<~"zrd S,W Of ",11ee'""'·""'''",,,,,,,,,,( oys\*m' '" 't­
"M<h, ~",'.II< •• """ !l!i!nd.ud,. om! ........ I~'_ce aPl'I"""",,,. Be," , .. ,~ond.,cI.IId u"k",,~n !>Of!' of ~.I><>dlln Ore 
"",«<""blto "',,'''''''V. IfIe .. _ pOI' I. lorm,"'lod on "" 
814-WI(! 5O.,.,m or .. B14·w]:; (75tll 1",",;""1>01> "" In" 
no defI,.o<la!,"" ." d·'o<l,v;ly .. ",,<<>unWed. For BjlI)lil;;OtoCll' 
..... ,~ .!'...:lu!~1 ,eturn lo~, it :"'POI!>"'. _ ,"",,;>I>le I.n'"",,,,­
!'OII <.an t. CO'''''':!.:! Id , .... lar>CIara pori, AU porI ••• 
G~87~' ~"""""I""~,-,a .«@pl_ ... ,dev.""ly at GR comt»-

." 10 "".1>1 ,. bo"'<l&e' 10 011 •• ,,1"- U$ft '" _'~""""I 
r:' ",cy 

F, ..... ncy: 400~"l '0 500 ~'" 
Di'ect"'ty: ..., aB j,,,,,, I MHl 'e SOD ~ .. ,. 45 aBo J MHl to 
~!>O MHz 
EIec1.;ul: IMF'(O"''lCE, 50 Of 75 It INSERTION lOSS , 6 dB 
'"u" ,,,,4 ""U l"andJit<l Dr unknown) ,0 d.lKlo, porI. 6 to 
: 0 dB I,,,,,, SOU!c' !>Of! 10 toad "",I. 

25(j GR874 COAKIAL COMPONENTS 

75-" Innef-Ca...t..rn.- Red PlEW 
E!octric.ol: lMP8MNCE, 15 .,. 0,2~ n (= 0.375%) ......., c_ 
Me<! In 1111 O'''"t<onductQr tubL 
"'echo.fe.l: H'jh<Ot\d'u(li'ilr 8"1d~e<! t>t",,, oms topped 
10 OW!pt 8le· <1~ m and 9QO.BT (15 nl ~on""':ton, 01-
M[N~ONS, 15.88 In_ WI! mm) icna x 0_24425 ~ 0.00025 
,n. a,. 

-, 
>-:', --,-,,..: .. ,.' .... 
"!> •• " .... ~ 

" .'{ , 

"0 

., 

... , ... ... ... , .... '" 

I· 

I 

Moch'flf<.o~ 01"'E"510"5 ' J.75>6 251<' In (95.15g,,~~ mm), 
I'tEJCHT, O.Blb IO,41<i) nel, 2 lb 1I11&1 IIIlppilllt, 

~r •• _ 
.".n '" '" 
." ... ~ II. '" 
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High-Frequency GR900® 
Precision Coaxial Components 

",. G~ hne 01 pucilion couill ~Is eonMbol, 
!!o()..()hm CooonKIors 
~. c.ble, ~ peneI connee'on ..-.d ctlnnKtor kits 

~,"Ad.apI ... 
Adip(Of'I to I'lIOSl POP./a., COMlOClor !111ft 

5O-0llm To,minlti""5 ""6 Att ... "ltor. 
Shott<itcui1. O!)etKUCOJlt. llId , .. t ..... t...",lr>lliont ,-
Fi.eCI,UOiII\UIItc;n 

~.Qhm AJ. I.Jnn 
Fired ,It lin. 
7~ Coml**'ll NEW 

Conneetors • ..,.ptors, _ t ..... ~ .... 

IoIit<:tllln-.s 
('11..100II.. c-'"'kit. t_tnd rod 



GR900 Precision Coaxial Components 

TIle ~I$t pfKillon ... ,!e. rOt many yeatS It was diffi · 
cult 10 tmptOYe the design 01 hlghty i!CC.I.ate 11181>-1'". 
Quenc~ me,uurlns eQuipment since. lIny ImprO\'elTlO!nts 
_"obscured br connector dilffculties, This fact spurred 
G~al Ri>dkl. ""tl! Its 10118 eXpefience In C(luial-cOO'l­
neclOf deveklpmt'lll , to deslgn the lif$! comm~fCial C<I­
axial ~Ior IIIaI ctlUld tIooeslly be callell "precision" 
- !he GR'lOOlI connector. 

A ",um. elloice The! suc«ssiul developmej1! 01 thl! 
GR9O()It connector ,.;"",100 the Initillt illn of an ent ire 
line of Pt'ecision coaxial components """ lnSlfUrnenl1l. 
These, together wilh (O<1OeClar ki lS and precision rod and 
1Uhlng. C~n bring GR900 precision to ""try o:Qmt. III 
your "'boralary. 

[Jo,etrical ."".ac,.rilties One of the most important 
characteristics of It eonnect<lr is standing-wave mlio lInd 
In the OR 9O().BT ~Clr1!II!Clor SWR < 11.001 + 0001 
I_I. Of ever grealef importance in many aPIII!Cations Is 
tonneclor ff!!)eatabilr lY l)ecause Ihis sets the limit 01 
measurement eccoracy. The OR 9O(l.8T connector oilers 
repealabohly of ::!: 0.002 dB in ktl5erlion loss, :!: 0.008' 
In "'_lion Ilftase. and 0.05% in SWR. 

Leal<age o/Ine GR900 connector is bene< than 130 dB 
below signal IllIeI - lower lllan thai 01 IIIl)1 other com· 
monly used COilXial connector. Th is """"rkable charac· 
IBristk: is due 10 Ine triple ""leldlna action of the butt 
contact between OUIe. COIlductors, the Inl .... kx~inB and 
ovt'l'lapp;rq;: o/Ine tenterinK aeBr rings. the Ihreaded en­
PB_I 0/ tho WIer kx:I<illB nut. and the precise 
""",hining 01 the <mIting SurlacllS. Insertion loss Os ex· 
1remely 5moll. due to the Un,que des'lU' of the contaclS 
and the u$e ~f VPrY !ow-Ioss mal .... ial' - TOIIlgn· lot tile 
bead aod 5Olid-silver atloys for both Inner aod oul .... 
conductors-. 

Ell!'Clricallenath 01 a connectO<' parr is 3,50 em Bnd is 
Vlrtuall, lodepeodeol oIlre<;ueney. Dc re$lstance Is typi· 

.. ~.--- ._---...... 
• ~ ... -..o 

258 GR90!) PRECISION COAXIAL COMPONENTS 

c;ally 0.4 mil lor th .. inner conductors and 0.04 mn for 
the outer conductcn of a maled pair. 

The 900-BT conneclor meets all 1pec,f\catTons COf'I. 

tamed m Part III. Sectkln 1 of the IEEE SWlr,lard fOt 
Preci510n t)<lnial Cor1nectors-. No. 287. The conneclcn 
are available In pairs, e;tCh with I c;alibratton emmellta 
Illat ""'ilia the combined SWl'I 01 Ille p;tir 10 be wtlhln 
the limits specilied In the IEEE do!:ument. 

Mecloank:al charxttrisllcs The sprloR contact and 
inner conductor are made of gold-plaled soHd·sTlver allo)l; 
the bead .~port. Teflon: IhI! cflflterinl! """r ring, stain­
less .teel; the OIlIer condtICIOt. sold-plaled coin ~lver; 
the retalrllos rinB, phospIIor brotIle: and Ihe couplioS 
and Irllng nul$. chrome-plated brass. 

When tM parts 8'e essembled ont" an a ir line. lhe 
CO<JjJling nul and ,etalnlrls ring attach tile outer conduc· 
tor 01 Ilia eonnector \0 the outer cond-uc:lor 01 thl hne 
The loner <:'OIldUCtor is thre.aded Into the center COIldUCtOi 
01 the air line and Is $oUppor-ted by thl! T~1on bead. 

When two connect"", Bre mated, IhI! centering Bear 
flngs interlock and overlap to center the con""ClOt1I with 
.espect 10 each OIher. The InterlocklnB .Iso prl!'o'efltS 
Iht! eonn~QB from rotallnB against Nth other (wilh 
(>OSSibl<! impa,rmeol 01 repeatabH,tv and rell.bllity). The 
Iront sUfl~ces 01 the out ... condtlClcn meet at • common 
relereno:::e plane. wheffl they butt firmly tOIl-ether under 
the pressure 01 the locking nut, 

The front sur/ace err thl! inner conductor Is recfSUd 
O.OCII ioch .... 'Ih resped to IhI! reference plane 01 the 
""Ie< conductor. I" ensure outer<O!\ductor con!>rCl. In· 
ner~uctor conlitcl is made by •• ""ngy Unter COf'I. 

lact lISM'fT!b\y Ih<rl pro/t!Cts $lightly beyOIld the relGfence 
plane 01 the outet COIIductor ....,til the e<>nnector i5 mated. 
The spring contact $SSefl'ItJly consists 01 SOl independently 
Sl)tUng segments lhal 2re forced back and logether IJPOO 
malin&, thereby mak'''lI 8 wlpons contact with bOth the 
Inside of the Inner conductor and the tniI\;1l& lace 01 the 
other cent« conlilC\, This connector $tructure ~ Iree 
from the rellections thai would be caused by slots In the 
In""r am outer coollUCIOtS. It 1'1;11 sive YtIU exceptiCHllol1y 
long lite, w,th elCcellent ._tlbilny. In PIIrt ~"" 
mH::rQ-,!lbr..Sioo 01 11>8 rubbing sur/xes canflO\ affecl the 
elect r;C811y crit ical conductor diarnettrs . 

--, ,- ' .... 
~~ ."'~ -- ;~ -•• -".,.,- """'. , -..;" .. - _. -- -. .. 

~ ...... "'_r_;, .. co., .. c-, ... 

OtNtR>\L "","0 1'"""~lOO 



GR900 50-Ohm Connectors 
Basic Precision Connector 

For ~.., on " ,d. [4·mm. ,;,.,,1, '[';'" 50" <.,.. ... n_ 
iI""";,,,1 A ... ' -""', of 0 .562$ ""<1074.125 ... 1 T>NI 
1>,";'_ ccr"·,,,I<, r~ "",,'.bk •• _.,~, <10<0 or ~. a 
p.o., of """ .. ,To' .. """ ;.,' bro'"", <~'N~ "'. II,,, "'"'" SWR 
.oe"r'-"honapJ)l~ 10 .i .... ' ,_ I;m,t;"'e I""" 3P1>fC' 'Nl 
;h Ih~ IEEE Re_ """"_ ""'<'lo'~ Ie, PI,""""" Coo".' Con 
"""to" on ,,,.. 14 m'" ~e ... 1 pr""''''''' connedet -I" .. 
900-81 Con" .... , .... ,e l~ lr;'od a1 0;, /roq""""i@s r ... 
900 10K roc' M 0' n:oommondtd 10' pr(lp." .o"'m~'Y_ 

f ..... uonq: Dc 108 5GIf, 
SWR: :1001' 0001 t,_ • "flo'." to s,ns," con_to< • .-.oJ 
0"" ~._,.t.lily: SWR W.thin 0.05"', INSERTION LOSS, 

0.001 dll 10 30 UHf, "·0,002 ~B to I GHr, 00.0025 dB to 
8.5 Gf!/ PHASE W,IIH" 0 .008' .1 I GHt. 0.015- al2 Gltt. 
0.0'>' ~16GH, 
{lo:dri<O ~ IMPEDIINCE 50" ~ O.l~ .t frequtt<\c;""_~ 
,",,, ~l'P' - " ""1I'",O'~ '''PUT VOUAC,E Up tG JOOO V Ilk 
POwnt " " ~'"';'.' ,nlO so 10""""" U~ 10 2Q ~W. de Ie I Mfl, <Ie. 
<rBblog » I' , r •• n'gl\tr 1. INSERTION lOSS , ~ (0.003 
,r::1 dB p..f 110"· LEA~ACE .• 1300B (,<1.., Oil"" HEC­
TRICAllE'4GTM 3.SOO - 0_005 em per PO"; I 150 - 00025 

Low-Cost Ba,ic Precision Connector 

f roquonqo: 0.; ' 0 8.5 GI<l 
SWR: ' (l,003 0_0021,._.1 per ",",nee'ot, Fot mat.<! c ..... 
fNK'.",.><I<I SWR ,pee .. e .. d(o;bIe Ihi, ""'" tor po" 01 1190 coron",*,,, 

Ba, ic Precllion Connector Kill 

r", .,.,., I.b", ... ,,,-. '" , .• i<!, 14_..,,,,. '" ·d,." ",," >II" 
" ..... _. _ . nd le,,"in,""'" C""'l>Ot'~I~ ... ,f" ,"" GR9CX»<' 
<"""",-lOT R,~d,., " .... <.., be """~ I,.,.,., GR900 Pre('oiM 
R<Y.I (09009507) an<! T..t>e 109()().9~1 10 "rI'" ... pro>< 
,,"" r.,'(l.:'. ,I.,,,, e .. Ii"", d. "I" ",n<!M!lt, ~, "0" <k'onm 
.. ",tl"'" ".>!Id.>r<k . ...,d .. d'.'...::I'" SMnpre hol""r< 'ar~; 
e"IC!"C·"~1 and 10<1 ""' . '<1'"mont> ~ ,In tho ;JOlled I .... 
r"" ._ '0" ' <I!'"'f'd ~ l~ "I"' .... ,1< .... 1>O..:t~ 

!IOO,AP to, "n.upp,nt -od 1M" O<>nduc'o, ,-"., 9OQ.AP .. 
tc.r """ on h '--",,1, [r,.1 ' ........ v ,""PDO!,o<I ," .... ""lIIue"...-. 
A ,~It-""'" ~" I,,,,, CYl lie """"'~lo<I (,om. (l.:'" at 'hese ~ " S 
""" """,,,,, ... t, "n[!!~. of pt'OC;""" ted >11<1 'ube_ n.. .il co.',..," of 1",.1o."lt nul, ,en,." ... _ "nl, anti a .1It'1~8-
Toadod L,·n'.",,~ p,n .-.at .,'e· ... t"" """,r conduct<lt <>1 I ... 
'.""',n~ """"e" .>Or 'inII '0 <1<"." ,10 .... Pporlltom ,,,. ",~I 
'''1I9OO·8T Can_k>r. 

r, _" ,,""'~' .. ,r ..... ,,'''''' __ 
-"'." .. ",e " ,.:':'_ '_''''~·R;o.'d'n 

.110 ""'" ,.rr, "0«>"'_ .. ...,_ 

,,"--"'" 

. " ..... ...... _ C .. ".II'!oonod ... _., 
-'." " ,~' ., .. "'--"< .... 

Rop .. t.b;';\)': SWR, . 'OQO(l!; Of "-0,05'4 l"SERnON 
lOSS. -'0.001 tlB to 30 MH,_ -0 002 ~B lu I GH,. -0.0025 
,j8IoBSGHL PH~5( .000ll'.'1GM',0.015'~t2GM1. 
O.05c ;n6GHl 
EIed,",.~ IMF'fOANCE- SO 10 ' O.l"l. ,>I 1""lUOI"r,t!; .. "",~ 
--'In d.PI~ "tn> lj!O ;li::anl INPlJT VOlTAGE. Up 10 3000 V 
"" POWER. ~V\!f'" ,nto so." _, Up '0 2Q ~W, "" 10 I 
MHI, tie<:ru.,na ". 1' , "1" df ~'H"'" I INSERTION lOSS 

(OQO.l , 1 ::\ dB pe1' pair l£AKAGE / 130 dB bolcw 
<'lnol UECIRtCAll(NGTM· (3.SOO - O.~ - 0.011 om POT 
po",!1 ISO ' 00025 - 0 .0051 em I .. "nw.con_l .. DC 
CONT.\CT RESISTMICr "007 ~'" lei out'" con<Iu<tar. '-0.5 
mil I".. ' .... , <ooduct .. 
"' edo.nlU~ O, "'HlStO'lS. !.I91n. 130 mm) 1Ix'I& ' \.06 on. 
127 m"'l d ... wriGHT, 0_21b (0.1 l\iIl".( 

__ .1: t .... . ,,_ ... In.", <""duct...- T". 90t)..t;; can bot 
""", P"'" of ,'''' 9t:XI BT on .. y «IInponenl "'- I""", 
_ ','IOf'~ "'l>P<I"lod""I"'<1 I"" """, ... ,.,,111"" 11<0 ~Il __ on_ '\< of 1oc~ "'1l n"'. ~"'I.,,"~ 1':"'" ,i"ll. ond C""'e< con 

1.><101 " "~r'lo,u GR900 """,-tOl, S;";~.l 1t><1""", Oft/\' 
,nose pa'" .. cesg,y 10< ;t" po,h ,,~, .ppt"~' ,on, I"" ~It 

-
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olin .. __ "ICI :.III pert",r'I'I3I'I<>I at • __ In _ .. 
-. .... for ... _H In_ ......, ........ __ .-tact. 

n.1OC.;J"6 ',1.0- ..., 10 I .... , ~t .. ~ ~ .... to '- .... to<l 
....,. I 90011 t_,c<, but" """,,"' _ ...... ,~. 9OO1Z R_"""" .... , ~ ...... ," _ 9O()..A8 .. 900"" C/II' 
" lOr. ' .... .:: A8 .. ~t ... N;in_ .... .ond ..... 
t t. er C .. 11M 1_ , ............. ron''''' R.po.~ 
• "pl('. ,j ~',4 Y~ t,,.... I.(XXl11 

'" ""'- ~:,tv • 

Cabl. Precision Connector. 

f, ' ""t'. "', It 20 d,1INcn1 RG tl'1'ft '" •• "'." 
Tt :..vll '" I' ,:0" .• ,~ ~ ... ., U, .. I"~I 

- t~ bo I T .... br,<j r~','''''O" .,<!<-m 
.vi _ ?~ l _ ....l _. ~t.j .... ..,w pW ¥OJ 10<_ 

~ _ ' . J . . 
,f ..... $W~ .......... "' ....... ' ... T, ... _c. """_to. .... -'"',n.,o" ....... . ", ... ,,'u .- ....... 0 ........ - .... , .... 

~,'" , ... --_ ........ , 

Panel Mounting Kils 

-n:I GIl 890 """ ';1!900 ......... III! 
~ I t~,~ 11~ '''''~. ,,. ""r.. 

od. /< .... N •• ....-1. t", tr>t 
po< ~..., ... """""",, 

..... " ,JI'l-,"' "~OOI_. 

-. . --
~ ....... -" .. ", .. _.... , _ ....... 

Rolatable Centering Ring 

Adaplor Flange 

'SO GReoa ' PRECISION CONNECTORS 

---.~ 
_UN 

-
f-- I ..- .~ .. 

... n'_-. ... _~ 
-.~,""'.,' ...... ,' 
-..c, .. , ,.,._ '" -.. ... _., .... 

ii 
• , ....... 
--------

, "atlaP. Tho! ~I IIltto'NlI'I aM liOO< rI _ dl'~td" 
...... ,nne<<:<lO>duo.wr ~"'1 ~""" _ Y;""'''Y ." ... 1· 

t.d 0,. _, 01 a Ter"", __ 0,...., •• 1110 .... 1 ..... ·1_' ... 
t"", iCkJor .... rp·otd ... '" e""'1 ~\o'. 0\11 ",., <.Cf1du,','", 
.-, •••• UC>!"" __ IN I'J'_ 

~.i\'~ at """"".100" .,-..11 Is ......... 1«1 I7y __ S«tQ> 
IbQ 11M r;ut¥Kj _",OCI .,1/1 .. '"'.... __ .at ' .... ;" ,,"'cZIe. 
F .... _ 00: to a 5 CIIl 
[Jocttl .. ~· ... f'Et1O...cE ~n INPUlVOLtAG(.Ulltol!>OO 
y • 'or eg,!>OO V .... ,<>' -C!i& 'PG{RJ'OOI tOSS- ·-IO-,Xl£> 
I 18 ~ _ lar.c9, <~O.(110 ,f . (10 pot. .. lor .(;')8 

...... _ .... ..-. ... _c __ 

._ 00<. ""'e..., .... ''',"',' _ ... _ .. -. • ",_ .. d'" ...... ",._ •. ,, __ • 
" "",,,.,,"""', , .... v "'. ,"'~IU. 
·11' '. , .... .!!., , ... ~ ' ..... 11. ~Il Y. IlIllI • 
.p . ·'-1 =. \I _. 
''''O~''''''''"''''''HI' <t." ' ... __ .... "" .. "'" ,,,,,.0 ",'u, os. ""'Y. "'.,~. ",.. _, >lJ .~, --

• • 

"-, ...... 



GR900 50-Ohm Adaptors 
COh"""'lon pi"" proclalan TIle ...... labMy aI precision 

lIIlaPl"" 1,,,,,, I ... GROOO" ~tc" to 0/,* """"la, co. 
~"ol , .......... 'ors mr~ ,""! lhe U<et 01 CR900 eq".1'QOd in_ 
.1.u..-" can """..,.'1 to 01ho, se, ... and $1lII """n prod 
...,.. po'f"' ........ fo< ~ •• m~ ... • 90018 P'K;""lII Siollee! 
L;no eQU'PP"d ",In a 900-0,.J 01 .QNp Id:IP!Of bee.",.... a 

50-Ohm PrecIsIon Adaglor Kit 
Th i. oeI '0'11;". DI I ... l'I'II0$1 commonly..sed GR900 ptecl­

.. on .-.:Iap'''1"$ IlI<tL/d'1III one each (I! t'- jac~ and r'U8 veo ...... 
01 .od'pt.,. to ONe, C. N, SC, SMA . ..".. TI'IC, ... .-el l •• 
"'IaP!O'~ to ~mphenOi ~PC-7. P1¥.'/" loA, and GR974~ con' """,0<'. Al l com_to ar ..... pplilld In on .111:0<\ .... rnollofl­
hy .lOfa,/ecase ""I" ,eceued loam in ... !. 

~~hanic.!' WEIGHT 
,,~ 

8 Ib (3 7 kil ... !. 12 Ib (5_5 k&I 511'1>" 

O"-I'r .. , .... A •• _ So< 
G ............. c. .. 

Precision Adaptor. 10 BNC 
r"", ... ";,,,,_ ar.. in"iWo •• aNC Jb<k ~ 1<1 ,," 0''* In 

c""",. a e .. c plug BottI u'" • GR900 prOCL "" <:onnet:lor 
on the Woo' end 

Precision Adaptors 10 C 
Two .... ;, ns_ Ot>e ;lI<ludes. typo C joc~ _ tho! otho, in 

.u ... ()po eel", 90>"' .... I GR900 pre<'scn comecto< 
0111110"1'1"-_, 

r~-'<r- Dc (0 8.5GH, 
SWR: ~ll.OO5 ' 0,0151 ... I!G 1 GHz, <10.015 • 0.005 1 •• 1 
1085GH, 
tl<e<:1n .. ~ :!.OF't:IlIINC[, 50 11 nom'MI. INPUT VOl TACE. Up 
to 1000 V pi< POW(R, ~"""II'l .nto 5O-(l~, Up 10 1 ~w 
'" 1', 1 "'HI, """ .... 'n~.'!, v1.1 ~iIho< I 
M<dI ..... t' Wt]GHT. 0.3 IQ (0.2 Io,gl ""t. 1.3 Ib (0,(' 1<&1 

""''' 

Precision Adaptors to N 
,"'" ... ~. M. an. ,~,.'1.Ollo a type N I ..... 0tId IN orhotr In 
<Ie. 'I,~ N pi.,. 801', ..... 8 G.R9OCI " .. - "" oonntIClo< 

, t· -"",..,d 
r~ ... "'Y' Dc to8.5GH: 
SWR,· [1.004 ' 0.004 1_1 hi 8.5 GH, 
E~(rica~ IMPt:D~~'CE. 50 n nom."". INPUT \IOll~GE 
\,j,- to 1000 V pi< PO'WEII, _ .... 'rotc 5O-n load. U~ T<r 

7 ~~I. de to 1 ",101 •• "00'''''''& ... II ,'" .' "isne' I 
Mo<n.nl<.o~ wlIe.", 0 3 III (02 q! /let 1.3 ID (0,& I<li' .," 

", .. ".,- - _."', --, 
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Precision Adaplors to TNC 

• 

Precision Adaplors to SMA 

Precilion Adaptors 10 SC 

< • 
r NCIWO'ncy' 00- 10 I SO"'_ 
SWII. ~:XJ~+O.OI~!,..Jto\r,;Hl. n 1~ O_OO'il • ..l 
lo8~trll 
( "'''10. 1, ''''l'lOA~f ~ II ,"oM'o,l. \NPUT V""AGt. .Jp 
" Hl(' I V pi POWfR. I'''.'': ' ' ,oto 50-11 "'" Up to 1 ''w. 

t, J.I'.. l:,r.l _ ... _'1. 
,.. .. h.h'u l' .... f :02. pi 1 • (0, , 

Precision Adapiors to 7·mm Precl.ion 

__ N .. '-"'Q j APC·l 0< R&S 7·". ... '0< 
>eI, ".(;'1 lOll<" -'-- ---...<In'ontl "". r 

r '"-r-Ot loa~c.H.l 
SWII- :O!lJ'OOM'_!~8SGH' 
(loci ....... ''''I'(O,I..'>CL!IO" -..01 '~.PUT YCIlIACt, 'II> 
. : ·"}V, P(Wi tR .. "" ... ",to50nr· UpI06~'N 
"_lo,IIIiI. ",-.. "II·"I,,·! ... '"' ....... I (It' :.o.t. ,( .. ,.Tt· ~_ ;Q~'_,., 

"'_~_ Wf..1 ;Hl O_llt> (0 2 IIgJ "'!. lJ 16", 

Precision Adaptor to GR874& Conneclor 

I""""", • ,~,.~ GR814 ~A.m"""" 00 • ",<1 .... , 
GWlOO ~.. ,"'''"'' "" " • 10 'c,~~, ond 
r' ...... "",., Oc 10 8.~ GH. 
SWII: " (100 O.O!$ 1. .. 1 !~ I GHI. <1\ 010 • O~ t. 
I" &r • ." 
tlo<tt~~ ,"'f'l:o.o"C( !IO II nom",'" '''PuT VOlfAG£ U~ 
~ i5<'lVfIo POWlR_-""'8e'~Io501l -- Ulll 10k..., 

. r,!.". I .- , -1 al "'&'_ 1 

Preci.ion Adaptor to Binding POlll 

, .t.doII>!. _ .. _" ., 
• GMOO «'''''''<-'0< "'11._ 

mp'< GJl900 ( " 10 l>-
I • 1", ,""""",' i<" .. 

GRIOO ' PRECISION ADAPTORS 

....,--_ ... "" ::8'..... :v .. . ,H.. , .... of 

_. -
·v· ··· -,. . - ;--,----

& 
/ 

" .. , TL~;~ , , 
-" -

M""honic.,: I'/{IGH T, 0.3 I 10.2 k -I.\l ' '~I<j O/,;p , ~E-=~nt tj,j 
.... ,, "' .... _ - to_" 

_ ".,.'" ,_ ...... Ia. 

. , . . . . ,..-", ..•. 

"""""' •• 0>1 1 .,.,,'" 



GR900' 50-Ohm Precision 
Terminations and Attenuators 
Precis ion Resl , tive Termlnationl and Mismatches 

_ ... t __ .. _ull ... , bt~,_ aI IIfIdan. 
_«I " ..... """",t"",-c "'.,.... no'_k ~ ........ oncf ... 
__ ...... T ... !SO ........ 9(l)-W50 Ie''''' ............ ..., be 
u$tld ... _.""," """""y _ or ... IlItmlnot"", ... _ 
ur_t. Of ""Iw<;oU ... ,In ....... "'-' ..... 1ICt1 'Ill •• le<m' .... 
, ..... ~_ .. ,t~ 11>0 9O().WNC SI'orI Con:u" wo:I900U .t.i< 
l,,..,. ...... lortn • talobraI ... to! 101 c:om~ ~ .... .. 
'-'" .... ,,_ W,th .. IIIJ"CIII"iaI CR900 """"' ... . 
'1~'" bo"- at •• ·SWR, PfKI' .... I\'~N iCf""""'OOI'I. QI 
BNe. '" C ..... 

Stond .... "' ........ "-' .otroduc. r.flect .... ' 01 !oJ-.. SWR 
In. 5O<>Ivn " .... m' ...... 10 ... .., ... _., .... ""', ... ItI 1M 
utlb"I,"" aI ,e!leI;to:nt*1O. ne,_k .,.1, ....... ..-d SWR 
.......... ,~. 1~1tru""'''tf 

r .... ......cy; Dcto 85 GH. 
_ ...... 1 W'OII "'"0 1"'1:/0 ... 

• ....... "'., •• , .. ~ . ... ,'" <,,67,, 
ll" " 

-.~ 
,.~ ~~.", ,0", .. ~ ....... -.u .. 

'''''' .. '", ~=.t. ,,- ,,- ,,-
.... <_. - ,,- .~ -_. - -

-, 
-~ ._.-

Open-Circuit Terminations 

o,... .. ",w., 14" 
, ...... ',," .. 01 .... ''''_'''_v,''I<I 

" ,". _ .......... ' .. ,01>., JII,.,. i '. 

&.n<> ,, __ 
_ .~ P-." _lei.,. c.po 
..-d. ,1 """ I,oq.......:_ .. ~' 

~ 

• 

" .. -
. ~., 
•• "'- j 

1=.~~>~, ,-.. ~ ..... 

:i~":lp: .. T T 
C 

r T 

1'-· 
_"'_ -.,.e.. .... T_ ... ' ••• ;;;:------------ ~ ~.~ 

,j'- T T T , -- --.-......... , ....... --.............. ,'" 
....... , ........... " .. _ ....... ,,,.,..,, .......... ,.. Iou.~ -_-, ""'" ................ '" ........ " •• ( p ,.,... ..... <""""""'" ••• '_'_J 
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Precision Short-Circuit Terminations 

51 1< __ t " no ... .-lut In at .. iI 
"" .... 'R' -·.ncI ... -_ ... 1< _ .;'" 

~ _ Is AA .. !tmt1;, _ Of I 
"" oct .• ",.".pl.>l0<1 ot;:IIo. m<Ulte\l .. _ ."~e',"11 r, .Q' ~"8"'" ~,,,,mbly 10 ptoduc. & I,,..,, ""r! 
t".~t 1"0 9OO WNC, w~£. ..... WN4 eocloIncl"",,",esup 
p,'" 10'.... l1"l<I Of t .... I ..... ' a>tICI""lOt al J 9(IO.U R~'~r­
I/nu A" line, ... .,;c,.. ia beldleu.. 

• 

Precision Tuner 

-, . 

UMd CD .1<.1 , ... dwI '."'-:"""s In .... SWR 
_' .... IMI'..... "'" ,,",,'ces_ T .... "-"- ".. tN .. 
• """"~11 .0<1,""/01>11 Iyo II .':rrv.-, 1""1 .... u~ ", 1*" 10 
I""" OUt ,.Iloc\"",. o! ""r PI"Ino \11""-'1 ...... 1 t..., Iune<·' t ... · 
~. ,..., ... E..., "',. ... ""'. -""UU&r' "'1(.".. In'IoPM-
~,' 01 1.--nt1. 31 ...... 10 .\ i •• !fec~"" ly ".11 of ( .... <,,",y,1 
IK' .... ' ..... be 1ot_.1 ... , s.n'OI to ... ~ tno o''''''lonl 
SWII '.""IAbIl"y ..... 10 ptC-OCI .0" IC~""""I" d,,, .. t> ...,.. Th<,...., be '*t,.I"., l.1mpOd 100" the ""'''lid 1,.,,'>On, 

r .... -.:r. ] toa 5GHz 
SWR _ ........ ,,_ 1 00 II> 1.00 - 0.0121, __ ",or" <:He 
•. , ... .".,... Rl.>[nAlUl.lfY <f 1.0005 ~ 0,00(ll I...J 
~005"'('''''M<lbr_' 
[1OttnuI: J"I'{DA~ 50 D nom-..... ,"S(RfION loss, 
"" J I 118 to. CO<~ •• .0 J dB 108 5 G\1.L EUClRIOl LE/oiGIH 
'" n '''' "'KII_ DIMt"SlO"S. 4.5J03.5d In UI4~",>, 
Wi ..... llkD{O'.·)""!.J :1.4lo&1<j ppOr"-

Precision Fixed Allenuators 

GR900, . _ ." .. , "",m,1 W""", .mprO"<t"d -..;, In I .... 
_ hI -" '"",","" los" ;m~""'-., _. Of !'hi" 
~ " ' ... 1""<"< '''' "".,...J,"'<~ "'""'~;'\I 01 "... ..... " .. ;;;<1 "'''' I" ",'H.u',,,, I"'l."'. "'e" ' ''' ..... PI .... "" •. 

..... 0' ,,_ ..... 10'..... POOhl-bd"",1 _'_II . 
...... ,.oue. OJ .. ,"' ....... I ... .- to t ...... oul ,_ ,'"'*" 
M,l< ,,""' ...... .,. '" d.lodof 

,.,. :; .... ~ """'""" ..... ".- 01 t_ ~' .......... II __ 
11_ ...... , _'r .. _ ..... ""'1_1"-"'_' 
___ ... do ,,--"" ___ TJwy d...,.. ,' ... "" . 
.... III " ___ "'r In ~"'R. """'-"I ... " . ..oe. to"CI _, 
bon l(rU, '.odeII5 1 .... ~_:. III t-" v_ If' ..-.lul·..., _ T"" ~ fI' ~~'I .-.I.,.. ,,"'~.oI .. (><"0" ... , I..... '" ..... '","' Wlb-_'" _ •• oolt _ _ . f_ 1)-10 S ~ t:HZ 
~n.., ... I_ ","u.oq-: -0001 dB at de. "0 2 ~8 to ~ GHl, 
'a l ~8 II> 8.~ ;';H. I[MP[RA1URE CO(f~~E"T <OOOO! 
·6 'CldB, 
$WR, <"!1.OO5 '0.005 1_>. •. -..;; ... , .. ;-. -.;;:;;..,. ""- ... , ... "'" ,_ . 

~ ~ /: _ .. " \.~) .. W~. 

~-- ~ ••• 

--- • 
-.../ 

_ .. 

(1,.,,1.1 •• 1' 1"l'alA"'C~. ~(1 co INPI.l f POwr"· ,'1 w ___ 
I ........... '" .!iOO 'Ii peIIIt w·lh 1 W ._.... oc ~E~ iSr 
M,C( 50 0 U'O hOI""" I."" ,.-1 ,"!>OO II 
101..,10...- Dl MlN"~$o J.7~ in. {9!i """I .... Wl,;on­
v.''I>,O.4.~'''' 

-.... .. ....-." .. .... _-, 
_<16, 008 

""" 0, ,." 

f.=. -......... ., 
• 1.0«1, ............. _"' ... m_, ..... '_ ........ -_., ... ___ .. _M '~ ..... _<_ ... '·_I 

GA9(lO PRECISION TERMINATIONS AND ATIENUATORS 



GR900 50-Ohm Precision Air Lines 
Reference-Air-Line Set 

this .. 1 <;OmJst. 01 OM <!K~ of tile _n lenglh. of 9()O.LZ 
R~'e<en<:<I 1<;' 1 onu. • 900- WN4 sIlOft Cif<U;I, and • 900-W04 
open O!ClJ,t. All <;CmP<l'W1t .... e supplied In on 8tt.achlle 
m~ ,1.01. c.~. ".In ,""",MICl loam InW\$. wI>Icl1 
.1 .. can be .... ppllfI<I "'I""Olety. 

Mochonkat, WEIGHT 8111 (3.7 kill ".t, 13 lb 16 ks) ",,'IlPoI'ta 

Q....., .of ................... ... -" a ...... _.pc ... --
Reference Air Lines 

for ~"" .n CiOI,b~"",," ~,*-,.lIy in oubshtut>On mea1o"'. 
m .... h. "" p<fI(:i""" """"".tlne. or 1,,..._"1' sto'ICI.trd .... 
"",I' 11<"""'" ' ..... '...,.,., 51_rtto. IS d .. loctric ~ple holdolr. 
10' <I .... cl'iC·c .... tanr and """ ,..,.".."em""tt ",m 010110<1 
I,,," _ ""1_~.""ly' ..... _ H_Ie 1mperlance reler­
e",,,,.;n 1;"",<Iw\,lin "'''"'''"",,,'1)'. Tm 9!X.Ill ~'i", .r. 
bud ..... , ",!""II, ,elle<h"",te.. C .... ,.I." I"", •. ",II. 0"'l1\li-
I00<I0<1 .... _'1.011 t,ps on ,ho end, Q/ til< 'nner <"""",,tor 10 
malo \\C·ln OR900 cOMeetors, m;<",rin;.~ OIJ'et-COtIdu<lcr 
etJdslt'\4k(! b,," C<mUC1", ln t ... "",,'ng ,onnecl<>r .. 

Precision Air Lines 

U",tul ... ,",,,,.SWI!. n ... ~.I.....a"",. as 5O-<>I\tn Im~e 
.1lInd.o,d. ~t ''''<1"...,0,,,,,1 .. hien me .Iowical 10"3'" ;t .., 
o;jd "'~I"pI. oj • <l"0<!" ..... I<tng!n, ... LO~'I.v.c. ..,.;I 
"",.~,."y "anda,do, ar>d ••• ~"'M. 'm~"" .W>dafd, 
,n !on'e<lo"',,'n '.1~1"""'''1. E""-,, I" .. t<I<'<i.a c! • ...,..1 
.. c',,,,,~! !'foe -.ion SO"""""" line ,",In. GR900 u:.nnecIOf 
.'uchond 

rl'eoq"""cJ: Il< '0 H ~ GHz 
SWR: "II ,IXn3 ' 0,0013 I,",). 
El«b1",,1: IMP(OANCE SO II - O,06~~ .t.dd,'u,,,", ok," , 
til ,I err'" " ''''.u",bl~· Il'oP\Jf VOl.T~C.E Up to lOOO y 
pi< PO'IVER. ,.or_ on'o so,n _ Up 10 20 kW, Ge '0 I 
"'HI. ". 01 .... lJ,'f ~t "P' r DC CONTACT R£ 

• 

-.Ul. 
-'UJO 

-~ 

• '-.. ... -

t,_ ..... w";;' ." .... _ .... I> on ....... , c I,; ........ 
•• _"" ~ ..... ";,. ,." 'on._l 

'. • • " - -
.. ;Et; 

, . • • • • . _-
OO-h .. ..,._ A" "'_ ." " ., .. ,;-

.. 
• • 

(+" ' •• --. "'1>, ,_"" 

.. 

<m> ,,~. 
" '<-01 ""'" 
-,.,-~ 
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GR900' 75-0hm Components 
, 

He w Since I 
cata log U 

Basic Precision Connector 

for .......... "~<I, 14·m",. i,..clieo..;l! •. 75" ':0'''',., inos 
Of ... t~ c.3;lK,l.1nce, Indu<.l...,.. ond IMISW ..... Landald. 

rt"~Oc to I CH1 . ......tl1o 109(;Hl_ 
5WR:- ,\ 0015 - 0.0015 '_I. 
R ..... '.bllity: SWR "-0.0006 (~O.06%I_ INS£RTfON lOSS 
'O.EX)! .18 '0 3D 101;;,. ~O_Q02 aB to I CHI PHASE- 0,0'" 
'1 1 GIi,. 
E1tdric.ol; 'MP(OMiC[, 75 fl 'O_3~. INPUT V<lt TMlE Up 
103000 V pO., POWEll. ;we,. ""0 m.ltchc:d k>ad. Up 10 18 
... W. do: to I MH.<. a.<, .. ,i"l as 1 ,'(.thp,r INSERTION 
lOSS. ~ O.QO.I "r.;:,...,. pa.r. lE/lI(I.CE. > 130 dB bo"' .. ';8 
.... '. ElECTRICAL lENGTH, Nom 1.75 em 13.~ em, "'"t~ 
l'Oi'l, exa<\Iy 1.7488 ._ 0.00311 em (3,4976 .0 0.0016 eml 
DC CONTACT RESISTANCE ~. 0.07 "'11 rOf ""ter CQn(\o<W. 
< 0.5 ..,n !or ;."..,~ wnd""!,,,. 

PrecisIon Adaptors to Type F 

Two '''"pI", ""' .. "Ioble, ~ intluOOS. type f 1""~;>t"<I 
lho ~""" ,0<.""". t,pe F plU!l. £lK.h";.eo a GR900 (7.'Hl) 
-"""",,10, on ,he oIh<r~. Type F Iac:~, .," "...'._IQ' "'" 
... 10 O.CZl-in, dia (0,!i08 mml """'-
f ,eoq ... ney: Ikta I CHI, 
EIKt,ic.l, :MPUlANC£ 75" nQ,,.,;,,.I, 
M""I0 ..... I: DIMENSIONS, 0901J,9138 l. 92 in (49 mmJ ""'S. 
0900-9139 1.75 1ft. 144 mm) ""'g, e.l"et, I 06 ,no (21 mm) 
do;>, l'i£lCHT 0.2 Ito (0,1i<&) ""t. lib (0.5 ka:1 .... ppina. 

"..,."" ," ,...., .. _ .... 
-.QrJ ",. 0 .. ".," ..... l-
-.Q'~ "..", ...... ""., ... ... 

Precision Adaptors to Large WE 

T"" i>daplo.., "'" J".' ,,_. '""" ,_ """ ~ • !.:o'R" W",'em 
(1"."'0 fI' ~. -nel l~ ol~' Inc'ude, 3 ''''I/O We'.·.,n (L.'ct" 
pl~~ E.>o:h II! " ~ CR900 (15 "I \oc",ng ""H" ,.Iur '" I' 

-~ r ..... ...ney: Or. 10 I CHI 
ElO'eh,ul: IMPrD<'.NC!· 15 II """,i,,>1 
Mo-ch .. ,c.ol: D'MENSIONS: 09();)-9736 3A.n (86 mml "'n~, 
.C ;';·9731 '.9In, (14 ",,,,I 1mB: ~t""f. 1 OG ,n. (27 midi, 
Wi:1C;'H 02 Ib 10,1 kd nOI, 1 It> 10.5 "-I '"'Pl"fIII· 

GR900 PRECJSION 7S·0HM COMPONENTS 

Th,. GFt900 15-<>km com"""",,!. "'" e C,,",,",,'O' 01",1"" 
IG I"" ~m CO<Jntet(l>rt r'~ tM ,n ~',f1in8 bL.>cl< 
crupil"" nul ~nd mo<Mied Inne. ~.onouc'''' _ In ... I~!'", 
b .. d. POI for ....... tor tr ......... <"",,,,,,,,,,,I, '" _ I,oed, l-' I. 
I C;HI 1M they .,.. uscrlul '0 B.~ GHz '" ~i~ 

M«h.onlc. l: O'MENSIO~S' I 19 'no 130 mmllot'ls' 1.06 In 
(21 mmJ elia, WEIGHT 02 Ib (0) kg) .... 1, lib 105 kiJ 

""""'''110 

(loL ... "" 

, 

-



Precision Adaptors to Small WE 

Two ""~",ors '''' .. a,~"" one ",cludes • &moll W.,'~m 
E ... ,"t<" jdck and ''''' ,.11"" ,ncl~ • """" W<'St~rn EJ<,ctric 
plug Each u..,' • CR900 11~m 1Dc~lflII ."""""tot on the 
c''''' end_ 
F~""ncy: Dc!Q I CHt. 
fled"".!: IMPEDANCE - J51l """'iNlI_ 
MKh.nla!: OlMEN~IO~S, 0900-9134 2./!'J in Ol mm) Ienir: 
0900-9n~ l62 "'. !~J mml IOflII: ftl!!><'t. 1.06 In. (21 mml 
d". \\'£!CKT. 0 2 Ib (0.11:&1 ""I. lib (0_51:sl.I"pp'n;t . 

..... " ...... 

."'" . .. ", ..... ....... ~ .-.- ..... n 
OOO-O" ' S ml-"~ w"" "",,, 'IoC ,0<' 
000-0 .... (, ..... w.," ..... ,,.£ "' ... 
Precision Adaptor, 75· to 5D-Ohm GR900 

I""""""" a GR900 ISO-nl "'"'_'ot on one """ and a 
GR900 (75 nl <O<1nector "" 1110 Olhe!' end. II I •• me:na.ucor 
adOlllor ' ''' tM eon"''';'''' 'rom GR900 ~·c~m (Ufo_t"", 
to GR900 75-<1~m ~!CN'. I't i. not..., ;mped'''''' "...,... 
I",mo,: _~""P be'owl_ 

F""I uency: Dc to I Gti •. usable to 8. 5 CHI 

EJ.cIrkal: IMPEOANCE. 50 Il ., 0_3% rot 50·/1 .<le. 75 /1 .,. 
o 5%. IOf 7~tl SIdI lEAKAGE,:> 130 dB tNliQw ~~, ElEC· 
TRICAl LENGTH, 4 • 0.01 em t", SGn .. do, 0.24 ' 0.005 
em lot 7~" &idft 

75· to 50·0hm Precision Matching Pad 

A bOO-port mini""",, .Iou nelwOrl<!o match SO ..... m GR900· 
equ'ppe<I ~ 10 .. m "rl~ _'pped 7_ dev<cH_ n 
loa,~, ... low S'!'£I~ lOw 16oI<afI8. 800 IIle .. co-Ilent ~il,t, 
'" .... ent I~ foR ...... <""nee' .... 
F""I ..... cy: Dc I<l ! CHI. u .. blo to 8.5 CHz 

SWR: 9<1 .... I ...... I_COl 0.003 f_ ttll' 50-/1 $«\e. 1.01 + 
0.0121_lot 75·nside. 

[_cal: IMPEDAI'IC!:.· OOU ana 15n INPUT I W mo. can· 
t,n:.ou. '''>ERTION lOSS, 5_12 dB nomi ... !. lEAKAGE 

\3Q ~B Do", .. '!£mII. 

PrecIsIon 7S·0hm Termination 

A fi,od 7511 mistOf mountod In I GR900 175 nl cannector 
''''' O$UoDI'SI';~R ,al .. """a C""d,t!Olli I" co'''cal tl"". tOf. 1m 
pedMKe ""kh"'l!. tor """ n • t.-fmi ... tlon. r .. I,," c.aLObf. 
toon 01 bf,dl!<l', _tod ,,_ and 'el"""'~'''', .• M lor ~ .. 
," • dummt _ in ',d"'o'. """,..".""",1>. 
r~ ... IlC)I-: O<'o! GHI. usable 109GH, 
SWJI: Q1.005- 0 0051_1. 
E_' ~c.l: IMPEO"NC[, 15 n ~ 0 .3%.. t"",p!."Mu't 000111<..." 

150 ppm!'C INPUT I W ""\II ~08I'fI,b" chana<>. 5 W 
.. ">OUI~. 

, 
, 

-

_ '0' '" 

Iotechanlcol; D'VENSIONS, LSJ Ill. (47 mml long x H16 in. 
127 mml ,ha Wi'lGHT, 0.2 til (0.1 i<lI.l ""'. I 1Il 10.5 '8) sh'p' 
,~ 

•
••• '. • ? 

< , 

....."". (J$"l ___ ... _ T ............ 
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GR900 Miscellaneous 
SO-Ohm Precision 90· Ell 

, , 
''"utMf' 0< to IS.' till !Wit: . ; '>:4 - 1'1.\100 ,_. 
£lKIotu •. "'1"[[lA"CL .50 " 0.4« >! 1,__ _. 
~.:. " ., ... ""II INPUT VOlTAG£. 1,1< 10 15o.oJ V pIc_ 
PIlM" ."'_ ~Io !IO" 1Md, Up to 10 oW. "" I<> 1 ~f<l. 
". '., ", ,.~ ,,~ ! \ I 1Il1u.II_ f r"s.t~TIO'l Lou. lO.1l17 

[l[Cll1lOlLE~GTti- 110,00 0.001. (I. ). 

Tool Kit 

"'- 1 N' k.'; r.1IftI _I", 0», .. ".11 __ 
-81 _81. ;JO.C58 ..., 900CSI SQ.cIwn ,",-I~ 

• W,., 09()(l~.. .... , ...... , ... ~" 
... Do. _ 0< ~T Il~!' c:connK II$. ~ on-

II"" , 01" "'. """I""'''' 
Mfd\.no<.~ W(I ,liT 711'1. 13.11o&1",,~ 

--
Storage Case and Cleaning Kit 

$10<'" (IW 
~, .... _.1 ..... , f _ 

_ iI'f<! .•• 0:1 • 
. _~ __ " I"~_ ~,,_ Ar. 

u,p ~ ... I -'/, _. ,-" __ .... ~...s. """' .... '" 
.... _ .., CIIt'J'" ~ "'- ..nt1 "' ... my 

d .,,-..... .". "' __ ,~ 

_"ICO~ii('CH. 111>1 .1kclol>'_ 
Clean, ... ~ ~ 

r", L_ ~t tIOI~ ~..:I 7S_ GIItOO ..... 
$01,,01 ~ ., !6« _0001 WILl .,..,. ofI",,' _, 
"" _ 1,,,,.-. ,.- 'onnKl<lf<- H _ ",I.. 

b' ....... on<: 14 I~ ',~::.:.",',.!.,_=.=-_____ = 
_ . . ..... 0:... --... .. _,oe a.. .... . . , _,G 

Precl,lon Tube and Rod 

14.... 1Int1_ "" _'_wi 

-s.a GRIOQ PRECISION COAXIAL COMPONENTS 

• 
-~ I: --

-

.5-' --J...J;. 
~ -

• T • - - -
.. 
~-

--r­. ----.......... 

,----
• "".,­--, 





Strobe Selection 
In principle. "II wQboe,! Ire bas,caIly the samtI­

!hey ,f, 'fO'f)' lriIhC. IIastH"lI j 'ihtI notmII1ly ~ 10 at.. 
_ K'I"", II1aI ~ too I;HI to be _ by the ~idfd 
11)'1! When ~ ol.obo!lI aimed al , ~'Ii>oe OCI;,," .nd 
Its Ilasn fitc is sel to Ille same speed as the action (0< 
some Inl., subo'nu1liple III it). lhe 81;1'011 al!ll<!lllS 
SlOPPed II can be eas.1y ~iewed, ..,.Iyzed. tnd _ 
~. 1twJi<$ 10 the I.I~ 

I" ptllo<: !'<:e. Slrobes eli""" stgr>llio;.ar>!I~ In Ir..Ir ChaI­
""t""1>CI In orde< 10 ",.lld! 1'1'>0<' .-.octly the 'eIl"'''' 
mentl Q/ a wido! va,,,,'y 01 IIPplicahOf\l, lhey also differ 
from 0l\Il manul""'",.er to another In su;h lm~nl 
aspeCll. IIHI> QUIII,!y lind ,eliability ... nenMtI 10 entI~ 

'"' 

!leering and producHon detaili. .nd appUcaliOM and 
..... ce assisW>Ce. A ~y c:hosen strobl o;en be In 
Irwar..-,It' as$eI in JOUt appbcMion "Ad ~II undOubledJy 
,eap berlef,ts _II in excess 01 ,ts putchasl! price 

S,..u 1M mauer of selectloo is ImpgrUInt. we hav, 
,abulllred " ............ y 01 bfoad .ppl;caljoo "'fit with 
tile "C)l)fOpriare IoIrobes and th&. lealures Later paps 
Ij.~ you de\di!ed deleriptions of lheo. Individ .. , cl'w­
""Ierlsto, We allo NYe "" nlO<lSe.tI I,btaty on J!ro­
bosi;OI>y. and WI! Ilt<l'tide ,,.. .cfvtce 8IId r<.>emial 
asiMaoc. ',om ork ... I"""ted th,aughout the world 
loqui, •• bout 0Uf 1S-day free trilli on IIny of OU, st,obe 
eQul_t 

7,;;;;;;.---'; '" ' ..... ,.- ...... ...... , .. , ... ..... _ .. ___ ""' ___ • __ I' _ _... , ... '_4' ___ " __ 10_._ .. _ 
-~ I. _"'" 

---_ .......... ... 

.. " ... . .., .. '_ ... _ .... - ...... -..... .-. 
'U, ... .. ". 

'''' l!IOt _. ___ ... -,._,-,_ .. - -
STRoeosco~ 

., •. ,., 

__ ._ ...... _ .... _CI< 



GR Strobe Characteristics 

~ ~ 

ltll ..... _ 

-"" - ~ - -
.UN, __ " - - -

-

-_ .. -. 

~ 

~ 

~ 

~"IUI"': 

-~,t" 1!Il1·p, 

-"'''',u,''' 

-- -- ., - ~ ,", 
'UI"~ 

- -... ..,-_ ... _ .. __ ... 
Inl ...... ' .....,m.t.... MOSt GR strobes Include an I~ 

tar .... , oscillator IhlIl .11owS tile 5uobe to lias!! repeli-
1'0111, wOlIlOOt need 01 any Olemal signal. The IrllQUlIOC)' 
01 tilt In~1 OSCII~!« is ~j..cted by mellrI$ 01 • knob 
land • range control on IOI'I1lI models) and \tillS the 
r~ I1Ita ean be lei 10 .ny desired value w\min lIS ..... 

AOX ..... '. 1m. /lase Two oIlhe strobes ;hOOOPOOlte 
" IlM-5ync mode, in ..... d'I the inillmal OIICiIIoIICO' it 'Y"­
(tutM'lized 10 the II.,. t,.ql*lq 01 1(1 " lubmult'ple 
(3600.1800. 1200. goo, 720. IIKhes per minute lor 
6().Hz lines). In the U.S,",. Ih(1 mode providel 0,1'" 
accuracy at these ra'.,. Thus, IhCI fia~ '8\e, whkh in 
the normal ('ree-,unnlnll mode can be ..:ijusted coo­
linUOllS!y without ICcura'a Cllibrahon, in tl'lfl I~ync 
mode can be set ID 5PK,IC rates with " ¥ef)' ~'&h ac· 
curacy. The ti .... t..s. (Io.nown 1m. interval) th~ pro. 
Yided Is II veal ~itrce or ...... neces5llt in I'III'Y 
aQOIicatiMs 

Alxln1e CM,btlltiOfl In ...... models. the fIIIh rille 
$ canbraTeCI 10., KCUI'.ey 01 :0::1" "nd dijl! .$IId"'P 
can be used 10 IrWnUr. Jpeed, rpm, or lIma. 

In lNI<'Iy appUea\iI:ra, this IMI",. Is used to ..... u .. 
rpm 50 the strobil beComes In KCU.ilte at'Id tonvenlen, 
lachometet. Soma care mllSl be taken In th,s 8j)I!j>CII. 
!Ion because tile Ichon under observation \!rill IppYr 
Slapped not only II tile Irue tall at which the dIMe. Is 
rolllhng but III ~umbIt sl.lbmull'pIes of It such .. 
It. ~ 1<0. etc. TIll IrutI'I Qrl be simply delermirold n 
foI~, TfUlI SPMd _ A I< 8/CA - 8) • ...tIIt. A II'Id 8 
... MI)ICefIt aPl*..t _\0; Ctwo Mli-" MI· 
tinp of IhII atrobe·s fIHh .. Ia II which the ob/lCl ep­
peatS slappMI). 

For ..... mple, ........... you lInl obt.flned • rNdirc ot 
2400 rpm. You then dec,.sed the flash fill unl,l the 
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objeCt 'PI" III?PN' e(! 5tOPllfd ..., thil S«1Ind . NChnl 
I"",yle(! 1800 .pm. 

"'" From !he EIOImpie. rt can 1110 tie _ I/I.tl /he fifth 
fI'l' 01 1M Wobt t>Hd nDI I» IS IrII" IS 1M 'PHd 01 'fie d#1. iCf!l II! order '0 OOI~;II ICcoJI"ale mt4!u,_t. 
fit ,pm. 

St,obe$ thilt do not conla,n 3f1 Int""..-I OSOCil .... OI I. 
quote III Ibttonal 'iaNI lor QPerlIIion. Where_1hft 
"Att ..... Time Base" nor ··Al;:cutlte calibraloon" ~ In­
O,,;;tte<! 1~ ..... l. u.. l.-.quency 01 \he Internal 
OidllaW (aod. flenctl. the IIa$h rllle) Is aPPfl)~imil!a 
only W, lh lhat "robe. the ~rkif\ltl on thl dial (il any) 
cannaI IN! used as an acculatl l'I"lUSUI"e of~. 'Ilm. 
et t" .... ""_ tIWy _ t>ooon t.)librate<! by the use. 

utemll TriIPri", In. strobe with ... Internal ..cU. 
lalOl. the moilOf' 01 a de>rici under lest .wears stapped 
""'- the flash .ala is Ht to 'hoi same Ille ~ !he rno> 
l,on (or 10 _ 1Ubmu!I.pIe of It). II the 1.le of I'l"O­

loon change et !he ~troblo·1 fIaIn rail ~ the " .... 
soon of fl~ mot ..... disappe.l.s. and the strobe·. flaSh 
.ata must be readjusted lor Synchronlllllon. 

In many QM$, \lie rala 01 motion cMnSes oflen 
10 IN! ,lIdlust'nalr. 51,atMr·. llash fila 10 ~in '1n­
dItontZltiOn becor"es ddf;cuilif not ~bIa. Also. III 
II"IIII'Y ~ig!"H.polld. ""'Hepetib"" IlVenb (weh as ell)loa. 
.Ions. ,,/Ie ShotS. aod the Ilk'llt Is ~I)' '0 IIa$h tile 
Wllbe II some precise moment detetminecl by \lie event. 
not I .... strobe. In U-- apploeahons. the IIrcbe must be 
UIUW«! by en .. 'emaJ "IINI. flttIer "- by Its ..,' .... 1 
OSCiltalor. 

COt!!aC 1 ll"IiI Slmple$l melhod of ' "gglring il a coo­
!j.t"! closlJre (et OPIninll) such as lrom a SWItch or retoy. 
The lW'lch can be moo..o"Itlllll on the de¥u and """",,II1II 
by a CIIm. " can be , hand·he4d pu$hbUnon •• ~. 
lLash·synch.ron,uloOn cant«!. DI" any 01 -..1 dozen 
ot~ • • rw,lch '''''''Se-menl$ Si,,,., Another uouer 50Urce can be an ellCtllcal 
"sr>et wch as frOM an ult.,·P'ecrse OIColtatDl" in etdlr 10 
obt.1n pealillf lIasI .... 1111 ac:c .. acies, • mOc;'~ 10 
tr'iII" \lie IlaIII lrem • noos. SUCh ItS an "pIc5ion. et 
8flCII"IIf piece oj ,teet' ical et .1«:1:'''''i~ equipment with 
whICh synchron'Ubon Is 'lQuored 

Pl"tOI.oe/eCtrlC One a( the most I;OfIlInOII trliP" 
souroa, Is the photoelectroc pickoff Ttwse deoicel use 
['ihl 10 crea'e an electr>cal "'Rna' 1l1li. In turn, trillBl" 
IIIe Jirobl. They Ilfl .... ;'""~ used beC.lUSfI Ihey 8,e in· eJ<""" ..... simpte to install. and dO mt inlerlere .... ,th ,he 
normIl oper.tlOn a( the d .. ree ......,... obIaro<atoOn. Sf<,o • 
... ' S!'IIes_ ... ,~ •• ino;Iudi ... , 
. ... I,ch' IOUI"C8 and. photo c.tI are housed In a .. ns .. 
\.01,t (the GA 1536· ... and 1536-0/. The I'ihl" iI,med " 
the path of a poectr (II ,e/Iee" •• tapll .,tached 10 1M 
d .. ,ce As lhe "PI moves pUt Ina hBIII. the .eHeel''''' 
bid< to the photo cell CIIUS8I. Ir. strotrt to flash . 
• T .... "ihl and eell era hou!.ed In two d,Nlllfenl "",s, 
mounted $0 IIIIIt the "alit '$ Borneo at the ceU. The ObJtlO;l 
under $Iudy mo.. bel-.--r the I'ihl .nd llIIt cotl .nd 
.11 ....... I~y blOOll lhe Ii¥h' 10 the cotl and then allows It 
to PillS. This .... npmont ,s PIrlOCUIar'1 UM/ut In "*'1 
pr"I; .... pj)loc.oloons ......... the ob.tecl uncIo!< oIuc1y- II 
pr,Med on I _. The 1537 ...... such a pdlolf; 11 r. 
qu'tes an e"Ilnall'shl !<luree 
DeI'~ W,tllCul delayed Ir;BII";n&.lhewobe IIIi1oe$ 

"""'td,ately follwo .... ,ecelpi oj • Inger end. In many 
CIIWS. _ is e><ICII1 ...... , ;. recru.red. Bill in ...... 01'-1;. 
this ~ not cIesolatIM and enlClJustabie I; .... ~ 11m. 
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~potaled to lhe !>Irobe ftasIIe$ SQIfIe lime .Iter !he 
Irigger i. "",,led. 

For e.<alflllle. IN only QOrI~1 p'-=' 10 obtaoin a 
truer on many ptj"Io~, PfIlSSe$ is o/t«I IOn"IeWhere 
rema!~ from the point al _01\ you ... ,sh 10 observe lhe 
action· tile strobe may llIet1 Ilash ., u.. .. 'ona lime 
",,!eM 1'"110)1 ;;,ue is ~ In ttl!! pl«emellt 01 tha t,ig' 
Ret drvi, .... 

In _ case. ~ mer want tG obserw It. ~ion 
II'Shll, alter ,I '- been in,t",ted _ ret tile only t,me 
BI which )'GU can obta;n a I' .... is exactty a1 lhe mDrTWnI 
too action slart~. One e'lImple 01 lhi1 I. lhe use 01 I 
mlc'OPhone to I"gg~r a atrObe lrom I /ill, tho! _ you 
ma, ... "t 10 see lhe Wlet leter In lfIatot and nor at !hoi 
rnornent ~ i. 'i'ed. 

Many rnacltine ~icIIl>OI"IS nlQUire otaervaIic;n,. et. 
_aI t>Oin~ on !till ~"h. <;y<;1!:', W,thout a de/.oyed 
I'~. " ..... r.' "i!lier drrieeI WWId Nve 10 be used or 
• single I"U@'delnce"'<\IIdn.vetobe,epos,tionedlor 
each obserYallon _ both IoIutions a,' c;GIll, .nd l ime 
consumint 

FlNII r," The ,al' al whoch ttoe I.Irobe III$IMIS i$ 
~-., ""~ fIa5h nole and .. _'Iy~ in IInhes 
per min .... (lpm). rOt GFt IItcbft, the IIash l3Ie Is ad­
justable to I tna>.i",.." 01 3800. 25.000 Ot 150.000. 
dooendonB on U. ~I, 

Super briPI The baht output ',om any GR StrObe is 
blight. II hIlS to be lor Clear y,,,,,,ina. You tel too ¥efY 
brighl~ llaShes lrom lhe 1!>40.nd allllDSl as brlgN I,om 
!till 1538 model equipped ... ,tll I 1538-P4 Hiah-Intensity 
nasr. capo: ,:"', The <!let'l 1 • .,,1 out"", ill wry ... Iuob/e 
on TV Of phcIO\IJaphic appi,callonl. 

8.llItf)" 0pe<311on MOIl GR st 'obes ... lmall. light. 
and .~ry portable One Is c.&pable 01 oott8f")l aperation -
the 1538-A ... ,tll. 1538-P3 Sattery lind ~.ger 

The General Radio Library 
We oHe' /101 onl, one 01 t"., broadest il1ft 01 $ltDbe 

8Q\I,pment eVllilable l<>dl1y but alto one 01 thll broadest 
"*,Iions or lnfOl"l'nar,on It 01 '\ at )'OUf tI'spoAII_ 
~t oil! free 01 charit' 
A P,i_. 01 5,,0"'$' PI 1, •. A 2!HIqot boCIIclellhlll 
describes 1!'Ie b.1osic "''''',pIes 01 tr>e strobe. 
Hand~ 01 SIroboscopr - - $2.00 A 117-911l1e author· 
lIat'YO IIo'fltk on all "pojCts 01 the "robe and Its aPQI!. 
cat.onl, 
51~KIICl - tree, A pe"odICllI devoted to t~ l;Jlesl 
oevel pmenn; and 1IfII'1k:a1..QnS In tr>e limbe held 

A Better Buy 
Althouill GR strobes dirfer f,om unit to I/I1lt 10 pro­

~ldI! you w,'n a Iy,labll thOle., tMy all oha,. one ;m· 
ilOrtant CharacteriStic _ """, 35 yell" 01 ""1" reline-­
met'lt ..... _t ShiI,e<! by no ott.< ",obe toQUl_t. 
GR onUoducetl IhfI lint coc, ..... c.iaU, ""Ii_ "rot.. 
and has e:.... iIrIprovIna !hem _ since. The benef<1S 
,""" rr". e.peo-ience a .. yolUtI no ~tt.. wIIid1 GR 
st_ )'GU selecl. 

A Sur. Buy 
Strd:>es ... lI.grol, dynamic tooll and no ..-ure 01 

desl;ripli .... "I.'al ..... <:an tull, describe !heir Potentia' 
in your ~w;.ehon. To _'a \he strobe \'01.1 select 's 

-_ ...... ..-,_ .. 

, .. _In ____ <_ 
UJinll SIroboscopy - free. A U;'P!IIe 'ellrint lrom 
"'Kit/". ~!en on lhe Pflno;lplel and techniQues 01 
W'obe photograph,. 
Harw;J~ oIl1i,ft.SOftd Pht:X0641lhr - $1.00, A 92· 
pap boCIIc INI tI1orou&hIy deta,1S the strobe's ,010II In --M8/>', Conlrol ow.- rlrne_A l!kninut, c;oIOt 111m on 
t~, ".,nciples 01 'ecO'ding h,gh-1.peed rr«<llS. A.$ I 5.00 
/\andl'", lee Is charged tOt the use of Ih" film. 

FIic .... t_. filllable liilll f,om 11.11 100. desognetl lOt 
<>I"'"",m I"'rl""""nce In GR 1"_01* 
[0" ..... '" . hO<t ftI.~ du,.Ilon. 10 ... ""'" bl", end 1m--
Pt .... etar,ly 
Itl/Clltd c_INCI_ to ""u.stanr:t even -.. _ or 
_nd,ntI ...... ,onrn.tts. 
I.oaI nolltanc:o. I,om a cont""",11y e.o.pand;", _~ 
oI ... '1Of\OlI1 and inl ...... I'onal 011_ 

~ the U.S.A. and ~ _ (CIUnI.ieI. on III our 
suobe eq",PIT*'!. For mote InIOf""'OOtr. IIIea!.a cocrtac:I 
\'01.1' near ... t Rq;o,o,.l Cent ... Ot 'l!IlI"_lal,.., 

!till one moll '",IIId 10 \'OI.Ir needI ..... crf1er a I ... 1 .... :' . _____________________ _ 
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Strobolume ' electronic stroboscope 
Type 1540 

• ""III ,.1. to 15,000 pe, mlnutt 

• brima"1 wtll" Ullhl 

• wideo" .... IIood .... lor phol"9'I"'" and TV 

Stopped mot, .... With rile lid III I strobosc_you can 
e.ar,MC the IT'I<>I',," 01 rnacMinM, Objects e.plOdmll or In 
flighl, lIuld 'PI'~y Piln~, .-rid manv other ,,,,,,,'s as 
t~" In&," wP,e 'nO!;o ........ W,lh II callbl'aled U'OOo­
~. 10" r.,n A'e"S,J~ I'" 'IIhIot repIOIl'I'tI )1,01'1 to 
1-.. ",,~ ........ "" lU" mI(,_ 'pm. 

W,:h Ihl bnlt>HJ&hl I~O St,OboIu"'" 'l«!fonfC 
st,~, yoo C/ln Det''''''' ,tI th~ """I, end 1!'10/'11, 
under d,lhcult i'tl"""g COO<Ilt,on. and ev ... rna_. colo< 
SI~''''Jli'''' ~nol"1!r~pM~ at I'I'\1II1 vtdecfa;leS. Th. 
1540. t .... '<nt st'obCIs~ to lI""'e""p I(J n1UCllliat'l1 
."" alSQ r'<Wid~ In •• e~I"ly lDr 1""'!",I.pU'i»W ~ 
l"'ee _H<II ... ,ts.~ _lab'*' ...m , .... ';&t!1 _ lor 
tile lob. ''>It 1!>40 ell" be n.stwd r"",inuaulI1'" Syn­

",,"""," ... ,,,, '''' mnldI or camera f"Il~ .. lIIltw1es 01 
bu'~I~ Til"', IOU c.!In "h.QoId" cyclic mOl,,,,, in one Cl\O$en 
P<l$il'Dr', Creele • Me.......,ly f'''''' on ,'1m .. lape, 01 
e,,,,,~~~ ,. ",,, "h> """iI-pi' 1, .... _'\'<'''-

8"&11' "".~... Every _I •• flU. 01 """,Ie '",1 IMI· 
• less ,~ " 15 mic~ and ;n" ...... I;n' • 1 b~· 

13-'001 ,rN. 10 r~ _ ... ,I~ DnUI¥OI....,., ror ~I,I­
or "","'11 pI I grapllyor TV retOld'!\&-

STROBOSCOPES 

The Il.oSh aon be ,r;III<"ed from I 1'I>o!'>es...;lric pickoff. 
1M <J!»<1;nl er Closi~8 of .. sw,tch COI't<>c1 or camer. 
s/lul1er. er "" 1I~I"c:.I I>\I(S& or ... "'" .... a.~ S'gr\at. TIM 
IiIlSh c.-. CC(:ur ,,11M ;"",,,nt nIlhi:' "'IE"';'>Q """"I or ~ 
~ by Aft)o .,1Id " ...... from 100 lllicr-oseeordl 1<1 

000C<W1d t" c-.t" '" ~ ~nt _ t 
V ..... ,,1e c<>oowuct_ The """'''1<11 _I <>I tile S"cb 

I ....... tr<>bOSeOl>e II tM lIornp _ 10 .. ~k:~ onI 01 It,. 
r~" .. CO<oIrOi un;IS .. tt~hft. ei,,,,,, directly or by exT"'" 
Si .... ca~1e!I lor ,~, ~jle _aT;.... TM comb,nat",,, " 
sm,lI "'" l\iIsy ,< -old Of r'O'oOUO'l ..... t"ped. A t .......... 
1001 ~ b(,res de; ,_, I, "" Ille .... JI8" _1UI>JIIy/ 
cat'Y'''C __ 

,~ .... aim lhlllamp at the obJect 10 be slUIfoe<Ilfrom 
.. , ,ta""" 0.""1'11_ b~ t~ .. a< ... to t. lllum_"" 
Ille .rr'lOO,mt or I'a~' n~""J. Conne<I I ... .:.me' .. '''''1 
ord.".,y TVIIe WJlh .. ~ .. II.osh s)'nChroo"r~t,tIf>l afld ptv>Io­
elC' !d~ piCkM! 10 Ih .. CCl"lrol ..... ;1 ... hl lei the CClnlror, 10 
itO''- U. """,on bl 1'- n~t pOInl !Itt ,1>11 st'- 101 

.. ~ ~, ape<..a me -=: .""". "'" JOU """" a p;.;lure 

... COO . ..... , ,,"_(101-. 



Sf'(CmcAT1ONS 

r­' . .- • • • • • 

-• 

• • 
r oo __ ._00' •• " .... _., ... ~oo ... WI'" ........ , _ ._ __ ", - ."' ......... _.... -
..,.~ ......... , .• -"." .. ,.""". ,,,.. '''',,,"' . .., .. '" -.- '" .. , ....... -. , .... _e- .... "',,' ...... , ........ , .. .... ......... "" .... , ... -., ......... -~., n .. , ... _ ....... _" .. ""~ .......... ' .,,,. ',",. ""'t, ' .... '""0 ...... '" _ .. _._.' .... ..,. . -' ..... " I'"L'" ...... 10< _ .. "" '''' l~' ".",_ ...... _ .. _, .,-. ". ... _-.', ... 
~"'" 110 '" "'-= ".m -- ._ ..... '""~ , ......... """ .... ,._.... ... ' ...... . .. _-. .....'-
........... ,-... "" .... ... "----, ..... -.... -.. _ ,,"_:IG _ ... ... ~ .. , ....... -- .... -., .......,.- D .. ,... .. ' ...... ~ ... _" .. _ .. _ _ lG ... ,1IOO_" .. - .. __ . . .. ,-

... ",_" to ...... 
0< ,><,_ 

_''',.' ...... - ....... J __ 
_ __ .. 'LI >1..", __ ... _" ,,-_ ... -.... -~-... .. -_ .. _,,-... ....... -........ -_ .......... - -... 

...... ., 
'-"'- ,_ :w _'" ... _ __ ._ :,._ .. '·.v ,....,. ,.,.'" l!n., "k ~"""..,...,. 

'OCI coo-..,~ ... ',V _. OU,",-,' ~""'". 

,-." ~~ ... lUi I0-I>0''- ,'. _ .. 
" .. ,._.., .. ,'''' - ...... -__ lie. __ ...... '... , 
_~.-BV' __ 11.0' ..... > '1HI __ lG .... 

-_._, ..... _-­...... nv._'_ .. _., 
n ..... Wfl'\IT, > ~~ __ -

Co_a. _-.10 . ..,(-- -- ..... _,--/-- _ -----1- --""' .. -
I$40-N C ..... .a.-001_ e,o.l,![RA INPUT, p"".,_1< 'l' ."", 
IIICI "*"" 01 ...... Ie caW _ .. .-, 01 .­
_ • .-..,.cI _ 5rroctll"'''_ '" _,.n b)' c.W .... 
".",-.;:""' "'m..Il~""""- [)(V,V T,,,.,,,,,,, .. 
,.. " ~.' .. ' to tL ..... 1$ ClIft UIUIIy .:1)«._ ham ~ 100 .. 
'" ; t",...., <:111M 1_ ..... -.. ,_ 
'tAl( , .. ". "., .... , )0 I<> n 100 _ ill, """,,,,,,,,,,", """ 

'" 3, ... '3'·:)<11.'......,.. 
~'.h' (lUlplrt; M ... o&u.....-l "'I'h Illlcon p/"CIIO <I<>!4<I<>< I """., 
I, ...... :'"".,.,..,, bMm "o:!,~ 01 " 4O>&!i' 11 ~IJ , 
.""'''.' 01 lOt" "'olllto,,.-r'_'O·'11><65't3'IJIU 

',,, ,r, •• ~_1'OWl; _ ,.'"", , _cd" ,"' - _. 
"~ 

....... '- r • - .. .- ~-
• ' ~ "" ..... 10 .. "" "",,010"._ n 'OJ ...... ,.'[1 H, _.' .' 0, ..... '" 
'''- ... -, ' ..... 10<,''''"' ....... _~ 

---
~, .. ,.:I'I..... fltO\<_ hll CONIO<'" a """"0' ~ 
lolrlt_SirWlt-'_'_' 
__ ........... m\nI:: c... till "'helt~ III' -... ........ 
_ ;~ ''''''' "' .... '" -" ,n ~ 01"", _ """ 
I~TH,SnY. 11_ ..,IOCI,,,,, ..... ,lCt iO>urt5 ,"...,.....,_ '0' 
.... "od ,."".. 28 V, 60 ",A rLAS«, T.~od b)' put .. 01 
.. <0 1~ V . .. """ "'us! \<0, CIt:ur ",t 100 "', ....... ty ' ... ill 
~cn..~.o 

(II .. ",,,,,,,,,,,, V'BRATION 0.03 Itt !rn<OI 10 '" 30 Ill' Srr.CH 
l-tA~OlI"G, 4 in. or 4~' ("". SID SIO·VI S-t-'OCM Xl II­
! I "' .. 
~ .... : _a>nI. 12·" t,t _"" c~tIDn 01 limp 
_ Iu ., .... , ..... pauc/I ._ ... adJUSI_ ..... ..,. ... 
,. rntO fIllon ............. <_or ..... " pi-. ...... ' 
"''''- '''''' \IUlgu! p.:b, fl." air," lor _. 1UIf'IOIl":!."", 
_ "'p _ .., _01 "",L 
A •• ,Io&1o: LSl6<n:11511 PI 

'"'" 0;0- e'_, ,..,...., c 'or _,..­
_ .,.,.." •• _, .... ~1O.Id MlIJ ",gI. "I 

------ -
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""....., 100 to \25 and 195 10 250 V. 50 10 60 Hr. 250 W m.l< 
M""".n~~ !>t • ..,.!, ...... ~ .... in port.t>Ior o:ab,.,.1 and con· 
II ,P<l"I'" '<411>'. IMnp _ ;n .... ' S j 110'", ,_, 

m " ....... _. I", _ conI,,,, ...,;1 _ ai>1n 
u' '-ll ''SU)I<S , .... 111)· c.. t_l, 1,.1315 .... f48l.o 
. ' ;lo.3oI9 mmJ ...... _ .. :1" c .... ", .. W"I __ • g.~ 

$.~5 ... IlJ~. 1400:216 ...... 1. WEJGt<T 1.<>d;ocI.,. .... ".,... 
W ""'u, 31 It> (15 loci ... t. 19 "" (II k&I ""ppII'I& 

-. 
,~ ................ " ...... ,,- ........... . 'WO..,._ ...... _..- ....... ,-............. _ ..... _--... --, ......... _--; ',,' P,,, ... • - .,'" '4P''''"_ .... ' ..... 

• ," '" ... . ...... ,<10 .. """ ,\oOor.f a. • _ -.._ , ........ _ ..... '"- _ ....... 

--'-_ .. ,""_ .. --_ .... , ........... _--- I"'_".~""---co .... ot'*< __ ......... ""."" .... ...... -........... -•... ~, ... _ ....... _ .... _ .. _ ... --.... --

'b ....... _ ..... _=' __ , ,-,-......... "' -- _ ... , ... ,' ... JY __ """" .. ___ '" , 
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Strobotac' 
electronic 
stroboscopes 

Types 1531-AB and 1538-A 

• b.l;hl willi' light 10. tllglI·1j>Md p/IolOg.I""" 
10. obMrYltlonlln I n, no,mll Imblenlllgtli 

• almpll to U_, "'1 102 handle 

SrttlFICATIONS 

15.)1 ·"'11: Acc""'to!)' uMr...o'-d 
_ 'oteo to 25,000_ ...... "' • . 

....... _ __ IO· .. _'Y_ ..... _'"""-
. _- ""' ...... ' , . 

,~ .' ". 

t-o:/"" _-"" ..... - -" 
U II ... '" 
0... ".'''' 
DOlO 0 .. ,D> 

" w .......... __ "'_ ... , .. ~, ........... _ ..... 

, -. 
~ 

atJle dt!IIIy beI_ the I ...... I selected Po",! on • mo •• III 
object passes the poe~()11 and tile time the .trot. Jl.Hhes. 
S.ngle nash ~loBr.phl ot h'aM-sueed motion ••• I""'P 
"',Ih any ~tjll amer. whOO lhe 153 J ·P2 Is used. 

The d,lIen:nce The 153111 mOte e<:OrIOmicaiIO buy 
On the other !>and. the 1538 IJ_ you s.i.II limes the 
lnII~i ...... m IIHI! .ate 01 the tOttnef and a~ wetks 1",1'11 
__ 1hM inc.._ Ihe''''I~rlash h&hl OUIoul Clor 
~J by. liOCIor oIlbou1 6. JlfWlde the conve'I<enc1 
01"", ..tensign Ia""" • .., enabIII DQrUIlIe oper3ticrl ""It! 
"rem.'sea!>1e ~Ue<y • . __ ...-_ ........ , 

,1.1100'- '-.,.. .. _ ... .. , .................. , ... '_ ...... • 

, .............. ___ ... 1_ ...... __ ...... ___ " ... , .. , .. L'"~_''' ' .. ~.1 ..... ~Io -.. ,,~ ....... . ............ -. .. '-
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SujIpIIecI' M,~,tJnt. _K ... ao. ~ P"-'II /of' "'~I. d 
"1'<'11 :~<, Pl'>'r< Cl>td, 

A •• iloblt: I~ lind 1!>17 ","' ,H, p., 153l P2 
Fl' ,01.,._ 

__ lao 10 125 or 200'0 m V, '10 to "llO HI, 
tor 1531. aw ....... 'QfI!>l8 I~~~, _t>!>~ 
i'OIOlOV<!<.12W ...... """··~.I'C' 1531-'3 ' 
cr...... " I, PI'"" .... ~p ,~ 6 ~ " <""l«\< 
~ .. , 'altOn and "'<'-~-"IIC- 14~. 

,w_ 
Id horn 

'" ~ -, ' .11 

MKlI.~oc.~ r~l," c-. D,I,I[NSI()NS , .. , ' . 1063. 
663 II {21r'l68.I!>6'M' !533 w.t" _1'1 l.h. 176 
""", .... £Ic.HT 1.~ b t3 S ... ' __ 10 Ib (~6 kg! 

'"" 8 Pol ,~ ~ ItI 12. 1ICl .... ' 1 l." "CI1lllppinc. 

Strobotac ' 
electronic 
stroboscopes 
1542-8, 1543 and 1544 

Feature-packed, low-cost capability 

• up 10 _ brlgh,.whll. hi,," !MI' mtnllll-
100_"" mollon" 1.11 •• 40,000.pm 

• Wld •••• ng. conllnuou. n •• I .... te conlfal 

• lo.""o'" ncellenl OEM al,oOft, 
_ 1.1 ~ ... ioM ... il.blol 

• Simp" puohbwll.,., ape'''ion 
• Compllet, Ilghl-.eighl, ",goe<i 

- .... ' ... _ .... ,"""'-
STAOS.., ICOPEI 

IU. _ .... __ ._ .. 

'" ....... . H,'" ,." 
IUI_ ' "'_'ot· _,,_ .k_ 

. ,v .... , , ~ 
'rt'~ I-A "". ,_-..-...<_ .. _~_ ,.PO . _- .... .... ~ ... ,-~' ..... ~ --... - ."""' ,." ._, ........... " ... ''', .. I ... 

j ... , ,",,_. "'. ,".-, ..... , __ , ... _ n ... '""'- '0' I." 
" '," ,_ ......... _,- -- -
, ,,-O;," ..... g.. , 

,1. __ .. e7 ,"".Oe>O'" 

I'"~ "10 ,"'''''''' 
' ...... 10. ,_m 
,­.. ...-. 
, .... -
,." -.. ".-
.. .. MO. 

tod"," 'Of <"" ...... nl _ .. 1_ n..s.o ,,'cOn _e 
rn..1' ,-<1 ,pee ",~ally lor '·· .... 1'<111 1II'I>I;e"t,a~s.,,, ,.. 
Io"~ t1'npl~ pusI'1b<mon cont,,,, .... ,m • p,g'e ~tIOCl 10 

,,,t.OII"" II ...... '~Ia· no 'ance ~"'Ich,"~ is !!II" "t!G 
MUly The .. Slfobft inel~ UfIl""~ ~fKlr""i<;aH~ <QIT>­
~ C>U!pU! lor _Iy constant "',.gil 1>1.",1 _ 
1M the I .... rMdKr_ the 1..,..1 ,'1"",.11 inc'_1eI1 
.. " _ I\ouSftd In • '''''II> o .... ,'!; _ thai OS <Ie<' ...... 
'''' ~lortItI" "-'tt-h<!!<1 ___ ..." ""1lD:s • 
I"'~ hole lor tr'PO<1 ma,ml; .. 



All corn"", ""IS ,r. ,ndustrilllVD arel 1M enlirleet­
ir1B ;. compld~lr tllOttK/il1. jroelu:l'~. ,Iuch"ll ... viron­
""""al res,,"s 10 ~~\ure reliable <>r>e'~loon under ""erne 
tend,tlro! 

The 1542.I_oirnplt, tc: ......... iQl The 15<12·8 is "" 
_1 til ""f~!. as '" '.lensO'lIaR"(! but .. con$ic''''ably 
"'Ote uoeIul, PI ... I" the altact>oocl jIOWi!f CCIrd. pNl'N 
On.()ll Cuuon, pOinlllWll;&ht al thllll(;lll;In. and Mn Ilt\e 
I<nob ""I,11lle ~'WI' ,rna.e of Ill. act,on ~I<IW!I to ttle diI­
""ed r~11I or r.l0I'S. IIIa!'s 1!Ie sum 101a1 of the operal;on 
- plvr. push, pe.nt and turn! 

1M 1!W3 _ ,rig ....... In 8dd,I,on 10 the , ... lu'H of 
tt>e J !J.42-8. the I ~J Inc~ ptOVIIion lor I!'lCtltmlllr,S­
I"''''g and ) ...... syt><: The ca;>lIbihty of thall,st> '" be 
1"llItred by an e., ... n.1 COf't"':l ClO$ure is espec:~111 
vll .... Cle when 'he motion vafles Of Is erratIC .1Id .... nen 
Pl!tlect $ynchron1liltion ~ dll"'red, IlIen es with' camera 
lOt hill/1-speed phol"i'aphy. A lIl«>i! Iriae< CIICU,I 
aulO<nlt>ea11)' CCU"tr~ down _ ,,.. Input rale PCeeds 
I;hr _mil 'lash • .It.. (Ii_ina )<OU • Ila!.h lor ~ps 

SP£CIfICATIONS 

1!W2·" SImpIo, 
..- ... "lul 
NEW twtaM UcM 

_r second or third rri~1 thtr«1y p,cvld'n, 10< I 
sI1arp, !'"ked," v"'""~ TI>o! Ii....syn<: modo! .1~.W5 1M 
1~'e'''''1 mcjll"lo. Ie be sl""h.en"od Ig ~ soomulloIlie 01 
Ihe line 1.00000uency (3600. 1800. 1200, 900 Ipm, elel_ 
Thi< fUIUre ., v~l,,"b<e 1(;<' $IiJj.es of j~·I~ 
r,I" • .-d ""1'~' " .. ' <teo:ufale "me bHt I!J' 1<aPh<e 
He '.- - >f aa: ... ·."'I'~' and ve:oc,'y, 01' 1(;<' ~~'-~ 
oj., 'r Slip Spo-OO cctlf"-'<:. with IEEE 112A arod 
,I< 

The 1 5-4~ - dela1 l"U<ublt The 1544 P.OVHles ~II 
the le.atu .... gf tho· 1543_ In ..:Id,I",", <I <:aI1 be e>lemally 
'''lUIerft! by pas"'" ~Ise$ and If"", a phoIoll'Iect.;, ""'. 
~f! ......... ~ on «~'I"'" clo$ur"" an(! it's fIitSI1 ~~ be fie. 
,.,~ I,,,,,, tiM' ...."......,1 of an "lern~1 1"&1"< by .ny d,..". 
hen !.cn1 'ppro'''_tely 16 to 330 m;II~,_ Tn.$ fie. 
,.,y INtUle " qUite uwiul 10 vary lhe ~1<on 01 the 
SlO(Iped image In order te ODIe ..... diflerent pl\a5eS of 
cycl<e me!>en, -.,-. . .-...... _ ... _---"'.-... .... Eo __ ..... _'c ,,_,97Q 

.,,-_ .... _ .. " ... - .'" - ....... -'- ,*- .. 

,;'-:-:;-~;";-;;-~,----+:'.:-:"~~:~:':.:.:.=-:.:::-=:.=:_-" ----._.-
~ •... 

-- ___ ;t:'j?""_' ..... ,....... '" , 

_ _ ,. Lo I.1G "" "- •• _ ... ___ 

~:,~"''S;~~~~;~;~~~.\;;o.-----------'.'"~ .. ~-' .. ' .. ....,.. ... -'',. 
~!OO, .. .. ~,., 
..... ._--.. ( ... " .... """" .. -, '''''-" ,_ ... ,'"'"'_ ..... 0_'_'·'''''' ...... ,_''' 

EIIwI'-" f[",I'{RAH.I~E, 0 10 5O"'C _","C- "40 I<> 
, 15 C _.... HU~'DlTY_ 95' Rtl .. ,40-C ''''L [10400-
"~"6\ ~'8RATlOkOQJ"''''''''tOlo5SH' BENCH 
HANOI,lNG." on. '" "5- LM'L-8100l0·~I)_ SHOCK, !to I, II .... 
{Mil 2ox; 205C1_ 
_: l~ 10 125~. ~ to 60 I-V. 9 W ...... lor 1S<l2 B. 25 W 
ItIM r", l!>4l _ I ..... 
.. d' ..... ~ _llIHIlc.:.e .. ,t~ pl., :'c lace "'.~. \a ",0-
,,;] ,."..", G 1'..-1 10" • ." _~.,"- ,,""" ,.n.""".-.• tan _ a 0 1§-20 I~ _ !", 1"1>;>:1 "'-'".... 15')_ 
1s.t4 .0110 ''',:lUI» meI.OI _I tynal. IS<I~·. OlMU.SIONS 

.. ~AA'"e'.,lCA1 ... OG 

, .. ,,,,",,J 4.b4b18 ... 110"101.t9ll·,·- W()I'.t;I· I.a 
I> 1<J8~t! f\I1, 2 .. ,0 9 loa! ,,"'Y" '.,: 1501l _ IM-t O'Ml" 
s.al'<~ ,,,,,,><4.' 4.2_1>19.18 '"~ l101~151d98 ~'P<I. 
W[I(,tIT, 3.1 Ib 111 .,.1 "". >; I~ 12.3 "'1 ,t PI"'" -. ,-, 

' ... ...,." , ..... ... , .. u _ 

n_,. 
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Stroboslave 
stroboscopic light source 
Type 1539 

• lOw COIl. COmpKl 

• ,amo •• bl. 'amp on 5-1001 cable 

• high·lnl_ty I19hl 

• choice 01 Itillila • .0""''' 

510"" f;&:ttt TIw ii' lib ..,... 11: go rollH 
If<;e Nt.'" "'" I~. ,_. 'It , W'I,I.j 

"" wid "'8"'iIlH'd 101011 h, h pI OdU/;ft. br .• 
""'lie hatu.t IIaSto ,.10'$ up" c,.l:. ,.., ",_. ~e nc 
,I can""" ."", _,I lilt'" Ie stabl;st Ine ast 
•• ~, ,I ' ... e< "" ",leal jn I "rld .S _II ...... 11M 
with e.r,-,na. iI1 "1'(" hom the 1~1 M II, $I 
~,)I'. 

-or. ~"'Il _ ,~Qt -..nII'J is ~ in P1«e br. 
<:1 I'~"; ..... eh •• C1I" De .Holy rc1"'!t>v1!<J ~''lI pao::1igned 

.,aT~!y " <)1'\'1 ,.,. "",,i, '" A J..t·!'",,1 I I ~, Va .:."b,. 
"SUP: "",!'Id~," ,,%lleetC'-- :.el/Md. W~ 

.. -_ ... .. - ............ "'~ .. 
-",-.~, .... ,- ..... _._. 

'--'-'" . -_.-

· '-'" _. _ .... ........ "' ... -..... . 
STROBOSCOPES 

• ~!'C!C<';,. ,_811 \ u .. r'-. ......... 
bf! i....,.lf!(! IhrQUih hoIa 85 w.lI .. 
M.' 1"-.;: malt .... ,\ POISI~to~ 

101M" K 1I!I&b"-.. 

I" ,-~ 
... ~, d~ 
Ibje!;, In 011..,, · 

Del.lyed lichl- the 15l!t 1 The SI'otIoI'''''' lUobe 
;.," tN H'a"'lI'd by a conl.><1 " leISure 1;If" _'I """0 
"" pu/IoI.. Tn .. Co1pot.;hty ~I ptoved $0 .,..,,,1 ... ...., 

_ wjl~ t~ 15]1.P2 FIeVo ~~...., 1536 PhoIoe'K 
PIdootI , .... , , .... Sll'vtDalaw! ~ 'et""',ly _ilable .. 

_ I"" IIIC(.csSo:met U '1'111 1539·1 M"hc~·Anaty"" and 
PhoIOI',,)hy Set The FLasl'l o..lBj r'""Id~' I<IJ<rnabI' 
CIIJ4I)'I 'ro", 100 ... 10 800 .... I'Qm II>I! 'Dl T~.I'.U­
to I .... I'".". alU.,I1asl>, ICI,.,... <e., ,.., • I aSftt:: or 
"t ~'eclHly tllO dlPSired Imef\I. 

Sl'£CI'ICATIOHS 
~ R.ole: 0 1 zi ICXl _ per • -.- b ......... ., 
UPIOUlput: Be"" "'d" Is li''I' -' \01: 'lI..-tHy IIOio -, ,_ ........ -. . -•• tijci ,-'" "JlQO...., " "­u. 
_., "_"""''''_L -_ .. _--
_*,,~ ........ _-.norl _' 

......... "' ......... I"'l~_'" --UIem.! T.tae<: Cont.ort clot!J •• or "... (II , 2 V ~. .... 10_ .. ,od<. 

50 ppl d, __ P"'- ........ ' """" -..... _. '"" 
Ie< "eel _, CDlG 

~ .. ,It .... : IS36~\f1c: Pot.kOI! ";1" l!>ll P2'IOS/' o.w.. 
1!>l9 1 loIolJln ~ _ "',.. "'""'" $01' 

11 "" K"" 1'_. 
-., 100 IQ In ... 19510250 Y, 50 l<l 400 Ht. 16 w ..... 
Io1",,1o.0>Ic:.01: 1010(": pOe .. ,III do~,,"1IIIt I....., -.... DI 
liP, 0 v>;c ' ''_ 1$J9~. 2."438o'.!l '. (6."2! 1.0105 

Wl'GHT, IU9-A. lIb II ,' 1!t:1 .... 8 ,!l 1 Io;tJ ."." 
1>-' 1539 Z,bII> !28q! ... 17I11i8 .... ' .. ·""'". 

,-.._-... - -_. .. ..... .. _ ... .,..._-_ ... 
I!',v " ,­. '~"""'" lUI .... ,_.,..... .,.. _ *"~ , .. ,_ ,""-#,.. • ..... '- .... • I • 
,~.,,,,,, . " .... ' 

c;c~, .... """"0 It1J ""1.<1.00 



".!fJ le.-. • •• 

1541 Multiflash Generator 
• • " ... n .. " .. b .. ",~ trfswa. a-.~o. 
• ;nc~ .... IIltCti ............ , .. 01 al.-. ~o 

100,000 .... MQOftd 

• .ce .. ' .... y-e.o.iIM ••• d " ....... ~_.1Od II ...... "" ...... ' 
lOu.e. 

• .yneh, ..... , .. ",obn ~o. lUll, clnl .• nd 
high ......... ""' ...... ppllc.' ........ 

A ........ i"' .... ion Tho! I~I "'Ii""*,, ope,ated x .. 
cesSOfy t\'\at &ratly e>Pllr'lds the .e5oIu1;or,. ao;(:u'acy. 
/II'1d VMUI,"ly a t many ~U1d> ot S1r~ lOt h'an-"peed 
",II .. !;It elrllKo1~ra I)/IQlos'aphic apphclilons. A I,eal 
vafo"ty at 1hoI" I.om ,1"111 PP05lJ'es to c ... ,,·ar;aphk: 
_ ... ,Ih ..,_al e'lIOIUre per f ....... Citr1 1M! 

- , 

.....,. ',,,!II _: I w~.an&tI delay eont.oI ~ .. 11>1 
; ....... e to boo !IeIltUClIy «0 ,"- 11QU;red _lion. 

Comptet" synU'r ..... 'u" .... w,lh trre camt18 ."" I ... 
~'C. undet obse.Vllhcrn is emu ... un:::!e . ..... 'Iy "'1' 
ClIcum.'arICes. A h.ghly rl~,ble OU\QUl B"8nll~r 
PIIr,""S • WI"" lalitude In tilt! lyDII and lhe numbel or 
SU_ used. thei, P061tions, and lhe Ilm,nll of IP'lelr ,-

r ... linc\e·al._.... The Ir,put I"U'" f.om "" sub­
tee! e-n 1M! • COO'IUCI ~;na .. clQs.utl .• 11£111 100000rlo 
Ot • da.~·to-li"" l.a~SII'on setlM'd D)' • photocel~ Ot I 
'" l·wl\ e!ectrical pUlse. The ria ... Cln be delayed by any 
!le<;!;Id trom 10 m'lIiOt1\M ot:a!;!!Con<! 10 a tentll ot a Me· 
ond alter tile instarll 01 me !flue<. 10 thai II oc:cuf1 e>c. 
.WI' wt'M!tI you need ,I .n .elal"'" 10 lhe motion 

--_ --....... _ ......... _ .. ---, ........ ,,, .. 
STR080SCOPES I 



An armine jt,pUt I,om the Q-"~ CII\ De..sed so \l'litl 
uch IIHII Qc:tu" only _ DOth lhe Qm .... ' ihoJller is 
)pen ~nr;I mil wb,e<:1 IS In tn.= de<o;,ed poo ,llon. In alldi· 
t ;)'1 10. sin&le nash I,om In.= Wobe." Ilash 0u"'1 vl..,y 

umbe, 01 11"",e'! "I' to 16 CII\ be .... "i~1ed I'""" Itle IP-
I' 0Ci'1 - :>I ~ 'I',"", The ;"Ie ..... ! 01"_ IIA!'1eS is 
II ,It 1" ~ ell I.01...a .I.ICC",.'. 10 .. ,Ih'" n;. 
10' pre<: 'er- ,to of 1PIIed, ~a!,,,, and 
e"""t t.mm¥ 

Fo. mu~I·.hobe u •• Ttle l54l w.1I "'gge' as rnan~ 
~, 16 "'0'·' , .n oeQuenc:., 6KII Ilash be",. KCu,ately 
"ela~ecI "0 'L ~,ecIe>; .",,_ Suo:h an ar''''~_'1 can 
1l':"ide,OlI"~'- txce-pll"",lIy hC'l !lash ."tH. In: I .... 
esl ~ ,;. ,"1_'1)- Pn I "'.~ 'N' ,..,. , 1,ly i ...,. 
,eel ~'on 

r"" eum~ftr, .. ""n 16 ."obeS a,e U!.f!d In '''f1,d se­
quence, the aI/eel"'! tlash ,ate 10' a shorl iNe,v.1 r;oon be 
.as h,gtl as )00,000 flasheS per minute ..... Ch Ilash be,nil 
at lne lull .... ,..,I..sh ""llfflOly, 

",."he< ,.tue 'n M.-,"i _III IIrt1be5 1-.. ... 
III!CI ...... " !lUI \hey r;oIn be jIOIitior>e<! alonll me path 
Ell. """'''It Ob,eet. each strObil _. ,I can best ,11"mi· 
/\/lIe the Ob/Kt al In ItWllne<I moment. The path may 
be la. 100 Ion. lor II lumln.'"", by ~ sin81e 51'obI. AI'IO. 
I", ..... 01 d,lIe"nl eoIOrS Cln be used wllh Itle leotefai 
'IrobIIo . ..,.bhna you 10 ~Iilyeaeh !X>rt.on of. colored 
mu,HIolsII pho)!oerap/l \OI,!II. hiSh cIei'eol! at eonl'4IInCe 

_~ •• ,. _ __ " "" "'~ ..... .... , \9>\1 

SPECIFICATIONS 
Mod .. : CONTI NUOUS, Inl.",..1 oscl lllliOl conhllUDU"1 'uns ."tIer .,,,.10 Of "''''I'~ SltoboI.,1 • ,ate set to)' poor>el c.;>n1.0IS _ 
~ ....... '" • to " , Wid __ f~ ' .... to, me .... '" 
... emo· _ 'or CAl,IBAAT( to-." ......... c.oIobr_ "'-
,,- 01 2OY_ ...... 60n ... ai_II_~I«.,Of ..... 

""n .It<.,,,,,,;,:: <;GuI'1<r BURST ON Im>UT £.octo '''11''1 I/C· 
... ",~,,'l .... 1!&OII1Iu"1 BUIIST ON "~M "NO INPUT Only 
_ I!WI bu"'" 's produced Ily. ' ''KIP'' lI.tYI 101""" ,"1 ... 
Input .. ",;nK o;gn.a" ",,,,,I " armed t>y _I PU<llbuIIOll 0' 
• • , .. nol ''''''';1(1 ~Ioour •• sucn IS. ,,,.(eft 01 J'lut!M """Ikl. 
po' " '.~ 0 ,nII.cat" ... ..-d Of' ....... ......:! e_"", ),IDV 
"" .. ..,.-;·,'onCOO "'-'IIIIIIIU'- is 1"_ lor ~;,,~ p.rl"~ 
I"" "_."",", Ell "",_ .. tt.. __ ... be 2 It 16 ....... 

oCI tty ~ aIfttroI. 
Input T ....... lor ouelllCl or tffitl oync, Contacl .""""'11_ eor 
1001 C""''-', -1· Y "",I ... or lifhl I<>-d;o,' Of ~.". k>..,,1 I"!ISI 
I' .... f,n'" 1!>JE'> Pho"""t,,,, P'ci<QII 
Output T,....., -20 V ~,""60n TO !.r~GlE STIIOB(, ! to 
16 """'''1 s;>iII(.td fIUIIn. .... ." _I n TO SEP~II"TE 

'RDII;U 2toI6_"r_ ... _ ... _b)' ...... 

fluh Int.not IlAN~' 100 ms to ICl.s !ID 10 100.000 
II~",_ Ott ~l ,n ~ O'ftflaPl>"1 tlecode • .."..., _,,,,,,, 
for *<!d.I_ 01 • • 1 ...... QJPa<,lor 10 .,,_ """~fOQlJef'q 
' ..... ACCt!RAeY, '3% 01 • ...a, ...... I .' 
[,wi_ TEMPEllAlUlI[ · 010' 5O'C _,~,,"'" -40 to 

,'~ ::: ftOfI-operal'.... IotUMIOIlY· 9~" ~H _ . 4O'C VI 
8~ATlO'l 0,0;>"" I,,,,,, 10 to 55 101, B£..cH HANOlmr;, 
4,' ~ ~5' IMll STOBIOA·YI), SHOCK XI. \I <n$. 

SIrJ>PIjttI, 1541-9601 6-1t eal>Io .,,'" ~ 11'"," lot (011 ....... 

I"", 01 .... 1""1 \0 ."obe. ! ~l l .()421 1,'U.r c.ble .. ,Ill """"" 
""''''C ""'oh.,."..., Cot<J 
A .. lIoblo: 1531, I~. 1!t39, 1!iooIO "'obc>oc:oioco. 1536 
_- ,. ":1IiC P",koI! ""III buin -in ...." """"e. 1192 oounlel' 
__ Hilla 12!>_200 IO~ V. 5010 <lOCI t(,r. lOW ..... 
M __ fi<p-T.II.-, O'MENSIOI-<S ("'~..:JI' 14<10-
669 ... (3!i6>.2~. 170 mrn) WEIGHT. II ID (511&1 not 
151b(7 .... )sluPP' ... _ ... .. 
''''1 ..... __ -c.wo •• _ .. __ .. _ 'n __ _ 

.n" ... __ 
' .. , .... ' 
,-" ,5.tI·_, 

-
..---- _t;·~n~'~'j_~~w~-~·E·i~~~-~-r,;·i~~--·-------"'-"" ...... " .. '..... " ...... _ ........... _.,. 
~ ...... _ .. ..., ................................ -.. .... _ .. ,--..... .., "."" . 
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Strobe Accessories 

.' 
/ 

1531·P2 Flash Delay 

• ayndl,oni2: .. and 11_ n .... 

• Itops mollon at an, polnl ln (:Jete 

• II aHilt lynchronI .. d wilt! c ........ 10. _Invlto.boll 
operation 

• "'11, allAdled 10 lUl-.... , 1$"''''. and ISH-A 

v. "'.bIe . .... 1 Tho 1~31·f>2 ... v~Iwl>le •• t 10 
~ny ~I"*'O'CO"" 0< hiM ..• lei photographic appl :.0\100 
lhv Flam Delat sytlCh,,.,,lnls lhe strobe .. ,tI. 'Jpldly 
"""'"1 ob~ ond tonl.oI. Ill<> "".11 .• ela""" Ie It" 
IXO>"'''''' 01 Lna obi"':!' b)' InlrocluCl .... a .. "ri~l. c" 
011.0)' in III" ,'""Crout (lIIlh Drt...-erl IIIe Ir,",,' !llU"r 
11f~, CQ01'<k'. phoIllUlI, etc) and tne <!'o~. I, 
",.-.o.cWie ""pl~icIn$ tI'IiI ~y allOWS )1>I,t 'e 
1_ the stt:v,>ed mgIIan ,0 ."y _1 01 ",te'e$1 '" It> 
acl·.,." By I.,. .,mple , ..... ." • knob, )'OU I;lOh 'ecxr.," 
tt. _p 10 illuM'ilI" • """HI. Of .... 11 h"""'ed. pc , 
,n Dt'IIe< 10 ''''''yze tomPJ~I~y ~I _Is 0111'>1 mel,G." 

f<>f p/1OI08'''ph>( _ •• ";nlilt'-Ilash mode oS pI'< 
.. <ie<I 0nCP ltoe delay I'Ia5 ~n ..,t l: tne imq. IS poll 

/ 

,~ ......... -.-
Iioned pr()()efly, tile mm-II !><!I IO "'nell' Fla$h and tile 
I~.II ,*," l!>en OCC " In'I""*' tile carne", !./>uti", i'I ~ 

oed_IMOICI'L IIlrlhrp'CJpH~ion. ThlltnClde 
"" the Dt''''''KI _bill I~ .-.:I ""rfIi,.., ... bll'r. 

S"lCIFICAT1ON$ 
o.I.r. 100 •• 1<>800 ..... 1 .... _ 
t ...... t:JOOmy"· '_..cIl0~ia<~ 

0 "'"",: • 13 V ""' p.... '''''" .. nl I<> 1,,_ 1 ~)I 15.38, 
15:n. 1540,.-><1 !~I: __ a1~~'ua 
&uppliell: Tril!ll'" cafIIo "d~ IU 'bullon. pI'Iont-pl~1I .a.oP!Of, 
'·"Y I~, 
__ 105Icl:a ... 2101,~V.50I0400>U, w ..... 
"" 1536" ...... 1eo;\ "'_leal: AI ......... .- *PI~ bf ..... o1 "','1 t" ..... ed, 
,~ L~I, 1m. ,!oJ') w_ .... O',",E"'iIO'<S!wI 
~ -J" '~.1.7~ [IJQo~ 1'o't!GHf, 2 .. I ~ 

• 3 II&l "1IPirc-

----' 'u' n ..-. ..... ' 
•• >~ ... -u..-.... _ 
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Strol)o Accessories (Conl'd) 

Sur1Ko!"PHd meHu,_"I' .ImpU~ed The 1531·P3 
~ vMd ""III the 1531, 1518, .nd 1540 (w llh 154Q.P1 
CQnI.OI IIM,t) elect ").'" slIoboKores 10 IT'I/I ke accUr>ll . 
m!'dW'e<I'II'ot. 01 th~ I",.,." iW. lac~ speed 01 be ll _, pUl· 
10,)'0 ~"<'t"'. dn.llrllo, 'OII~". m, Two bl.ellnylOll "",eel. 
Q! O,f,~.~,t d ...... ·I~"' _ "1011111011 an Ille ends of • 
"'C!,"""" 01",,1 ,od The MleclN ...ned I. held .... "51 
Ire ........ CC.«:! ,nd I~ WuDo;ll<;lOpe or. adJlAled ",hl 
lhe ._rr. .<>tel,"" appufS ~ Tht .. ~""r. <' 
~ .. e ~~.., It>e IUrfIout 'PI til .. be _ ,iUKII, 
Iron IheW~<I"", 

SPlClflCATKlNS 
SpeI<!: 1010 2501lltfmln " ,-, .mal _I SO 10 12.500 
II , """,, ',' "'P w' 
"'_Ili<.&~ Or ... t"$lO" S w--. 0 1"" _ 1910 ill .... 

~t l'Il ,,»3 mm " '.11>. W[~L 0.5 ~ .3 kcI 
01.11"-' -...V~ 

, .. , ..... , 

t Hew] 

1536 and 1537 Photoelectric Pickoffs 
• oplle., I'~ ...... e .. 

• _11 • • 'u,"" mO •• '''IIII 

• I.~.'~I'" 10 150,000,pm 

b,~II~nl t.i,,"r ..... 'n n,,-. pIIOlOtliect,jt pitJ..ofl. 
n ,I;, ,,_ , • lilt! pMlo'm"li! iv<I ~ltI1T\&O I 
t ,t'IUC. as I~" product'<11>y IIIiec. 
.. " 1\ ;.vln; IIlI"CI Tile ,eo;uJlanl pUlses 

",. ,.. lSI lplSO,,,,'O.shIll/le[,,' 
In ,.)10 ... ~ ..;0( :M1'ti1 the obI... I"~ 

'" _." ~'''I!'.oI''"1d I "'81 Ibil'OI"', ,~ 
be .... <I ,. I .. " "'cCt'Ot> 

,,""'lI .... 
T~~ l~A Pi,lo!! '0 ad:::: '" 10 :l pr~'.~ eM 

, .. I'll. 1.",1 ~crree "",' CM- ". po .111 d."''''''''<)11'.',,, 
1"~1 PlI f,.:r<l> o.c.,. 154'\1'4 .... Ior 0.,., ,.,41 
Mu "'''''' GenOM!''', _" I~." JI,-,ea "."I,onlC 
.,.obQs.co~. Tn,s II'd<lI!!', (1.11 t.lbl" .. 1M, ';112110<1 ... ,.11 
• ~ "',,. t.lep/\Ol\e plUjt 

I ... 1536--(1 ",ckoff II electfonlUllly ider I-,al Ie I ... 
l~l6·A _ CDn be UWCl wilh II .. um~ "" .... pmenl. Tne,r 
.t.tI~. C-O'Y In mecNnial Oet.Jd3. IIIe 1536-0 .. de­
"""'0'" ~y IIt1d1ld to" n-.dl_..,.;h1S 
• ;"" mill pses, o.QCPU' .... MI<JIc,..rt. lilt II Il COlI 
,_ In • 0,75-in.-21 '....o.d ""'*"Il _ .... 
,~ I ~-'I>O! ,able let ",.0 w,m " )..,,'" te\etll'lOrlll " .. , 

IIIe 15,37 ... p.ckQI'I w,III"U" If>t1I538. 1539, 154()' 
PI. 1540Pl. I~O--P4 ... !~41IM ,,,JI \I1e 1531 SlraboL 

'14 STFlO&OSCOPES 

Since it ¥;b. till "'11. In" poe",," 1f\\I';\)I ~ 
,'", .. t.to .... , ',&hI It 1PCt. In. 1531· ... pic.kG. ,8-ft 
~ Ie I' I.... in-olf'\! .. ,th 2·wire le!Cphone /)lUll 

SI'[CIfIC"TIONS 

.-
-

,_ .. " . ., ...... "- ... -, ... --,,'" ' ......... , 
",,'--' ' 

., .... ~ .... "' ....... ,. 
"''''~ . ...." .... , -

'"' , 

.. • . -
, _ ' ~ ' n 
, ... -.;"C " • lie I; ... '" ~l8-

• I ,,_ 1~1" 

• 
_ .... ~ 1Sl6-~ • ..., 1!l7--A, Mo"'00:1 t .. I; 

y ..... ot _ n , .. ~" ,,,..,... .-
o MiniONS, _ .. Id ' 6'il1n- ,,' •• :lll! ..... l., ..... 
(011 n! two O.Jl-,n. d,. ., .. nt. .. · ... , ,O<!s, 6 .. ,~ 6 2~ J 

Iaoia. Ir1<I OIl,"">!>I. ~"'"C ct.omp, Cable oS 8 It 12.4 ml 
10 'C, _"_ ." 3-..... :>'lOr ... ph" ,n l 5JI> • .• , " .. 
p"\,. pO .... In 1S37. W(,(;>;1 !.lID 10.6 iI8'1 .... , 4 L 
1.9 ">:1 "';Pf:'II'3, 1!l6.o. """""_ c". 0 7~ ., -17 nu' 

Mt:-.stO"S. 0.15-i- :oa , l_Oc] ,no ...,. n, • 5.2 IT .... ,. c.bIe 
,. 1 S It ,4 I> m) Ior\I. 1Ior","'1e<I "" J .". ~ II'1II-
... 1.1(....-- 0.4 Ito .4 ' JI.I .. , • I '~ of,"*,-, 

,.,,"'", , .10 _, ,,"_ ---"_10' , ......... 
"""" ... 
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'H I'> n Ii' ;". <.", ~8"~i' ,-j t Ahi ~. ".;!;~,l ate 
t Ig.n j~ ~ s~~!i;i~ iii 
~ t!~1!_i' i!!~~ ii!!asi~H 'O~~ 
II UH~i;~ ~f;.~e.~ iIi 
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~ i ~~~!·a~~ i'i~~~'l;l! 

I j l5~~~=iB~15~~:~:l~~ rig 
• i US'· .&.-l.,~". "f 
I :I § j~;i&~ t!~i~~~~ il­
I l"HUE'.l.~~~=:I; pi 
I ,~.~!n·iI>i ,§h!Hi l!~. 

" t!- "S<: "Slt'!':!'" 11 -too 
ilI c.'R !iiz~ 5'" I=: .. ~" ~ 3!11 !i6~ II 

g-liij~ 0 1l+8_ .. a & I':. 

.,j .... ,= = .,' ........ ,<'" H 'H'~ 1<, R ·l~ - ~hll<~ .j;.;. 
nl~i!~i ~L t. ! Hli~~;~MI (i'~~;! 
",~;~. ~,~ H ~ ,-.h'.-"[ •• h"g 
~!ij·HI.~'. l'~ ~ '!'~~'iih~l !~HH 
=-.!d!~IH'i P 1 ~H·Hi II:' ~<i·.'· 
~ i!iil!~i:!~ !lli,I.=~~!il;!I~il 1111!i_

l
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i l~i~l·t~ll! ~illltl ! i·l!l;i~li~iillill 
1 1¥j~'~:i'!I~Ji'l!i~ i~~!'!~lfl~·i~lll.lj 
~ !IBiHt~HHlWl! l~mm~~~~f!mm 

_~~ ,~.s - .:>!;;,! .Ji' 
~ ':'-:!!iiFiiii"<:!H Q;_l!:3"-=£':~ t ~'pi~.;"'ti~£'8-a>=; _ 
F Ui~on~'§~ " .... · · B~~¥·d~ta·~!!m 
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be cl'l.ln&ed"' the f~Id.) 'husa GR 1592 '/!iIulator rated 
. t 44 ampe.es lor. ",10% ranll Is .. ted It 20 ampetes 
lor. :o:~ ranSI. Detailed itIIormation ISIl'ICluded with 
tile de$C.;ptionl 01 e«h GR r88\llator to aHow you to 
$<Ilecl the be${ rqulator for your IllI'IlieioUon. AdditiOnal 
InformatIon or ad\<1CQ Is 'ead,ty ,,,,,labIe from any GR 
1.11111 office -......... you 1nI)' oeed It TIle; ReaulatJon 
Ranps araPh and IMmp/ft on t'- p.aa Itl Intended 
10 "low you to ieIeo:l the bftc type 01 GR .e~tor you 
IN)' need lind to acqua'"1 you ""h sam. 01 the teen. 
nlques In>'CM¥ed In aen.". the most lor )'CUI' ~, 
£.~ J Your """'lIS nomonaHy 115 or 120 V, 60 

Hz, and)'CUl' lOIId .equors 141 to 5 A. For th~, any bMit 
GR tqutalor Is NtiSlactOr)'. YIIII &j"IIICiloeal", deI.,e I 
115-V IllllpUI and you .... del."",*, )"CUI' ~". WllIap 
V¥>OJ hom 95 10 130 V Th4 '""'1CtS YOU' cnooce 
."ghtly. S'llee the GR 1591 ""'1 not rl:loJlbte Wllh an 
~ below 100 V 

lJUJntple 2 SvooowI ~ r«!ui_1$ .re similar 
10 _pie I PCIfIt \'00.1 ... doscaoered lhe inPut !My 10 
as low .. 90 V. Under these cire~. no GR~. 
!itor.ppeiIr$ wilabll. H_, sonce \'OUf II!)'V OUIput 
reqUl'_1 Ia not CI1IIQI (many ~~ _;ttl pr~ 
... ", _ • rMIII 01 voIt.Jps, such IS from 105 10 
125 Vl. you decHie., IItlIPVI 01 110 V Is adequate, Ills 
now ItPPItI"l I/wII IKI)' GR leeulflor, PCIOt IIIe 1591, Is 
ap,nsu'lilb/e. 
l1~ 3 In tIllS ease lhe In,"al eondil,om a" tile 

same 1$ "",~, 2 elc.;ll 11'1.11 the outpUt v<>t.Jgl mUSI 
be ellClly 100 V TIle; 1592 Is lhe only regulalOt thaI 
woll proo><.ifl Ihl1 OIIIpUt, and the Input ,anae if 80 10 
120 V. 

___ .. _ ... no. .... I~·v. _. -.. 'or no ... 
- _ ..... , ___ - - .... toO '00_ ... 1"' ___ -", ..... , .... ......-'-·-E .. -.;·-"'" ....... ~ •• III.:r-' ... - , .. -- ..... __ ... ........ _ ._ ...... _, _Iod __ _ _..-.. ....- , ......... -.............. _ ..... ---, 

Th'" .......... 1lon All GR ...... lator. CMI be ~ 
on _.p/IaM syst...... The choice 01 the 'qulator used 
and lIMo number .""",rlld detIand on lIMo I"IUI"nba< 0I1nout 
....... u...- or lour·w, .. , and tM conl'lUf1Ihon ......, 10 
eonnec, lIMo ...... ta,on 

for ,"'_wi •• inP<ll1. tM 'eeulflOt"l can "- COIY>ICIIId 
in .. tn. .n ~Ir. or a o;JosW.delr. tonf'iUf8t>on, 
In ppen Oelr.. onlv IWO 'tI~10<10.1 ,equired and troeo, 
inpUI .... ae Is \he 1.I""'.olO IIIaI lor $inaie-ohasIl}'St ...... 
In cJoud c\elr., """ "Iulftan a'e reqUl,ed but their 
InllU! ""il'. ,nc,wsed by llillhtl)o over 50'.lI0. For 'ou<. 
W"I ,npuU, 11>181 'aaulalon .. I connected In • Wye eon­
"1 ...... 11011 and 'M" InPIII YOI\aSI requirement. are .. 
ducea 10 about 58"JC. oIlNI normallV '-'luireel 

'M indIVIdual 'qUlftor1 Ire ,,*ted on the same 
basiS .. thou used lor s,"a~p/IaM IYItems, onc. the 
nominal "Ollila' hII1 been tIe' ''mlne<f. 

0[1<1_ .... 010 It,. ""'4l-00 

0f'UI onTII The input YQI~ to etdIleeutator (V •• 
A to B or B to Cll$ equal to the Ii_tOo-ii". voItIII (V,). 
I.' .. V." V,. 

:';.il--..---__ c_,.-.-_ -..... ~ , 

• ~ 
'. -... • "' • -'I-

• 
• - • 

, 

CLOSEO OEl TA The Input "olta,e '0 eadl .qulftor (V,. 
II to B. B 10 c. or C to A) is \!QUIll to lhe Ii .... ,o-!ln. voIta,a1 
tv,); I. ... , V. '" V,. The Input ranp Increases by Il1l1hlly 
over 50%. Thus. Ihl Input 'MIll Il'ICreaset to ~1,5. 
:0:15. ~31 .. ond +37 -28% f.om lIMo nor .... 1 :t5. =10, 
~2O . ."d +24 ~ lin,. '@$Pf!Ctivaly. 

• 
• .. 
, 

· - • 

• 

-.......... 
• 
• 

WYE The Input Yl)!liIge 10 eIIdl 'qulalor (V •. A. B. or C 
to neutra l) is equal to tM t" .. ~ine ""'till IV,. II 10 B, 
B to C. or C 10 A) di\Olded by 1.73. This .IIdUCfll \he In. 
put vottage reqUirernlnIS 10 -..r M% 01 !hat nor .... ''''' 
reQUIred. 

,,,,, 
130 10 NOV 
460 to 480 V 
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••• 
omatic voltage regulator 

Type 1591 

• "..,ad !, 10 I .VI. 
• liS-V model. 

• aecutaC,o/ . 0.2'110 

• low-(:ol l, "_PRI 

• "",tabl, ilnd .ile k moat. 

.... ...... .... "I 
• .... _---

5I'(CIF'lCATlOHS 
_.-I eN . ....... ...,. ,-

-0' ... _ ' ___ .,~_~ 

low ..... ' ,r, ulall"" [l@ctr........,hIJn:.1 voIta~ IettU-
11"-,, ~_ iI''''~ ..... ,td ""11" go,oe"'w><:t"rc ur,.:;ily 
wi'h <"I\rII.,..-...., ""I~ .... ~I Thew """"41"_ ""'" 
"" ...... ble ., a 1_1.\1,1, ,.",111"" II'\¥Ib to .. If*:i<!l CO<11ro1 
,,"cu,1 SIll!. "' ",.1'1'> ,,,. i¥~'" GR t~~, I~ il; no 
d>U"'I.~ _ t~ "- 'n~1 ",.""Intrl'll ~'.lI'I-ooIta&e 
."d PWio'"'f{)'I;q6 v~11,Jft .'. therefore CCIflI''''1. .. Ims 
VOll3U Is .egul~ltd Ace",ilCy IS ir.de~dl!f'l 01 line 
t,.....,,, ... "Y. ,,..,<1 c~".nl "~'''''hO<1S, 1M powe, taum. 

o..lput f'DIIap 10 ,,,droned bv ..... ..o-dri ...... v.,;.ee 
MJ _~I_ 41.11"".,.1"",,* 10 tile .egulMor I\a$ the ... "'" 
.ob,tty 10 ... rdIe 1000'II. I_alent ovetl""'. , ... v",OIc. 

he I 591 oS r""""rutalty ruaed a"<ll'lotS proy«Il!Sel' "' 
__ .. I>r~h"" _ ShDQc lesB. 1~ I,~_ lem~'alur • 
~~;"'I 1/1 15 """,i"C .. so small ~ 10 be .... ',S>I)fe 
undefno<mal_~I'nli' :ncj,IIOI'IS . 

Ie>- OR £0 ..... _ .. ... _ ,"" 

"' ....... __ .. ..,."'_ .. • ,,"v. ' .. , '.,_ ....... ·.'''1O.~1''~,," .. .... ,,,,,, ,,"'.' ,""V ..-. _. _ ..... _of .... _ .. , .. _._~ __ 

0 ........ CNo_ .. _, p()· ... "1011 r "'"'"OR 0 to I. IMdirc or 
.,.... ~L.PO ... >l 111m.. DISTORTION N«Ie """-C 
1IL.~"t"T10" "'-"""on ..... ocy ~, ..... , __ I" ,)' ... .....,. .. ,,_, _e...-ll' _,,,,,lor 
ru NTRo;., r .... --• -- . 

"-"--, 
• 
I 

'- j . t- +, 
i-

h 
+ 

I 
• 

+ 
-

-., '-~. 

;- . ! 
, 

i-
t ~ 
q 

~+ +~ 
. ++ + • 

• •• •• 

VARIAC lINE·VOLTAGE REGULATORS 

[n .... cw"' .. nt: l[),of'[~~IUR[, -20 to .~o·c r .. ..,.Iob .. 
"'_, -lO:o ,52·(' .. ' .. _",.",..,0.><' .... VlG"'~T<ON, 
() l'-] In ... , - : ~ 10 S5 HI. 8i:"CH HoI."~·"(l • In "'" ~5' 
",; 11M VI t,.OClt JO •• II nIL 

Oo<ln<oi: PC .... (Jt, - .0 w "" _. - 't:I W fy,_ 
~ou.o-.. ~ F'<>tUbIo _ ,., • ..-... D"'u<'iIONS (,.-. I'Ixd), 
Put ........ 12 7~<9.S.5,18 ,n. 1324>.241>137 nom), t.,~. 11J. 
~ ~~,,>.38 "'. 1411J. 133. 162 """I, WEICIiT ""'"ob". 17 I~ 
".' ".,. 25 Ib (12 ~ ""ppJ.,., 'KlI. 22 I~ ()O i<a) 1111, 31 
III 115 iIIII ""'PP;rc. 

, ... ,0- __ , __ 
" ... .0", ,.,,-.. _-. .. ' ...... . "'-"- , .. , .. -... ,.,,,, 



Variac 
automatic 
voltage 
regulator 
Type 1592 

• ~p.KII, 10 5.3 kYA 

• I20-V and 230/24~Vmodel. 

• KC1J'aq lo - O.:ZS'lo 

• 1 ....... ~I • ..aul.IOI ~ kVA 

o ....... ,.Iy p'''!Iram",.bl. 

• unl ...... c.blnet 

[c""om,ul ""<form..... Rep'~le$S of load Or ."'. 
,-",oa'i<o," , ..... 1592 1L.>Il'" ,1>11 ""'age 1'«_, lar 
11M P< "I~" , I ~"JI,Of' In<! 10000~'"rr of )'QUI' 1!Il<JIp""'tI' . 
.", equI'··'IIIr.l lrom l,ihC ""1bI1~ c.ornpUle.,. - becauM 
me teaulaI'lf ~ n.:. ~ ""'han lflii Gperates ~ 
~'7 of r .,..,. 1..-,. 

It ,..rl~\1)' 

,~, 10i._ 
II I)'tw<~ 

5r'(CIF1CAltoNS 

"'"',"". -­''''HOy, 
-,...",~ 

'fed by temper;>!", ... S ""'Y last 
effk:iet'IfIY .... in_«I ..-.l bu,,\ 
""IS han<IIe .. req~'tem.l'ts lor 

• • 

••• 
• 

La). '" 4RO~1. ..", .. ,.. naJI,·pI\aSe Irst~_ .,., 
t..nd\ I",,". "" _n ...... _ Imtallidiom." is.lso. _. 
AI'" It'$! .... "_1, Ihit OO;lr.ul at' be P'0!I'.'1I1'IkI 
""'lally by .... 11$ 01 l'or,1 p.inCII pust1bu1tOAi, lor .,y 
~ 01 Ihr .... :rreM! "<;'tlJ<!S, or ._Iy ""to iJ>. 
fl~'\~ ,_uToon 

Siroc~ t~~ 1 ~'l2 " ... "~~tto''l'lKlvnj<:<ll r"""T~I!>t. ,I 
I'lt"""""- I;~~t rei!\l;a',an ICCY''''V .,ilhOl,\ reprd 1<> ,,, ... 
f'6que<lCY. k>.1d "~.,.ll")'II. Of power ~IO' I I~ O~IPul 
... COf11<<>II!Id by. "",.,..l' ..... Vd,ilC'" IICIju,ldble ."'~ 
1, .. ",1",,,,,,, w,th • Iont h'-lory 0' .... ; ..... "nN ,..,' .... 
INfIIs ana an ,,~, t~ t" ~r..:I'- 10Cl0'lI> l • .ms!eo"ll ._ 
IDach- TN! 001"1'01 Crft1.',,., II ... " ~plot ana r<ClfIlo­
ltcn .. l!~ tel~ cit.- to. ~ Uf\CIUI ~ "*I)d~ by 
Gil an<l fo"","~ (1nc:1cJwo8 ~ lI!<X:I< .. <:I vibr ... 
l, a. t ... t~1 13' m.ny year1i. This clrQI'try also .rloowl IN 
OU' ,1' ¥<iIL>ae tg be t~ly '·,e;1.nd 1 ",r,rJHpd, 

coo, .. " '.... 'Y" 1_ 

-.. -­• U .. _--, _ . __ ., ........ _-'''', ..... _, -.. -_ ............ '" ......... ~, _ .. - II ... Y,' ... i~.;;;;,:: .. - .'AI"",,,,, Y ... oQ' ,., 

.. ----­_""H"_"_,_","h 
_,. Ill! v "'" _ .. '10-•. '_. 4·., ..... _ •• ", .... n. _ ... _. _I .. " ... _ .. "., ... _ ......... ~_.,_, ....... , _w,'~, 9._,n. .... , .. __ .. _ .. " 

Oulput CIo • ..a.mIlU, POWER FIIC10!t· 0 to I. _,~. or 
'O,i, ''lI. RUPONSl. It ..... DtS1ORfION. "' __ . RECU· 

lA 110"1 ROI""I an ",c..-ooy owl" 'or ~ .....,1>""" .... 01 
..... ~Wi'! or r~, _ .,.., ... 11 or _ f;,,:tot CON 
TJIOl Output <an be • ..r, .ltIqaj -..... 3 _ tor 
j, .... , ....... Pft'ICIu'-' _h _ '''I'I'_,II,.a.-I>t 1<"",_ ",,_,, ___ or. tor _,,01 lIP 
p1rCaI_ try e,' .. ",,1 """Iorl'~ to ,_ tor "" ...... 
tcr"""",,, TTl _.",~, ~ ell >r..e. '''' ....... "",.. VOlt 
_ ........ be_ ... " '",t~l,by2_'~I""to'.' 
toy __ t.," ..... " ..... I<> "" .... e _;,"" ""_ 
.II ,nf _ ,"" "" edt"n ' or '''''''IIR d'OIl RA"C;[ 01 

-

OUTPUT LEVEl$ Y •. lor SIM ,("'" ...... I.ot,""· s.. <u''''''' E< 
-. ~2'0'!10 _. 90 'Y, .. 130 Y 'or ~I ... ,.Ioon '" 
104 '" 108 V. lOCI ·'V. ':120 Y'or !IIi 10 120 v, .~'4 ~, 
L 13 ,'v. <, L11 Y 'or 112 .118 Y """,1 ~ .. .a!,"" 
M .. ..., r.GfII---' ~ pomwtI _ \0 _ 10>"", 

....... ,"'" ~A~ 1010 II10Y1160 10320 Yl, AOOJ~ACf. 
n.-.....""..1lO'2.aoY'~"ott<;"._., ~":L 

[loci",,"" , _____ ...... I20V _ llOIZoIOY 
,.1. _"""_ djltoir .......... t ....... ..:1 Y.or1C , ,,1_ .......... .-.t"',..,., n-.. .... oous _ ... r>t .... 

jltl ~ .. Kh .. ...., bJ • __ 11'1& <~ 1 ... eM 1Mr 

.!hled "",p" '" !til l;.Jd ,I "" .. ,ed POW(K .~ W .... 
I<oct, '12O W '~II_ 
M .. ""nlcal, Bench .• «~. _ "'ll mount Il>rod<dt, _ .... 
..... nont",... It'l>IIhed '0< ............ ianl. OI!~["StONS 
I""""'); 11.~.25.11;" "12.I13.219mm), W8Q11 .2 
II> t20 "&J /'001. Sf>. 126 ~ ....... --.SQv_ , .... __ ,_ 

" .... ·1 ...... ..-
'2<>'~"'" _ ..." ,''''"v," _ 
.JO"..,.V· ,,,..,_ ' ... 11..,..- ..... ,,_ ".-.... ~-- .. -
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Variac" automatic voltage regulator 
Type 1571 

• eapal:lry 10 f.' kVA 

• 11$-Y model. 

• "..culaey 10 0.25% 

• mlli'atlq(! 

• <Kk_l. 

MIL ol'«"",llionl f l>e 1571 'eau~I(O afe _Iially 
V~'SiMS ollhe 1581 wl,.ch a,. !Imillnt!d to meellhe ap. 
PfOIlf"'1!! ... :to: lIS of m" 'Tary lP«.Heau"", Mll-E-41586 

Sl'£ell'~T1ONS 

I'rinapol ChoracterlSt>cs: 

Inc! MIL-£-l6400c. TM$e rugged modf,l, Ire pen'eu 
'fly """ui _. me.:"->Q! shock III' Inbraloon is en­

eClU"t«ed. We offer rnCICIeIs for nom ..... 1 _·'ine ". 
cruenc,n of 400 Hz loll oti1ets for 60 Hz (1id3ptab1e by 
fecoor>ee:rior1 lor .,ltle' 60 Hz 01' 5().lo-6(1 HI) VB) hive 
II l urlne. ch",ce of cutoUT currer1! rallngs and COl'fl!CUOO 
tanllell 

Tn. ~laIor comprises II moCor-dri.., V.,.i.:eedr!.l5l· 
able ... totrarSlor-.. .... "",lill,), stet>-ClDwn transformer 
lhal ,...,llipl~ ~ _ '11"'11 of the .uIOl<.l15lo ...... e .. , 
aod .. iQI,<kti>te cO<1trol ..... 'Ilhal aulotrlilt.:alI)lIlOS">OIIS 
the .. u!Otranslormer 10 hold !he rms output '<OILlge con. 
slanl The true prOl)O(lional COOlroi system provides botII 
lIB! CIlfreeHon and _1\ "ortl.ol 

0" ~---.,,,,,,,,,,,,,,,~,,,,,,,,-,,,,,,-,,,,,,-., -, .. _ ...... - .... 
,~, .. l ........ ' .............. "-,, .......... ' ..... >, •. p .. ~ .......... " - ,_* .. "."', " -, c" .-,~'''' ...... ---y , o "_ .. "'~, •• ~_ w,, __ .... _., .... , •. ., '"'''''''''''''''''' "'" '.,"" .... _ ,11 __ 

Output Ch.o<oc;~""'Ico; I'OWtIit FACTOR. 0 to l. """.ft, Of 
lIaR'na Rfspor.!il Ibn$ DtSTOIUlON None odDId. 
CO:'jIRCIL rt<n,l)6o'" "'_", .... "",US!..-t RECiIJl..A 

r,.:. VARIAC U".-E-VOLTAGE REGULATORS 

TlON Iit""''''~''''' IICCut.t<y opj>l,""or W>\' _''''1'_ '" I,,,. 
",II ••• G< rmjUCll1C,. IN<! cu"",,1 01 _ roclOl_ 

(IMt"''''''!lII: AwoP"t, >echOM '" MIL [_US8B and MIL­
E 1{:.4(OC- TEMf'[lIAfUIitE, -29 to • 5,2'C _.t ..... -504 to · ... c ___ 
llKt .... ~ I'OWE.II -. l!> W "" _. ~ II S W run k>od. 
MKn .... ~ litad< """'"" D1MEHSI()fj$ ( .. ,Iw:II: 19<7.12 
'ft. 1483.17~ ...... 1 WElGIoIT; S3 III [25 loa) not. 103 II 
101 ... , oh'ppin8. --'",IW .. __ *_ .. , • 
"~,,-,, 

"" ...... .:.10'<., 10 ", • • ""-AU._'._lft.W.... . 
m,,ou . .:.1", _ ". 

n" II ..... 1>< , ........ ", 

o 

Col .. '. ""-
",,--M)1 

'""­'",I""" "" ..... 
""' ...... _ ""CA'OLOI> 



Variac automatic voltage regulators 
Types 1581 and 1582 

• .,."",elly 110 " .7 kVA 

• 115·V, UO-V.,.d qa..v rnodoel' 

• l<:Cu'KJ 10 0.25'1\. 

• h!gMIH.paclty GR _'.'Orl 

• .. alt, berw:h, and .Kk model_ 

H"h a~lIJ. IIIw .... , The 1M] ""<I 1~2 ;o11-ldK!· 
'Ial. ""', ~,~ ;Ic" .>Ioully CQ ~IC IOf "" lOne-
..,t~_f .,," I ,QProvode"rI'"", .:on$tanl-~ 
sourat , .R " ... ,.,.oo;Ioon ._. The true ptqlO' 

SP£ClflC"HOrtS 
I'r Inelpal Ch""<1."'~CI' 

'"L''' .. ~ ... , 
:>0,".' 
,~ 

~. •• , .. , .... , .. .,. 110.,. ...... , ., , .. •• I"'.~ ,~ 

~. . '" .• n~ ,.., .... l'" .,10", 
~. " ·,1' ... ''''' ... ~l ". 'n .,IOU , .. " ,.' • u~ , ...... ". ". •• .,"u 
••• •• j .... '" ," " LoU ••• '" 

,_ .. . '" ~, .. u _. 
" .. , . ,.., ...... " - "., ... 

liONI CO!1IrI)j system PflI"i(!es I;IQlh ta~1 COltoc:t,on and 
Sf "",u. control. 
~ "!',,"I~IQ" i"''t y(IU h."" ac,,,f;>Ct with large 

U&iK,ly ,'" bo;,h labor~tDrY IlJ'\d ;~!nll ,,,..,.tA.l!oCI'I 
Tt..y a't-~~" useful ttl< COI'nP<l!\'n. -"'Mnefll 
sy,lems. j,ansm,It .... IIUfI(II ..... _ c"t.u1 """"'Inal ptoc--. A ilI'p _""11 01 t1\OISeh. provides )'0<11 rholce 01 liS-. 
210-. or 460-V DPlI'~!I"" on 50-, 60-, ~, 40().Hl li~ ."th 
loads IW to 19.7 kVA. maciell are avililatlJe '<II wdll, 'ack. 
CIt t-w;iI lISe rM 11/'1"_ B •• d!!5cribed • ""8'~pI\Me 
...... ~0tS but ~ Uf' rqulll~ Ih • ..e-pIIAI ILne5. flY 
".~. tWO ' ....... '" ... can be UMd III .. QPe<><tea;o 
:gnt ...... ~t"'" l1li4 til< ... c.an be used in ...,'1 Of ~. 

""'1111 conI ilrU' aI,ans 

" , .... \ .... 
'" u< .HIY .. ,.u~ 1.1.,. 

""""',... . .. 'h·. U"Y 
"" IoHO. " .., .04<'. _ .. ,... . .. 1.1e. 0,." ........ " , ... H.~""" .~ .,. .. _ . ,. U<~O'"'' . "" ."10_," .. u, ... .,,, ". ...... .' -_.,_ .. -....... __ .... _- ...... _ ... ""---"--'" .... ' ._ ._ ... "' .... ___ ."''" .. O~.V~'.,'''_ .. IlII'' ' ..... '".u.y, , ................... _ .. ,_ .. ,--,-, ......... _ .. , -.- .'- -.. .... _ .. _' ........ -' ...... , •• w.n _,_ .. Io" ",,,r' ," .. ., .... ~ ..... ""_ , ... ''"'_ .. , -.. _ .......... _ ,,'0 '10 ..... _." " .... ,".,., 

................. ·, __ .-."" •• 00 .. ' 
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Output Chorac:r..tstocs: ~ rACTOI'!. 0 10 \. 1eatI.,. Of 
-"'!InR RESPONSE 11m .. DISTORTIOn. __ 
CONIROl· F""'t·~ ~,;_ wlus.!men! REGUI..A· 
TION Rqulali<In kCU'''Y op$ll'" IOf..., comb"'"'"", 01 ., ... .0""" or I"""""",y. ,..., <u,renl Of """'" ' .. !Of. 
hlll ....... n" TEMPERATURE 20 to i52·C Qpor;\l"'ll: -504 
10 as-Cs.!Or;18O 
tl«:lrita~ POWUt.I581 ~J~wno_. \15Wlull...,. 
1S82 -45WnolOOd, ~ \20W'u~1OOd 
....... nIeo~ Bene". nod<. Of ... H _t 1581 O""£NSIONS 
19>01.10.5 .. 148:b\78<267 mtr\I, IOf ~ -.Id 2 in. 151 
...... 1 to _ ... WEIGHT, 42 .. (19 "-I net. 92 II> (42 qI 
~"I: lor CIIbi .... 1 odd 6 Ib!l lea) 10 net _ 12 .. (6 leal 
Iof/,;PI'it>Ir 15B2 O<"IENStONS 19>o7d4~ .... (43.17a. 
3162 ....",. lor eotIi .... _ 2 w>. (51 mm) 10 <Ie¢\. WEIGl'll, 
61 III 128 qJ ... 1. 1 to 10 (00 I!al ""PP'''8: IOf CJI).net Idd 15 
III !71c&l1O nct _ 16 III (8 ql to "';ppjni. 

--~ -++ 
, ... 
j -

'~'LI ~~_~ 
,~ .E ;,: .. • •• -

Variac automatic 
voltage regulators 
Type 1585 

• , "" .... !pur _u.oc, 
• 1II0h pow .. - up 10 * kYA).",,"" 

• dillortlon-I ... .-gu!a11on 

• ... , IolId po_. h.clof 

• h .... I ... 1 o ... tlo.'" up to 1000% 

-~ VARIAC - LlNE. VOLTAOE REGULATORS 

:t 

'- "'" c:,:.",~::.·- ' ......... .- - ...... -" -- -- .-.--'" ....... _' ... - = 

ThP 1S85 .... in 01 'U1~ltC 1'Olta&e reaulal"" .... 
lC,obed on/)' bf.efi, lief •. 1$ """I,eu"'" 1IIlPI"0PI";"1 .. lOt 
CU51Otnet'S in Euf •• ot \hOle ... can .ead." irnI'otI 
I.om £oJ.""". Thne ,,. .. laI,,". 1i."lhe ISS1 .-.d 1">82 
ITIO<lo!l. for e.wmpie, 1..,lu'. tl>e etfi~ ItIId .-o/t.ap. 
I¥~.eform pr~~hon oIl'Mlslormet COUpIi"l!rom IN 
P<'YWe' h"" to you. Iwd. W'l/l !~ [u'ns ,alOO eQfllil'lUOUsl, 
ana automatically adlUSled to ITIIlntain the cons!ant.IN 
lerm.,al VOIlage you select 

A i;J.1'l number oI5land~'d .... ionS life '6iOd.ly a"~,1 
~ble: sp!Cia" ~Iso uPOn 'eQUllSI Standard le.alllf. 
Include .. n&le- or Ih,ee·,,""* ''''lworn. standard JICII¥l'f. 
l;no, W>I~ ana !'e::u .... nc~. _ol;n", t~1 ",,) 
.. , II><., kind5 POtUbI •. frICk .... ·bendI. l.-u I"cIused 
... luck.oble mrt;Il ablno1. _. alo "" .... tH '"·In 
"fOIltnelfn. .-. , ... _ .. _---'"-
5Pl:C'flCAT1ONS 
-too _--..oM. 
__ Up 10 300 ."A IJ.,r-) 
r,_,...". 48!O63 1'1, 
OuIpuI yolto~ ..... )~,!_ Oft ........ Of 'IO'!1o ''''''' • 
nc·o·· ... Il7 Of 2<'0 V ........ 1IN>o .... 1 117'. tmnlpenoo! '.--a,,_ <XInVO/ R(SPONS[· R",.. OISTOIITIOtI _ 
><kIed t>,. u.o tel!ul.IQt. 





Variac Adjustable Autotransformer 

What Is a Variac? 
The Vlf~ lIUIotransformet Is an <'IIlcienl. trouble­

, .... deviQ! lor Q;lfllroIlinI Jot voItap lWId ...... oItIer qUIll>-
1~ft!S thai _i.e lrom 8C .... ,.' lINt 0UItIUt. I.." In­
teMIl)'. motor ~, and tho autpub gI ~~,iQus _ 
supphn. The RIme '1ari!lc c:omes from !he un,!'s IUI'lC' 
liCll'l- '"vafY lOCH _ at1d is General RacHc", leii&lered 
name for 1'1 IXW'Ilinuau:lly ltCIJustabl<! aU\aI",Mlorme., 

Unlol •• mosillanslormelli, lha Varile 11K. uanslo", ... 
lion .aM, '''''' CM be 1<nCJO!hly and CCI<'II;~ dYnged 
50 the output alt .... ..,;1 Qn be f;OOtrol*llrom Zft1l to 
line .. onap.ot -. highit<'. Bec ... s. illS 11'_'ormer. 
\he V",iK is 
• .mclln! transforms pOWer more eIIlcillt1tly ItIan rhto-

stall 
• du.... Decaose it runs ODOI 
• ~ ..... ",U'I$\.lIf>ds lOOO'Jl. $horn~m ~ 
• 11IIIe","",,"1 01 _ Ia. or ""'" l«Ior voIt.tp 10 !he 

IDId ~ I,nle Ir_' ..... 11wd to roon. 

Applications 
In moil. appltc;lloons." 'ulll"'" III It. V.n.c aIfI!,g/ 

shah 1320·' ..... the CIUIP\lI ~. appl~ 1(1 me 1oId, 
from HfO 10 line 'll)jlage or 17~ aboM! il coronecled lor 
"oYefYOlllIp" ope<at lon, Thus. ItMlli!lhl or I'>0Il1 OIIIput or 
5~ or torQ"" 01 the IC*I Ii •• rled from zero to .. ted o. 
above. Some t)'PiQ1 appUo;.,Uonurest>Dw!l below 

Volta&a ~ If the •• ailable , .... voItap is only 
.-... hall_ '_by Ihe _.!he II ..... Qndoubloo 
till V<>Itqe while ptQ\O"""1 rull conlfol 01 me ClUtllUl.. 
Units desoanated br lin "W rW2OH) 8"1 SI4IPlied Witt! .... 
tnll'Jl COIIOICllon r",. th;, lISe: OUIpot CIJ"...,t 'alon8 oIllle 
If_'ormer IS one-half III "",,...1 .... 1 .... In tt!1t; o;a$e. 0" 
special or~, "rnllar conoeclions lor OIher mult,plying 
'1t"'~~)UJlPl,ed. 

otto.< ~ flw V • ...c aAOIr-'orrnet can 
el$o .. IAed as • phaSe-Sh,ft ... In tt>,~ circuits. as 
a coIor·I~lur. eonlrol. .or Q!ibr~Mg "'lt~etS. 
~~ers. ana wattmele, •. ana in mIIn~ unIQue 'Wlica­
I,(WIS. II I. Ille btiis of a Wide lone 0' Gene(llll'lldio aUlo­
matic; ',n&-YOIIatie ,egulal",. lind tan be UMd in """Y 
" .... , __ .Iom 6PPI,,:: .. IOC)nS 

SpoocI.oI ....... General Radio .JlItcc'.lroel''''. toI>­
ce""",, lPt~"" model •. W .. an, 'or ~~. modi!)' 
I.)PS. ,ncJude I,m,\ sw'tcheS. ttY",. W'I '-'illh, edd ball 

294 VARIAC" AOJUSTA8U! AUTOTRANSfORMERS 

• quiet adds ... noiy or distortion 10 tile In 
• ,.Ii."" IlICIutoIYw Ourilm.- contact surlace prl'Jenti 

In"niOu$ than-I~tu .. ""datoon lind ,esultant 
bfu$h-t,xk deI.iorltion 

In~'t'on, 1M Va,iaC ,s 
• 01, to Inll.lI. All rnounlini h.ardware s Included; 

woring d~r.m I. on Ihe lermjnal plate: condull 
knockouIs are incltlllo!d on all tnClO$flCI modelS. 

• ••• n ..... In hundrtdl g, 1'-""'111 ... 1IoM 10 SilI,sf~ line 
f.I!IQUO!OCY. "",,_ and pI\asOI requ,.-IS. IO.cI 
SIze. mlM'ltirc dao, ... od!. (Including pOIuobie and 
mel'"" ~), lhe1 ean be $UPfIlied "'ill' mo\QI 
d,i'lf!S. 1>111 beadnp. and In Pllliled as.s.embh .. 10 
lnc'ea>C! bM.ic line-¥Oltase and IGid-currenl flIl;"II. 

• luu,td u le by Urderwmet$' taboratOt)' hShn& and 
CanadIan S\It'oCIards aP\>rOVlI 01 many mode!I 

• ."ailatJe in rnihtariHoJ ..- SDeO!ic.o!ly delIlJ'IlId 
lor 4Ot).Hl operal"", 

IIN,;np, ptCWide for 3&\. ~I .otaliQ-I. ~ ",.. 
Of..,.,.. ~deC>'U(""\l, eontrotled bfushes. treat tile units 
""til r,"'I;c;de 01 o!herwM IW'P"I"1I (hem !Of U$8 In .1> 
"",mal errvi,onments. 

TJPIUl AppIkoIIonI for vo>1 ... . >1101'_10 ......... 
......... ~ , ......... a.,. 
.. ,-'--

no. ,~""''-_. 
..... --­,-_'", __ r-.. ... 
"" ... ' ......... _ """"'I -~-u .. _ ... 

~­--, '­.',,'-.... _,­_ .............. 
00"_ -,--------'. -

I 

---_ ..... -1_""--"'""--
u .. _ ... __ .. -..-. _ .. _- .. -
--..... _ ....... =--... --



How to Select a Variac 
The VM~ lId)U5table autorral'lSfonners lire arCIUPfId 

b)o IN l.tql.81CY. 1IOIt •. end ~ WIth briolt ~toea­
lIOns for Nth model.' ..... ,!hin Nth I'WP. !he uniUl.,.O:O 
r,Sled In order of Inc,IAS"'. IoIId raMI thaI Qln be N­
pr-.ed In .ilner eurrent (amperes) or pOWIlr (kVAj. To 
rTIiIl<e the ..,'€'Cr,on you mustl<MW tile line and IoIId char· 
ICtet,lIa lor )'OI.>f ""Ph,..""". .. bflel 100II .. , these 
q ...... ,.!>esmayhelp. 

liM hequentr Most Venae models In !he 'W" senes 
.re o;Ies'lI""led 101' 51).10>60 Hz OI*.li"" ("L" models are 
lor 60 Hz Otlly). Son>. 'W' model. can be lI5ed, ",.Ihoot 
beiMI defated, up 10.' least 400 Hz. but 1M If&IMUOO 
wo>lI be ...... , ... lhan I'IOrmiII end Ihe physiaI Size lind 
_&hi larplf INn ,*=..,. The<e10t1!. we oller \he 
"M" _,1ItS V.1ac: thlllS desO&fl'!Cl tor Operauon Irorn 350 
to 1200 Hz. ThII M·s«ieS un.ts IAI smaller _ Nwo 
beuer ragutalion '11110 hiShe, I,oq\lenl:ies. When wiltS 
COOfIICted or when ordeN<! SPeCially, tnese """'S wil, alloO 
Qj)Italah'Otn24(}.V'_ 

Ph_ Variac rnodeIs "re ;tv .... lor boCh ''"''' and 
IhfMilhaSe OperilhOll. In general. Ihroe-phaM .. onas 
ara pemed II)' \lie .aMRS of each IndNidual l,"nllormer 
In rile anambly, l ila! Is, \he IIQ/tqe applied 10. or Ihe 
ClJr'ItI' or~ Iran. each IndivKluaI ""'\ must no! PCeed 
In.! IoI*;ifoed lor .tI .... le-phne.-. Thus. Ihe c:onsid­
er8liOnl do.:USHd below for ~ 8JlI)/bt iOnl 
apply ~fll!ety to Nth un~ In" thr_phase assemb4,. 
A more delailed dllCumOl1 011 th,..pha$e r.Mp aocl 
how 10 ""I~ulale them!. Biven ~I'" iI'I this sectiOr<. 

u.. ~ Sir1&Ie-!lhase line are nor .... 11y .. ther 
121).,,011 or 24().>OI1..-.;I GR VanK rn::dels corne 11'1 two 
talic latI'IIlII!5 10 match ShouId)'OUr lin. voIlqe be less 
It\III'I n(IITU ... l. I ..,,( rated lor the nom, ... 1 qlue ""II 
QPet"e pelfeelly wlltl no deratlna In current. Un. I'OIt3ge 
up 10 11' etl<MI the nom""'l ....... be applied!1 O¥\!tVOlllae 
OUIPUllII nDI r8:luorlld. For eumple, up 10 140 WIts line 
votuo ....... be applied to nominel 12Q.YOIt model. If the 
mII"m"'" OUIput ",'14ge requ.rod II no fTOOfe IIIIn the 
lone voIlaPlpplied 

For .,nale-phase I,,,, vo4laael from 480 \0 560 WlIS. 
two \lar,ac ..... ,IS rDted lor 24().\I 0(""1110011 must be used 
... Itt tne.r COilS COM«ted in _illS KrOSS !tie ~ne and \he 
...., <.",...cell one _ 10 UCf> 01 \he \I",iIC OUIIIOIIS 

For wen .10ft. "'" "*' ~ be lrounded .t any !)Oint 
LoacI rilln. The...., CIIPlICity of GR \lariac II<Jlotfll!lS-­

Iorrnef. I. s.pec:il,ed in tllree WI,a, m&J<jmum c;urr""l. 
'aled current ((I ampe. .... ond IXMW in ~\lA (~I_t­
~"''l*aJ. Altl\ouell ~y tNtlld. tney .. edt~l.-.:t 
the C!11Ie<_ ... I~I 10 the pr_ wlet;t,CII'I 01 
yQlM'V6r1lC 

An aulovanslorme, cannot WPlli)'" much current al 
mid,.np telllnp lIS It <:lII'I at 11II1-voIlall8 SOIlllna will'Klut 
~heoiIti,.. Y8\ _ nanll"..r "-'I. incandeIcelli 
I gilts for example. ""'1 dfllW _I)' ItS mud'I o._t at 

. __ .. ""'- ...... _ .... -
fW<llIAI.. ........ ,.r''''''' ... oa. 

hall ¥OIlap" tIlO)' do aI ,.Ied ""'Uie, while 0Iher (~r>­
.... rl ",-,S ","I dr"" ~ .. ~ lI"oporIlOI'o.lllO the 8C)pIied 
YOIr31lf1_ As III_al rule, jf Il>e ICtItd is non!inea,. or il the 
~1I8' can'-I'on os used to IPPIy more tl\an line 
>OIlage 10 the klIKI. II Variac IhoIIId be chosen that has a 
Riled Curr""l adeQuate tor \hoi load. Othe.......se, Il>e 
II ...... Malti ...... m ea.en! Is thoI loIod-'alrna t;m<l Speaat 
.ppI.c.ahons nil)' perm,1 mat- (Ur~ to be dr...." tor 
• more complete diIc\I$SIOI1 01 r.l .... gs. see '"Gel More 
OUI 01 Your VlIrlK." Ialer In Ihil HCtlOrl. 

1M V~ri&I:: pOWer "'tina in kVA 1. Biven.,. con""ni· 
en« in malchina l/Ie righl V.oac 101M to.d_ If is Il>e 
Pl'oOuct of the fated 'irII YOIIIp ant:! tI'M! mMirrn.m cur· 
,."t Qtlne of 1l1li Van..: .. ~ella.isk 01 mll"'teq:>ret· 
1"1 II and e>.cWdi"ll the limrts ...... tlOned abo¥e: lhe kVA 
,all"l can be us.ed antr if IhlIoad illifle'" and lhe ewer· 
voltlse connection II fIOl uSfl(!. Otherwise, to.d curren: 
muSI be delIKrruned and a Viltiac: ""feeled It\,JI ,-.ae­
~"'al"" 

!'ower ,.lJn .. in ~VA ...... ..., lor II1r ... PI\Me Va'iac 
apphcahor'lS lII"OI m"" be inll!fpl"eteO as 6esenbeoJ ._ 

T'8d ..... fts Wh,Ito_ Iradll-olfll, like lhOse menhoned 
IIbOYe •••• Included In the ""Iection tables. there I" CIt""" you nII)' ... sh to considet. The IoIockurrOllI ca· 
pCity 01 Il>e V'riaI: II Ii,Med t.,r lemperature and Iile. 
Spec;dOtld flIT'roes -.sumo a ""'Nlmum .mblenl II!mpefa­
lure 01 5O'C and. m,nimum iote &pili of 1 )'UII. "the 
'>.PlCl1Id embienl Is lower or lOfted cootlna Is possiDle, 
Ih. aulol'anslorrnef can be upral"" w,thoot .Heellnllilo. 
AI .... If • sl'lQrtened IIIe 1. no! • problem in "jOUI &ppI;c... 
lion. II turthet ""'11'''1 can be ratiled. 

FoNlty. it the 1OMI, ... oec:l"" lObe ""tthlldon""''''' 
'e$Ularly ( ... ",.ttl • therrnostatoGlllr-controUIId ...... ter). 
the Viii"': can De uprated. In lenlUlll, II the tin'" for an 
onoOl! ~ycJe Is 2 houll or le$s and the ol! lime III 10% or 
more of the 10bI1 eyelltlme, _ sii;njflcanl imprO'>'e' 
menl In f1It,nlatl be _',ud 

catculatlOnS and Cul"ll8S lor duty<ycle.nd t .... peflIIUI'I­
.re .. ~ In dter.illo!ler in th" teet"'". 

S.1Kt1"l "'" "rope, V.,iK Aulotrlnslormer Knowl .. 
edge of the line trequenc1, vottage, and phase of )'OUr 
applk;.otiOl1 WIll ~ you 10 0l1OI of -alla/;llls llIit f0l­
low TIwI tonSICktllians~ ""It """" IIeItIIId )'CU deter· 
m,~~ I~c .: ''''ont or pMet I"-! llol v.,iac: nouu III apeI;IIe 
JI ""ndl,"!!. NtIW ...... eI~ sean """'" the 11ft ~umns 
in the r.t>le ("Rated Current." "'M ... ,mum CUll,,",," or 
'"leVA'"] ..... 1iI ~ou lind In enl')' lhol eq ..... l' or ."oteds the 
..11_ dc>!"",,,,.nod t.,r rout k*:t_ II "'"1 be rewMdinll 10 
__ .t nIOdeIs, Inc:lud<rc Illose ... 111 ali&l1tly 
h,at- tal,fIiP tllan ",,:1=,,), ... TtIere Is \lie POIlOlil}' 
0/ y.,'na money. !.paCe. Of bOth Some models (<lesig­
NOled "'I." as In W5Ll ol!er h iai>er ralina< PI' dollar end 
ho"", anly the mi"or fe&I'iCtlOM 0/ 6O-H~ """,~11011 01111 
_ no OW'eI'WIt.op eonn«:tlQn_ 

" .. _ <_I_s In _ ,nsllnCe$, It.- HlICUcn 
latlloll ... 11 Ind ...... l' ""'I the .. nglld ~1 rou I\i>4 
a- req ..... ~ .. tlel CC1>nf1C!ion 01 till ""'.,dual 

VARIAC" ADJUSTABLE AUTOl1'lAHSFOflMEflS 



"",IS. Rele<enc:e Is I!'IIIIIot to. Tyll" W5().Pl Choke. whldl 
musl be uud betwMn lhe OOIPIII tn'IIIeetiOOll of IIMI 
",d .. iduIIl unllS ,n the membly to p,e~l one Unit Irom 
lorc.ollll curr ... t Into aoomer. possibly caUlln, txUKI .... 
~.tu.e..-.d ""rly filii.... One choIIe II needed it 
two "',1$ atlI to be PIInIlleled; IhrH or mora par.'1eI1.W>1ts 
requ,re one Cf'IQke fOf ..eh V;ar/K. ThO!! CIIOkes we fIIJt 
lneIuded 10,11'1 the aan&ed 1-.embI, 80d mull be 00 ~ 
sepaoralely (ue'pI fOf 9- and 12...,11 W50 ar.d W50H 
units whiCh are shipped ptewlred with choi<lI$l. 

Type Number Terminology 

H_ '0 order When you he .... chosen tho ril!ht V"''-<:: 
WlOI .. nsIOf ...... Irom IIMI ""ieo;hon tables. record the S­
d\eII CZlfillOI nurnbe< and ~ nu<OOer. Yoor ortIer 1hOo.JId 
in(: ..... """ Inh:"rNhOn and • cOhltllel. deIct'PtiClf1 of 
the ... ,/. Th;s permits ... 10 C'!IIU doeck rout ordlw and 
catch..,y IYPOFapllic error.. 

Nola lkal I~.ta are 00 &-d'II't numbe<'$ 8i,.." lor moiOf­
d,"'" or b\llIobea,ini model!l; order ln, should be done 
by. eonsl,ueted ~ numbotr 1 __ , and lull de­
$CI'IIIM)1'1 

Models v-... In !fie 101"""111 lists f1\I)' be OId1wed 
lrom GR e\ COntard. Mass«t1usetb or \'OIH' appfOptiaia 
Regional Center II( sallIS r_-..lilh-;e, ret., to lhe lronl 
of II'Ie tetilOli. 01 COUfW. any uf lhese dfk:ft will iliadI)' 
B~~ )'0001 In ""'ecting a ltandllrd Va. iac autolllflSlormer 
Of cons;deron •• SIl8Cial MsilV110 makh rour ex«t needs 

.... In EurOpe Many CUSIOlTllel'S 10,11 W'dOubledly 
....., to obfiIon catalo!l: Onf_"", on thI Vat..: produet 
I ....... In Europe PINM (J"ecr roor InQIaneI 10 
Gene",' R~io (0...-1; lhe 1CId..,. IS ,~ In ' " 
l ront of the catllott-

In lila" va,ious comb 'fIiIliOf1$. Iype n\lfl\lNIfS lor Vlri· 
..e 1UI00ranslorme... CQOSost 04 lel1,," 'nd numer.'s 
\/tal indar. I!:Ualy """" elements .... ,ncluded 1II..eh 
.Sl'IlIIly. The 10 ·D ..... """mpllIS V- the various 
<omb .... , ior'IS: 

M 350-1a.-1200 Hz operation 
W 5O-ta.-60 Hz operal',," 
W5 Mod<tIsOle. 120 V InpoA 
W~H 240-V InPIII 
W~l 6O-Hzonly.no~ 
W~ 2 ...... W~(subslilul.31orJ..pna,1IIt:) 
W!oHG2 BB ACldibaUbearollP 
W5HG288M Adu.complereenc:1oIure 
WMiG2IMCK 0 indbtes motor drive, 2. 4. 8. 16. 32. 

64. or 128 toU"""flII 0 indicates O~ 01 Me· 
onds !Of lull "._58. C ind,cates phase-spl,ne< 
capac:"o< wid K In<Iie.otes 11m'1 IWIlc:heI. Om,1 
88 lrom moIor-driwe ~ f'IIImbers since motor· 
drw., u.,," ere always equipPed With bltl bur· 
",p. 

W5MT 
W5MTJ 
W5MDV/ol 

"'.'" W5MTJW 
W5MnAW 

Portable un,rs ",, '11 2·w,r. Ime cord 
w ,th3·wrr, h .... cord 
W,th valtmeler 
W.th ¥OII"""",.-.d IfTWneI.er 
W,1t! OQjtmeCe< iIIfICI WIll....,. .. 
W.III .atlml1er. IImmIIler ,nd wattmeCer 

Variac adjustable autotransformer- U2 

New 

low-coot .. ,ul,Iitt' ThO!! V2. 11'- kM-C05\ .cIjUStabie 
auIOl,,,,,,,torme, Ir-om GR. I ... t~'es simplit,ed mount,,,, 
!or. va .. et~ of k;",""uffenl «>otrolapglicatoans. It can be 
\/oed "",II I"y '''!lUt UP to 120 ""Its. 60 10 400 Hz .• "'; 
prov~, lull 14().o.1ojl OUtpUI willi. 12O·vQll inpUl 

A ..... It! ..... 1 .ecutes lhe ..... <>1' .... 10<""" 10 any paroeI 
up 10 .... ,no:l'llh1<. T". ...... 'rs Str1111 .. ze 11_ II to boo 
used on .......,. p.ockecl 1~·peneI a>nfilU'e\OOIt$ _ the 
V2 is ..... Iural lor Iow-cU ...... , ~ocaborll ,n ,Imosc..., 
$,luallOn . 

"'J6 VARIAC ADJUSTABLE AUTOTRANSFORMERS 

• la .... ,eosl 2·A unU •• ,Jtable 

• hl\lhH,volregl oulpul- up to 140 V 

• o ... ,.; .. bN"th.nd coole,_.llon ....... 
,.len_lIl. 

• .,al', ..-pTe"'" .... n lot """,I" 'P9lleello .. 

Sl'EClflC.'TIONS 
......, \lOv. 60 to _00 ttl ...... • •• --t 

. ,.._ .. d ...... ... •• .. '- ,. ..... , .. - ) ..... "._ ~.n'''_ 

M_onkal: S'fII!'e·hor. mounl"'1 01 0.375 In. (10 mnII I", 
"",,11 plu. 0.1875 'n. (~"'ml hole fo< .... " ,ot"t.oo <top. ""'" 
IWIfWI til..:""" ... 0.25,". 16 mml. D' M£t<StONS {w, n_PI" 
_ poroooll 325.03.6902.94 In. (83.<94015 ...... ' V."E'GHT 
2.5 ID II 21<11 ..... lID II .• I<f;' VO,_ 



General Specifications 
a..1t _ ...... 8611 IIMri,... 0' bol~ _, 01 lilt "'-fl .... 
0II0tt1d 'at ~11 undL TI>or'" " .. 'ul who" ....... ",..,111 
"'11"""'"1, mote """'~ ~ __ ~ ''''' ... '''''''·IId. 
B.oI\ _,...., ... ~ 01'.' _<If,,,.... VII_ aulo 
Ira"""",, .... , _ an eI' 4 to 12_ I)I'It Yo'J.Q, WlOH, 
WSO . .., W'IDH .........,. .... __ ... 

c-tloft • . Ou\pUI 'li ... ·..on.p carrotoCU ... " ""ttI 10 to,. 
can ..... '''''' 01 'he Y"""': _,,_CIt ...... 'or ... OIJIIlUI >OItato 
"" ... oI .. re 10 I".. vol .... , ~ """,,*,100"" "., .... 
101"- ",,,,,1-..,11 ... GO""'''I'''''''. ratlP 01 <><111"1' ..,Itose 
I""" 0 to IIJ" 01 Ii ... ~ 

. .' ..• ~ ,t r .. 

... - ~ -,. -. ........ 

T T • 
-' .... ',' ... --"' .. 

...... ' _. __ .-.... , .. " ............ ,,""-,--- ... Of.' 

__ .!>Om 01 _ I,II'\I~ can be _.Ied ., Q1ed ... "'. 

0' I.,. l'eQI,Io)n(iH to 400 M" FOf 3~lo-l200 Ii.< .. "'..,. lhe 
M ...... .nit ... PI'OIIIfTC "'_......- lor 240-\00II, 
tiO H> ..... ;Qt o;an lie _ ~ lS ttl til _ ""' ..... CY"'" 
'*'!III "",. ___ 6().1Q ..".... '11 ..... 
~v~ IIMlnco 1 .. kVA ..... " thO ..--~ ~ 
, .. '.,. oed by r" nomiIwIlnpJt _ ....... 
,,_"' ..... V.,,,,, ....... ',.", II y,rru.I~ ;"fTMe at \lie ..... 
I ... b<u.~ AM'yt "'""" 2 or ....... lUI,.. oIlho .. _., ........ 
... ,nd."II 
_ .on-. u,,1tI All V.iIe: OllIOIta'IOI.,.. ........ I)OI~ ...... 
"" l~ IT • ·n lie , ... _ ... ,., _ dri""_ 

"'_ .... ,. It._ .. AII..-.. ..... u' 1 with u._ 
',...,moum ..... n'· ...... 
SpeeW Desipn w. ''' ••• ~..,_"'_ 10< ""'>$,1",.1,,,,,,, 01 
""1 _I r_ ""'lUCIe ~,nenorlt .. Indlnp. IIIrfl'"8 \api, 
~'fI_1 """', .. or b.IIk; new deI...,1 10 t",ni"" OUIPUI wit 
"Iit"_ or vott.oeo ""~" OIHtti,. hom .tlo'Id.wd..-ls. On 
....(:" _ .• n w ...... V.iIc IIJIOIt.,sI~ c.-. t. 
~..,,"f.;tured to .'-'\1".", 10 n\itUry _, __ ... 
.-dwl\ll It-.., __ 
, .... 1*-.. _ R~np .... t..:t _ operat ..... at ... 
tNnt ~u_ '" "II to ~C. _ 1M _I \ttl>­
Pt.~lu" .,<:00><1" l!Iil f.IW". rur~ •• t. ............. 111 be tit­
cr.ated (_ 1"8"'. 2) 
' ..... Ino~ ... " __ ""'" corntHntd .....,..~ rd ~ 
~ tem*'IIh .. , '~ II'It e.<,1IIJl;on 01 !hi '"'"" W30 _ W50 _ ..., .... 'ilPtd *'I~ carnp;r,e ___ t". 
120-"'1 1.-- "- '''''' .......... !". _ 121)- ... 14G""I 
.... ,mum outpyt COfIII8Ct_· 2-40-.oIt un,ts _ ....., ....... 
te<mq!s 10 11''''''''' !Of _ 120- Of 2-4Q..voh ~t tor 
280-..-olt ""ll'Ut 

• .. 
- j 

• • i..+-
I .. , 

t 
t , 
~ • • • - ii "¢,- ~ - ~, ... ... __ ...... .. • _n ______ _ 

VARIAC" ADJUSTAeLf AUTOmAHSFORMERS , 



General Specllicallons (Conl'd) 

_..., [j"~oo",,,,"'1 tg,,'IIu-' MO'U V • ...,_au..­
Iotmet'I '- been \eII' Od ana <10 ..... 1 _ or III 01 the fol­
Iowi", MII"ory S;>eclfJ<,:OI,,,,,,, Mll:$TD-m. Mll-STO.aIO, 
MllSTO·167. Mll·[41~, MllE-4970, Mll-E-5272. Mll-E­
!>4O(l. Mll_[·\6400, Mll:!!ZlO98. Mll,S-90IC, Mll·T,!M5. 
"'" "'l,l·~ "Ce!\.h,.t.oon 01 ~- '*' ~ hr, n_ '" 1'10 ",. .. hit ... ,IS _. COC>ieI 01 V. _ !UtI 
.. *"" .. ~_ 'or • _ •• For ""_ ."...-.on ... 
• """_1-11 leslO. ~ ~\ I'OUI' lOCal GIl o;Slric\ 
Ollie. 
0we<I0ad __ roc!Ws itr'Ipr""",,, __ mate'iaIs pot 

",.1 IN .... 01 ",1'* IIuJ: _,iel; """ _ ,or ...... pr.,;. 
bal ....- ce<"- ..,...,;1_ 01 __ ,,.1CIrI ana 
--. pIIae ... ........, __ ..... ~ ... if>. 
"ill ,_ 1/11 to !en ,,,,," tile ,_ ""' ..... , ot the ""', rtIa1 
ocCU' Th,s does no llerm tu:tpt to <ltdl...., -",Idc.t>low" 
I ....... F_!!us _. to ..... ..:u,.,.,\ Inl..-" '"" Circu" brNl<: 
on '" "1l ___ lu.s ... ~ lOt 1"1....." pro. 
It<liQn. n.., ... n hOld CUil1l U_IS bo.t1 .. ill IIf'Ot..:t 
opm'" ~ ana lIO"",tooHy ~ 0'" II-. Suo;~. ""'*,,... dr."", on IN ,~pul _ ot I!'Ie Va'IK """"" ~ 
~ ot 'WICII.",,' 1000'.lI0 _kim lor \110 llutariQn 01 one 
cycJeoi the fIOW",·I,ne I~ 

0..._ PtOIec,,,,,, lor ,",~""U,, ItlllSfor...,. d,N .... 
'ram ' ... 111.:1 w,1Ir I_~_ u_ormen. _ • .-Ie pi. 
....." _1KCIrIdrf CUI"e<>\S ... _'" till ,II .. 01 -..""".10 "'......,_ r ... e.utI'I""', In. _at .. II_ 
I ........ ""'''l 100 """*Y 1Umo"" 20 --.., turnl, 1# 
,'" MI. NC""""" eu"..,1 It 10 ""'_, IIrt ... ""mary 
Curt ... , ,.'11 III 2 am.,.."_ EQ\IJl \lfglor;llOrI w;1I "" _"'-I 
by. Io-ampere ~ f .... or. 2~. ori .... ryluM_ 

ThiS" not trurr w,l'l VIr* ~""""J .... 1IIt_ 
It __ \110 .. , .... V. _.........,.. ,_ """,......, 
~ ~ the con:r" ..... 01 I ...,.,. II.""".'ion 
moo. I>'imory pro'OCliGn II D' fin .. or no ..rill. but ... Ioul I>'<" 
leo:bon I. IlllmP<l'1¥rI, /1 /lIN "'!PU' C1Irrm! ~ """! /;It 
MId womin $II" 11m". For 'h" ,_ • Virile ..,1OIt ..... 
......... should be 1>'01,,"'0<1 '" • !u .. or ~~ ~ In 
It-. lInrof> _, -.It>e _ is , .. ....nw """,*,1e<I. 

n. ........ 01 \110 11"*'<"" __ led _ be 
~, ... (ItlOfrnonod by II'- ....... ioo _"-to. V.IIOC 
..,KI" .. 11ormtrs _ ... ,tItIIreI'IUy Mlih ~~""",_1OId 
U"';"1 -.... tomPlfO!ul. II "",*",",,1 upon Ii .... 'Of • 
1;_ ". T ..... can sal .... _~ .. 1o(,'I't!)' Inf_, JhOr1. 
1_ ........ _ ,_111_ .,.,.,.'" la'np _I w,1I><oII 
IJI. ..... _. 

'hi _a.rMo'" r.,..... 1.ppI," to .... !\Sw,t!'O.OC !!W', .. 
r_ prot«"OI" __ HI> bUllI,n ~ ... !he br","" 
Irm !model$. W51.. W2Qti, WlD, WlOH, WYJ, _ W5OH1 ..... 
.... '_ chIo,.,W',I,C ........ oporoa'nl 10 It>e _ .... "" 
tt>e eu'" The lu .. is pUrpOsely _ ItlllCCeUrbio ,0 "'"'" 
__ CIr'OIftO ~''''I WT1h 1.- 01 ............. 11$ 
r..I<. __ II 10 pnMcIo IhernIeI poot.ctoon 10 II-. _ 
II.,sI .. " ... _ 11 ionol "'._ 10 _ .. the _ ptOI«­
It-. __ lOr \fW un,t Ii IS _I"", l1>li1 ,hi ..... _ all 

298 VARLAC-' AOJUST,t,au. AU'lOm,t,HSFORMEAS 

" T -~ 
,~ ........ CI>Dt<e. wso." M;ony oil.", Vlri:loO "'I01''''''or .... 
•• , IIIIICI "" _ 101 .... ,"11 _ ... 11\d1C8\ed '0 ,...." ...... 
......... Trpe ~"I Cr-oot<es !c.o\oloi .... _ 315().!JQ161. 
Tn .. ""1 It .- ........ two '" mor. __ ... ,.... ""'I'OIM 
... 10 III ooro.cled., ~, ~,~ IN",,", 01 _ 
tatty """"""-.,,,,,,,101 ... cun'''' .... """""liono lor ~ 
lrne<<OMIICtinI ... inch.ldod w"h _h ... ,t 



Single-phase,120-volt input, 50-60 Hz 

.....,." .. ~ , 

t {, 
!. , 

.... - ... - " ... , .............. "',, '--.' 
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Single-phase, 240-volt Input, 50-60 Hz 

Single--phase,480-volt input, 50-60Hz 

) VAA'AC ~ ADJUSTABLE AUTOTRANSFORMERS 



I 

How to Select a Three-Phase Variac 

I, 1,!rUl!id m an /l(:el 1<'IS''"' ,,!eelm8·' 
IW ' I , 1~'1fflI depo1ds on ""' 1,.1 

VG1t.lge conneclion can be used, If /he 'life is used. tile 

tnree comrrolline voltages will Impose 120, 138. and 
277 1Clt5 resptC!'..eIy IXIlhe indIvidual unrts 'n thto as­
wmbly So. II)( 2<l1! \"" lir"S, !hi! Variac .... .u -~Ied tor 
120 'lOllS can be emr:OYold. ¥III the Q'>"ervoll. connec­
tiClil used. II desired for 240·\OQlI liM'S. ellh<1, 120-",!1 
\I'''"' :~n"" uwd (f6I"'led \0 l ile line-'tCUiOlle ,,,,,nee 

lifopi' \I~~i ,::~r '_ L.. tIw> tIl'!~ ~ne (fre-
B the canO,h""'" HI' ". ---' =~, v<>lt~gI) • .,>d phaSe) and by me load Ivl'f~ 

In ~"" ... ,! .,. ",,,, .. ,, .. 1. 
t" dOoI .... " .... !"" .-led tail"S Tat a tll, .. pI\I'" 

'I.'~ _,wmbJy. i0oi< .. t I'" iNI,.,LJuII ""ill In ll'o! .. 
rer'1bI1 ard!he liN vo ...... .nd "~,,.,rn. INt .. ,III:-""" 
pw.<!d """" ItIe<n 111~ ,~I!aen...cl ""re<1l'''' "'111 
raMS TO< the indi'llGual "",[S , 1M euembly ",dl dO the 

"" 1~ COI\tI'~ th'ee·~ """""'. "'Mite aulc!r8!\~!0!",e's 
an ,. ,onne<;IOICI on 1!'o11>e' • ~ eoof'8u!llIlOn. ",hdl 
'1IlI_ I"'''''' unoU IP"&"'I (0< 6. 9, or 12 101' ~ 
ca(>IC,lyl or ",..., "",,",delta. «<",,,'al-on ,.,11Od\ ro!­

lII.te." I", "",!~ Il~nll«l lor 4, 6, clc~. 

............ . .. 
c.)Il'~ IM& .im~I ' ,I COW I'" ~e. $'''lIla VM" ",'H\ 

~ UHd. In e.oc;h d"n. In the "l'e CQ<1jigufaIH)n. the full 
I,"" lo .. h"~ _Olldil' " "",( "np.. '.,Id M e.a<:h un'l ,.ll>(>r.\ 
Is 11 ,/l" 01 __ ~ oll~- yO'I •. ThUS. 240-.0'\ 
I ... *,11 .mpoM IIbouI 1)1, ... 110 on..." "r>f. However. 
IUdI """ s"""I!e!o I~~ I~' .- "u" .... t to !I>e I.»d Ih'ou&t> 
"~ brUsn. In Ii>!- .... n del\a. Ihe lOI)l,lI\o....:;1t ...,,1 'l the 
\ull ",,11* hom Ihe I.M and HeM uno! must $uppl~ tM 
,,,,n Uneo.m..,t 

Un."IOIt.q;. Th ____ Ya"K a~semllli" .. ~ spec; 
'<ed lor I'''' ~ .. e co ., ._ 206-OCil 2~a..ool. IIId '8()­
.,1'1 '","- The ..... deIUo y",_ .;';'"",,"'ion 1$ 1~'oId 
1(0 me Z(j& ..... <1 i/4,'-v<lll ooPP'!CM'OftS ilOO """t .... iM 
V~r*, uMS .. ,t~ a blSic 'a""tI 01 240 VColh; the Oft'f-

T fY 240,<0'1 un.ts un be ~\I!d 1a<e"",llalle per 
fa< 48C ,olt line.. 240-vGli un"'- 1110 uut>I~ but 

rnlw ',,,, to ~ ..-oIl . <;OI'If>«1'on 
LOad urt.nt Tile ,,,..r~t 'a\'''1 of the indi~1 Variac 

,~tol ,ar,~lo,mer. ." t~e pn~ed as,.embli6$ it Ihl same as 
tI,,- " •• i"'(j~, 'me (U,rent 10 the lead, Th""_ exit lea ot 
tn •. wye ".. <.«'~ ""'\3 can be wleded as thouih ·t """ .. 
~ , "'- 'e I)hfto> """1 [xh IiI1I. can consOSl 01 A ..... y "",IS 
l'lrallol«\ (""In 'e'\U"ed thokeS) as is __ r 10 t\af>. 

die the ~u"ent Siandard ,,~"es 8,e oll~red , .... 111 up 
to \2 pnaed· ....... 15 (,1 ... --.,e W,!h four pa,allel...:! unl\S '" 
uo::M Io!il. al1d e_en Ia'&er ones can be iUP\lhed on 
\IIlICIII1 order. 

load -" An lId 10 comPUI"'tlthe IoId ~ 110m 
tM YOIlag~ end currenl rat,i'IP 0I1l'ldiviCIuai eomponenlli 
of I three-phese toad. and the rll'l~ calculdtionS. is 
8'.en .n "Get mofe CUI 01 yOOf Vanae." later on thiS 'iI!C' 
10 ..... l-1ow< __ • tile .VA '~I'lIPol the Ih'ee-phaH Va,oac 
...lot~"""lom.n '~'I"'~ WI I ' ....... t""'_ A\ ... ·tll ~ 
phase "",I~. \"'"~ W'" 'Illng Is tM' pro:I<.<;t of tt. 
",." rr",m CY"eI1t """ tne ~he YOI~ l ..... "hplied t>y 
J'l) • ;\ lhou ld I\£J\ ~ use:! ir1 Sllec~ ng a Va,1i!IC wn~ 
I~II ~"" ap """"'lOon I, tm~loyed. wi,.., nonhrnM' 

A" ".. wtI., tile proase lOadS ma~ '-~-
It'~. tn ..... 41<1 hne .",.. .. ,h!J>OOld 

'" OOt'lll*ed "..,not lhe ,ated tum!"! II 
m"v.,.!IC_ 

Line he-quenc, The select.", 01" W- 01" M-v',es Y",oao; 
od !~ Jency ... 11 bel 8O_crneCI by the ... me 

:ussed _"'" TII'ee-~~' o 1-1> end ___ ~ lISIed later. IIfQf 

Three-phase, 208-voll inpu~ 60-Hz only 

" , 'I ... 

e_"_"'_"' __ "'_ 

.. . .... 
r 

..... , .... " An "I"T"""" 4IrTn, ... aNSFORMERS 



Three-phase, 208-240-volt input, 50-60 Hz ~" 

, 
I: 

,. 

be"""",,_ 
, .. ~1ftpuL 

Three-phase, 480-volt Input, 50-60 Hz l_ ... --""" _ __ l 

Three-phase, S6Q-volt input, 50-60 Hz nailablean r.quest 

-,_ .. -...--- , .. _ ......... 
VARIAC AO,HI"'T,II,,,F "'l'rnT"A .. .,~n ........ o 



400-Hz Operation 
• Imlll, I'g'", .~ull"'l ,eoul.lIon 
• high- Ind Io", 'empe,,'uf.lubrlcltlon 

• Iflel,I.""" .tumln .... pw,-
• 1""IIfeld.t UullMnl 01 all p!\fl>o.lc PlI'''' 

• _IIKI,I nlckel_plaled brulh ""I~ .. 

The M-s.. • ..., rnrxIds e,., _ii"'" fQf "" ., h&­
.-,c''''llet", .... 350 and 1200 Hz. ~ .'eeIe;:UICIII I ~ 
the h'IM,!.tQu...,CY lI<lu •• alents 01 the Wiln<'la,o;! W "" ;1$ 
WI ... moct. $mailer ard I,shler tlwllhe 6O-+'ll modelS. 
", 400 Hz. tIW , ... -.1,,,,, Dtlllllned With the M 1e''1!5 .. 
CGn$"'~ ~ 1_ "'Ih IM6Q.HII'nCIdeII;. 

All M'Ief"" """It conI""," 10 ma.t miht.tt~ ~a. 
r~, IOf sho<.~. v,b<al,on ... ~ SPfiily. tt(lp<calizai'on. all. 
lude. humidlty,.rod ,.."perature See GeM'., Spec;,liu· 
r~ ACtion 'or ! ... the, inl""" .. N)n ~tdlnli mihbry 
_inlnmental tc)e(ifi(.aI>Ol>$ Ope • .uo., 01 the M·Wfo.s 
~ '5 P"'''b".1 60 ttl " , .... low! '5 11m""" to 60 

><:ItS. The OU1P01 ~u"enl ~, .. 'hoI ... me.,d the QUI­
Put ~,ta" ranll<''' 0 10 70 ... IU. 

Single-phase, 120-yolt input, 400-Hz 

Three-phase, 120-yolt input, 400-Hz 

Three-phase, 120-20a-240-yolt, 400-Hz 

-- -.·'_oi_~ ........... _" , .................. . 
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Portable Variac Autotransformers 
Pott.-bi~. met"'~. C.sec! .." I\ .. e 11IlI'1ab'" In I""""ty 

......,... I", use In t .... lIIbofatoty .-d on tile tal bRnoh 
£.actl con.!.t. of I YMi« lU1o!'~n,lonne< and .. 0_· 
tc.cI p,"'l,"". Same mod~s h;l .. 11 ~Dll mcl~r. ammel~'. 
and w~ttmet!)t ;" d ,!1c'enl """l~II"hons. 
A~ """'" iIl!eldln~ is ptOI/IdlId 10 .educe ~,ay 

'*<II; IIlJHIC-'~ 10 It+ ... 0.", .. 11 "",1« IICCImICY 01 ~ at 
IIII! IU'-I~ of lull scale 10" thl JlQwel"f,,1 W20H"1DA} 

TM I'Jlpul C;'CUII is p!<>Iec;led I>",- f<thoo" I K'!JIQr> ' the,· 
"al _load b.eIler .• """Itable f.om tile pa.,., ,. D)' 
NoJly accesslble.nd .eplacNb" f~ 

A do>.Ible--poIe .,..,If ~w'lc~ <I,\COI'~' bolh .!d.., 01 
I~ lint!, Whet, "",l,anse mel"" ar. used, ma~e·""f"'e­
tIt_ tll\ge .... t:hoK perm,1 ,w,l{hinB II~ IOId All 
"" ... 00f1.enien1' ""Y'~II h¥ldl .... 'lome modI:>ls ccme in 
_ 2- "" 3-000 .. 'IIf1.IOM. 

Single-phase, 120-volt input, 50-60 Hz 

Single-phase, 240-volt input, 50-60 Hz 

.~-" .......... -........... --~'--..... ,--- ... --..._'"'-, 
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Motor·Drive Versions 

f""" table:)'ts 
~ 

OROERING INFORMATION 

<1Yl1ilable I,om SIOC:~ 
...... tMl.Ie on ",*,;.1 etell, 

utaltlisblftc cor,..", ... 8umt..: 
1 Select bK>c V ... ..: typ!: number, 8_1 .. W5G2 " 2· 

pnl!"~oes v .. ..:) 
2. Select "~ des"..:! '''' full .120· 11_50 and 1<I$eI1 

I,me I" ~D-CK~ 
3_ A"angelntollowonaoraer: 
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Variac autotransformer - Type W2 

'-' w,,,,,, .,. o! ",",,' 

~"""Cur'''' ..,.',_mC ...... ' 
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Variac autotransformer - Type W8 
-~ ... , .. --,- M -'-' no Y.!!O '0Il10 ''' 1:10 V. fill ... 
0., .... , ... gf ,,,,,,,, O'olln. 0'0100"; 
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Variac autotransformer - Type W10 
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Variac autotransformer - Type W20 
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Variac autotransformer - Type W30 
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Variac autotransformer - Type W50 .... ..... , .. ~-­
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Variac autotransformer - M-Series 
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Get More Out of Your Variac 
careful Cl'<<!l'Ioad<n1l of .. Variac:e Iulotransforme. ca" 

takllacl" .... t.ge d """v IiKoII'" u~ 
For e...,pe. In. current ,ali"", 011111 rnodeft, DlUme 

traub\lr ""_'111,011 24 houn II ,,",y. <:lily after d..,. If a 
VI""" 1110 be used anly 2 hours 01 lea pet da1. "11',1, 
Ci1ntly rno<l' l!IiIn '1' 0ld (~"ent c.'ln bedrllwn fOf IMt SllOrt 
period. F'lIwe 1 (Ienetal s.pecif,caj,om) lIIUSlflllei _ 
up 10 10 tomes the _",al ratina can be realized. 

AIoQ, ,f , ... Io.Jd i, f'eQ"",,,Uy .... ;to;NlCl an"'" off, the 
cllry '/iltO 01 thai cycle can perml........." c;oOIInll dun"ll 
1M ell lome II> alkwi mlent<OM/ _tOld'''lI. A Oe1 .. ,led 
d,'iCU»>orl oIth" o;Ifls!<le,ahgn 8P1)e11" below. 

FInally. Ctrtal" IVIlH 01 load permit lroe Va,;1IC 'at'''I 
t, t>o Increased ... '''''eeled ;n Vana( spaolallOAS 

Ibk. lilt Va""" , .. 1M INd To"'- the use< to ~ 
u... "-<I )~I of /I Va,~, WI",~n~IOt~. ~I Ri<liO 
SPl'\:,j,,,, I~ cu".m '.1'"1 wolh two tlitferenl """be,~. 
raled c~"enll!f\d "",,,mum current Briefly. ,e ..... ",be< 
thol ma' ''''Um (urrwl can be dr.",,, f,,,,,, Ihe .ulolrans· 
tOtme< only wnen In, Olll~t \l(>11ap" iM't '- I,,,, voil· 
'._ Rated Cur.en!. on ,lie ether 1\w'Id, can be dl~"~ a' 
II~Y 1o"~t'~1 of the V""iIc rd ~ 1'-""'1 ."MIl a()pl~ 
,," .. tl>e ~'CfYl)tt.o~. O)nnecl.Qn 01 the Varix Os ...... 
p'<>\<ed_ 

The<f .... two basic: catetO'ies 0I1C*! (10 ....... I<r(I nan­
linear:! r.<llne V~'>c caru.ot SUJlI)I1 as tI'IUCh c~.enl a1 

• mid-range !oelllnll" II """ near tilt! ext,eme ""Inout. 
c_heahng. I", FiilUre 3, lhe sags;"I d;oo.hed 10 .... p4au 
lhe ,.,.,.".", on In. cur,,,,,\ UI*'.1y at mid-1"If'IlI! (W,!n 
an O1JtllUl 01 50'4 PI I' ..... VOItooge. tiler, Os Int B< .... t~t In­

I ....... P>eIoting III' .",pe'fI 01 output """'''') 
Thl str~ighl blad< line .1><>Y4 lhe eu""", I~I • "",II· 

tleh •• 1!d ecn5tilm-.mpedance Io;}d will draw Ih,ouglllh" 
Varoac IS tile 1IOII~!.'I1s dec.N$I'd lrom """"rrn.n, Note 
IMI, ....... thPI4lh "",.'f"l"lUm CU,,"'1 Is drawn at fT\U'mum 
.... 'tai'. IhI' I, .. SUI'l ~ ~I" .. the ,educed ClIJIiC.1y 
level'" "lid riJf\p T1p;c.a1 ofttu, ~inI:I 01 load is • heal,ng 
element 

Untorru .... relr. all lo.ds don't bf:h;t'e 50 ...... 11, Incar>­
Ot!ICerot 'iil'!S ,n PII,t,cul.l. n..y,...,.;I to a do!<,'_g _a. tI'IUCh at ot><Mn by thecUfYed lOIidl,ne_ The cu'­
renllhry d'".. drops.-ery "W" e-.as u... VOIl ... ~ Cui 
1050% 01 fT\U,m"", II a load Or this type .. perm,tt., 10 
d,~", mU,mu"l eu""" a1 mlu,mum ...,I!.>lIe, ,t w;1I 00.1· 
ou.'y",,:m the Va.~ capac;.r1 dl mld-'~nl/.~. causing 
_''-I,ng and ,«Iuotd 1,11f. A Va",," w,tIl "'rae< cu,· 
,,,,,I c.lPk,ty tnu!ol bit c:hOSfIn so tile load ,.,,11 flOC ... Cft(I 

t; '",,00 a.flrnl i>IICIr ........ emIIItI -.i '1!in bCunCIS '"' ,.,.". ,-
$Q, lor m,ln1Ioads, lho! m~ . "nurn current 'Ih"a pe<. 

m,", 1I,1e;>T¥' PI!,l<lfll\lnce ""rI\ouT 'i~, ...ni'e lor othe< 
"....,.... 1oIUs. tilt! ,..,'!d cu" .... , lIDIti1ur,on II. nec6· 

+-i-I-t i , 
QmVI ..... _ .. oua.',,_ 
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sary a_d .n!lt ~me"t,"8, Tg tim,t tile spe!;,lic3tiQfl 
tg but one numbe!' woold mean Miler u,"'IfICHSafy au· 
loon 0< undeSlrabJe ro.k, nettMr would permIt fUll ut iltLJ. 
tiOfo '" the Vari.c copablltly, 

As Ig the tllrtil on tt.lrrenl ""- lhe go,,,,,,,U_ /;CtnfII!C­
Iiorl is \Md. tM dM/'ted t~ ap,n 10iIgS _1 o...o.'Y OtJt 
beygnd!he llJO"4.oI·t,ne-oOItage PCIi'" down Ig!lle rated­
current .aIUlt. Thus, al 117~ gf line, tile mQSI currenl 
that should be drawn II the rllted .atue. 

[/IKI of dwlr crcle Wh8fl the IGild Is continlJOUSly 
cyl;ted on IIfld gt!.!he ra""11 sho<.Ild be de~'ned lIS tal­
lows. Tlw cl\.lty<y<:1t: II dtl,ntd. the ,etio 01 ~oIf·pl .. 
on~ time 10 "on'" I "n~. tho! rated current can be mUlliploed 
II)' tI>tI SQua<e nIOI of trI<S ,a!00 10 obtain tI>tI "l<:N<3bl~ 
upt"led cu"..,t The 10_'''1 examples w,lI IlIustrat~ 
tM calculatiQfl '" penru",~I. ~ lor Ihe Type WS 
model, _ rated current is6amperes. 

flf¥nl)/t I, ''''''1oIId11 on 10< 15 seconcn OIJIot~ 4 
mo'nufeS (240 !If' ond1,1. 

";duty cyl;1e - ,f ~~ "' .. 
dul, ·,~Ie",pr.led c",,,ent 6" x .. '" 24" 

From Fipe I in the "GefI4!~1 Spec'l'callom." a 15-
second owerIo6d uprltH the 1;Uf,1!f\t b~ 50()'1<, !Ie) thai 

short·lum""'-alfltfll 6A IS 30A 

Since lhe IQwer 'at'~a I.kes prec:edeolU. the 24·A 
Iimltat'Of'IlmJ)OSed Dy tile duly .allO is lhe m,~imum cu' · 
' em perm isoibla. Nl;lle. QfI Ina owrload CUfV1I '" Fi&u~ I. 
the lower Ct.l ..... must be t.IMd lor 1I>Odf:1s .. ,Ih IMIHn ,-
f~ 2: Trw IoMIIi on /Of 6 seconcn 0Iit 01 e.ch 

mo'nvte (60 ~.) OW(. dUl~ 01 _NIl hour, 

,fciulyc)'C'Ie' ,I ~ 3.16 

1hott·t ... m_~ 101' 3D monutes"" 133% 

I' ..... dul1-<:yc:1e .-.d JO.m,nIM $hO'He<m lI'et1oad 
COR$OClenoI,ons, 
uput.,j cu''flI1 -= 'A ~ 3.16 x Lll '" 24.6" 

sho.Ho.mo ••• loa<!cun.nt '" X 7.25 42.7" 

Sine. Itle (>ftr ra"nll td<es pr~. lho 24.I).A 
1"",t.1t_ imPOSed II)' U~ dutyqocle and )O.mOl'lUte shlrI· 
Il!fm _I .., 05 till! rna. ' .... - current IIIImiwble 

Ttu_pfti .. load calculations II tho \h'"phHe-IOiId 
urnt ~ rna,~ed ~th faled 1",*",lIap and Curren' 01' twd· 
power IkV"J. you Co>n _tly ""leet a V~,"", t,om I~e 10'''' 
SO,n& t.1b1a. 

II. how~l<i!r. the 'aMp 0'0 known only tot the lndi,kJ. 
..... '''_ "_IS 01 the "-d. you mII$t "" ...... I,gutinl 
to .rr ... a! tn. ""'UIt'S ,....;led \0 use lhe seleCloon !ables, 

eon"deI. 101 e>:ample. ,hr. 1'Ie!IMt elements. NCh 
rated.t 1.4 ~V" and 240 Y. whid! are conoecled m a 
delt. CI)Il!iIlUlfl'on U In Fi$ur .... To del, .... lull pOWlli". 
tlley m"'l be connect"". 1I,,""&h a Vanac 10 ~.go,ide con­
trol. loa 240-V """ Thecun...t each V.,~ mus, wpply. 
I .... is ..Jl time 1<Iraer t/>iIn tho I;UfrW In tIIICh element 
01 a dell.l "*' 

1 = k l ".IXl.!VAI _',., 
... v~ 240 '1 - • . , 

In the table 01 J.~ 240-V model •• the f,rsl Iype 
1o~11Id woth adfltwtt. "m.,,,mum currenl" flI ting is tho 
W2OHG2. It lin twg O' 8WbaCks. lIowever, It UMOI 
wpply overvoItaae output 1~"'ce !hel _, I;""ling tho 
OIitpUl 10 !he "ated current" ""'uel. _ ,I Is no! lho 
most eco"o""al HIeCI;on. Tho waG3 Va,iac is ~ 
Ildetably I~ OlpeMoYe but cannell supply ~ 
Mile'. lor I diller..,t feHOr'l, It must De WIfed In. wye 

• ..... ,-, 
I_,.IS,. ............ \ ... 

• 
Y, ... • If'" 
1 .... • I • . __ ..... ,. 

.r. " ... . " ... 
' __ 4.",,, 10 •• __ 

" " 

conloBUf'IIlion in which the "",,,mum VCMtagI! allowed. 
140 Y. wOlI be I~pl,ed 10 eaCh unllin the assembly. IMUlI 
pr .... ""MI ..tiled ""'rap II'I)m ~nll de-elolled lot tho "*' To set O'<1!<'VOlrage capabo"ty. fond. in lhe table. 
tnot ""xl _I INI 05 .. ,ed '" ... Open delta _ lin 
adt<tuala ......... m"'" c .. renl'" ,,",in,, n.. W30HQ2, A 
ou.:k look at IIIrpr apen.deltl auembhH conllrms 11'111 
this I. !he leasl e>:pens,Y9 choice 

Now conside, th'" healer elements. eacn f'IIled 81 1.0 
kYA ami 120 Y. whIch .~ conoecled I" a wye as in "Iule 
4b, Todeltl<i!' lull~. each olemenl must hate 120 V 
IIP1lhed. Sioce thlll,,,. wolt.1!!e aaou I wye II,JJ 1,,,­
thlll OC:,au eKII .,m. !he .- Ii .. 'iOllaRe iI 208 V 
EaCh.,m .. tl d.~w 1000 VAI120 V or 8.3 " lrom each 
V"i.c. From lhe lIoIlf!(:il'C<ltoom 101 Ih'ee-ohise utlits. 
Hlect tile W5LG3 as havIng adell""'" "max,mum cu,· 
rent" ,atlnS HOWe'tCll. Ihe W5LG3 Colnnol wppl, OO/~, 
woll'He. 11 you W..,I !he """"""'tale INlu, ... )'OU need • 
W8G3. I>II5ed on lIS .ated OJ"tJ'I! 

N<IIe thaI 11M: .:or>1'lIurl1i(ln. CIp!tl4e11a or W)'f!. oI1he 1oIId."" tl'oP v.,.oI(; do not hal<i! 10 """teh. 
Voll,",~ doubli", I~ normel use .• Ve .. ac $\OPP"" an 

oot~UI of I,om 0 10 line YOllaae (or "'Rhlly h'Rf'\e,..on.n 
\he oveMlllAg .. CQflne<;loon '" used) On ttle 240-'1 (H) 
moOe/$, • prQ¥ision lin been made 10 .wl~ 120 V lind 
JOlt' 0-1o-28Q.V OUlpUI T!>os st""'"'-'" of 2.33 illCCOn'>­
plis/'oed by Ihe MII'IlCal,,'tI '" 11>01 .... _ of IN I .. to 
.. Ihor term.nal 6 ot 7 on 111e inPUtollhe V~,iac 

Becau:le 01 the Slep-up aclion. the CII.renl in the "pri· 
...... y'. '" the 'Ulot"nslorme, '5 all!l«l""",'ely twiCe t l'oO 
outpUl (brush) Ct.lrrlml f'IIther Ihln "'Iual to tile bruSh cur· 
,..,1 as il is in I'" nor ..... , COIIMCIOon Therelor. tI>tI per. 
m_blflloId c,""..,t 05 one hili the.1MIdatd .al,,,, lor 
tho ... ,1 Fot _PII. lhe 'Iled Cut ... t lot a W10H iI 
4 A 101', 24()..V ,n"", ."" O-to-280-V output. 8\11 tot a 
I2Q.V Inl'Ula"" ().lo-240-V outpUt. '''' '.aleel cur .... t tor 
tha same un'lls only 2 A. 
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W50-P1 Parallelling Choke 
M~n1 01 v,_ Va...... Jlr;ot,a "0' ~ I .. ted "" , .... 

!lfecedi~1I ppps are ind,Uled t< 'eQUite ~ Of more 
T y~ wso.p I Cl>oI<u Til" un'! iI I,lWCl wlllm twa or more 
,"",-"tr,,,,,'ar,,.... "",,,,.1, J'e to be c"""",,te<l1r1 oaral 
II ~!S tlte I~ of POI.,I",lIy ~nl CU're>IS "<)tTl 
~ "",' to tl1fl otM'r . Inst.uct."... lor prtlpef Intf1Can· 
.... <1,"11 "'0 1n<;ludtld ""III !'1Ie1! unit 

Replacement Brushes 
Occas""'.111,as"~lllol<KC "lQfe.~ ,'0'0 ...... 

.or currenl, It ~1 be n.c~\lIry to repl.'ce lite aIllOI.~n5-
lor"'~", u,bOt'> b' ...... 0' brushes Tiley m.y be orde'ed 
I,,,,,, 11>10 la' Ie beI_ 

• 
.... , .. ....:,;- '" W>_ w,., 
.. ~._ ,.,. .. , W·, ....... .,.1_'" "-' 

Minivolr 

• 

adjustable autotransformer 
• poc~el oil..:! 

• _ion! 
• 1d .. ,lo.Io ...... oltag. con'rol 

To _)'011 _Iht _ SpKe, lor Iow-vott.p .pplo­
,,., . we brinl rou II1fI M,n,>'01t' .cIjUSl4b14l autot._ 
h",.".., w,~ the la'lIf' m.mbers 01 the lJarlat4t family. 
It ~'(I'II_ Smooth_ wj<le-.""II" conl.at ·Irom le'O 10 
h'lI """" V(>iUI80 ll._.w. " proYides the dfoOenc1 
~ ""not''''' '~I:a',,,,, 00 .. 'ICIU'te 'ml*f>rnc:e) of • 
..... 1I,<l<l!lJRflI!<I t,,,,,.S'''''''''' lar __ or to 'lwl obuun-
dboe .... ,tn a ft.eoSlal of s;m'i~r size, 

... - .... ,1$ m. $1''Il110 PM* hole The Ogm tonil,UCIi"" 
i$ ~ .na 'unci...... TI'I.ee _ ... oIfBad, 
o;hOase rroe _ ,,,.red 10 \'<lU' Inpul "JOIlage. 

Nota, This proo...cl _. manuf"::lu,ed •• clul,""iy In 
Eu.ooe A complet .. 1m. of V~ adJU$llIble aur.,. 
t,.nslormers ,no! ~S!fld in tit;" atlalOiI OS "so manu-
1..::,,,_ I ...... 

0-" .. "" .... -, ........... - . .,....,... .0-1>. ,, __ 

";-,,to,_ u ....... _ 
,­--, ...... 

]]: VARIAC ' ADJUSTABLE AUTOTRANSFORMERS 

VOT t ........ .,.. ...... WI 
.... ·,,_ ... w, ... ...... __ ..... "",,.,.. ... ",. ..... _ ..... ,... . ""_1) __ """')0 • 
• .,.. " ...... _ ... WlOH 
.. .... . ..... _ ... _ 0-... ". __ ..... --. 

SPl:ClflCATION$ 

~- _. 
""I~··-'O"-t '"- " .. ,0-" Otot.v 'm''-' ,0-,. o,..,u ,. jU , ... ~ .o..... o. OI~ 

F _ _ !50-60 H> 

-­__ HII -­._HIl 
noo-Hn ._" ,--

MKIt.onlc.ol, OtIon tonW,",""". panel mounr",. OOMEN­
$IONS 'MBxC)' 18bt62.t06 in 146;.41<27 mm), 
WU,";HT 066111103 I<cI no1 

• 

, 





GR Signal Generators 
• amp!liu6e moclilialion . Inlema' and .. ",nal 

• 10. IMide,,'.' modulation 

• high oul"", 

• precillan "",'puUUenualo. 

GR1003 

• 6HHztoSO MHz, ",O.25%accuraey 
• I·ppm I)'pkal stab,ht1 
• autO-Hlnin, to preset freQuencies • 
• SWOOIlOPelation " 

• man ... 1 aod ele<::l,ical ll.1 control 
internal crystal calibrn!or • 

OIJlput!IIV1! lttd 10 '" I dB 

GR1026 

9.5 10 ~ MH.1, 0:.0.5% 8CCU"'t:y 
5O-pp<I'11ypk;.lli stabililV 
wi~nd and pulSe modulation 
manual and elecl'ial 6 1 control 
Internal c')'SUl callbfalOt ' 
DulPulleveled to ",0.5 de 

GR lOO1-A 

5 kHz 1050 MHz • .:t:1" 8CCurac~ 
0.2% $labi' " y 

• economleal 

.,_ ....... " .......... -. 
1 SIGNAL SOURCES 
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GR Frequency Synthesizers 

!of ",ode fr-.ncy ....... I\ItIh resoIutlCll'l, pteciu 'requency COI'ltrol, IICCU.acy. 
S\IIbility, low noiIe. programrnabolity • .-.I __ capabol,Iy 

rOl' comoIeIe stIII!ICitQlioos '" PIIaeS 219 tlu'0\.IIh 227_ 

11'1 n" , .. , 
n .. 

n" n .. 

f ... ..... 

• • • • • • • • • 

10 Ii.Hz 10 160 MHz 
10 kf{z to 160 "'Hz 

. . . . . " . . . . 
• 

• 
• • •• • 

"" 
'''' 

Synlh.sizer Modules for 116', 1162, 1163, and 1164 Synlhesll.ers 

.,.C .. ""'·l. 

row __ n.! IflO.lI~-18 ...." w'U _ate I" IrI'I ,La­
lion 01 atrf """'.0,'. UP to t"- Xl MI-I<I»I.'ion I,,,,,, • lo.­
t .... command 1r\pJ!. Tho 11&3 Ro.", __ 111'1>0 Xl-M,Hz 
patjtocn 01 on I 163 .~tI .. ",w. contrelled ' rom. 12·11"" In"",. Tho 11601-1101-2 ,~" 'hi man .... step.decadfl 
module in 1110 Xl MIU. pOSition of on 11 &4 series .ynt_lef. 
T,," ! 164-1101-3 ,,!>Ou! ... In , .... XIO-Imz pOOitkln "' the 
1164 mo<leI J)'Nho",ers .",h • '·10"" c.......- ;"PIII lor 
lull ptcgrammab'''I1 10 70 MHz. I'Mt ~ m. Ib (0.7 >cJ-
_ . .... ....... _ ltD! 0..0 SO I"", .... , 01 ..... of ~. 
12<Ondu<tOO'. sh .. !Oed .- !I Iu,_ ""'" ..... syn'''' 
.. _ ""'!aiM ... an liD! ..... , lOut It "'" *"PIl'~ ",In." .. 
<I •• .....rry ~ fIOi. """',\_ 00'001 _ .. ca" be 
"'_. _ WeIPt: 21'>" !l21ca1 

,~~,. , ....... -. .. -
II,",'" 11" _,. 
II .. "''' "00._ 

SIGNAL SOURCES l~ 



General-Purpose Oscillators 

• 

~4) 
• • • 

, "' 

• 

• • 
." • 

• 
.I 

, 
• 

-- Q 

U () ~ , 

'---;-0, 

,. •• Ad 

• l 

~ . 

• • .' .• • • • 

r 
I , 

!I6 SIGNAL SOURCES 

U 

• 

• 

, 
00 

, , •. 
'''' 
1311 

,,~ 

1309 

1316 

!l ID 

, 
• 

, 
00 

Features 

] 1 disc,ete Irequencles, 1 % accurate 
1 Wofpewer,up to lOOVor 4 A 

~IHh~. 2QO VA at anypowerfllCfO< 
useful In _iesw,th de pawercl'CUI[ 
metered, protected 

low distortion _ 0.05% 
S-... <lO.JtPU!: 6Q.d8 step atlenuatot 
"ne waves and SQuares waves 

pow<l(lul _ up to 1.6 W, 125 V mete~, 5 A 
21'ha~ outputs 10< philse-5('I1Siil>'fl detector 
3-<1'11'1 decade como!, Inhnli" resolUlion 
kIw distort"'" and hum 

widest "eq.........:y c,",e,aHe, dec3de rang8S 
20-Voutput, 4&dB att~uato< 
low dis!Ottion 

"''' 
" 

" 

" 

." 

" 



.' 
• , 

',- ~ 

" 

• 

~. .J 

• 

• 

... • 

~ 
• 

, 

I!> j' 

,f" 
, 
• 

' '''' 
1211 

1215 

1363 

13U 

1361 

lUI 

, 
~ 

, 
.~ 

Feolu.et 

"ISh outwt powe!, 200 mWl02 W 
.. 1<.k! freq~ CO'<eI'Bif!ln 2 ranps 

000111)1.11 paww, 500 10lCO m W 
quiet I~ (no sM,.. tOntKts) 

outwt powe<,90 toSOOmW 
front allenuator 

..,;Iorm OUlpul ~, 500 10 400 mW 
qu;el lunin& (no slidinl cotIltCIS) 
calObrated I.ont .1I_tor 

01.111)1.11_, 100 10 4(l() mW 
quiet lunl"1 {no stKlinl ContKlsl 
e.ohbnted I ..... ' &U'nuMor 

outwt_,I20 10350mW 
eloctnc..I!; .. wnln&. eon bit IlhMe locI\ed 
tugn Intrinsic stabtlity 
' .onl .lIen .... tor 

Pase 

22' 

228 

'" 

'" 

SIONAL SOURCES ~!7 



Q;t 
~ ~ t J'J( 

-, 
J . - J. -, --./ ' -' \ J) 

, -. 
1330-A Bridge Oscillator 

• 400 H~ 10 50 MH~ 

• O.S-wlln output 0 ... ' ..-1 01 ff '111\11' 

• •• c.II .... I-'I!eld1"l 

T~ __ 13JO.I. .,., economical, ~1.purpoM )1'1, 
lory IOIJlCa 01 ..,.w, «Id tad.o Irequet>C'es. 11 f;O\'f!n 1M 
""'JO' !)Irt oIlt>e I'~ range of ''''' 1606-B RMI< 
r'eQ<.>tnCr 0"d8' .. d .tso supplies 400 """ 1000 Hl 
Iii !)QWfl QUtput ~ adtqlJilt. lor most d,'ec'.oe/lec;tOOn­
l,pe ~emenll ",.11'1 rtsO<'lll<\! cifCIIIIS. 

The Clfeu,t and IMe m«;hanirnl construction '"~ $,m,la' 
10 ,''''''' Qt,"" 1001· ... Sland&rol-S'l!n.1 c;o,r..r~!'" Tun­
,na ClPI" ,' <>r ~nd Inductors ,,,, flliIledl~ co"slrOCled 10 
auure !reauenc;y 5!abilily. Ihe oscillalor e,rcul" are 
doubl, P,.eld~ to ",,,,,mile way helctS, and /I mod""'1 
in. ClfCU" 01 unUlUaI oesiB" p!'O>ideS e><eeltenl rnoduta-­
hQll charKleflMICS over the la(ho·/requerq ranp 

Modulalocn .. ",",laDle II tWO 1100" l 'eQ....: .. and 
/lll\o01;1lcvelS. IlelKted b)r s""lctIH. 

!W'UlfICloTIOr.S 

.... _ f.eQI.IOfICJ' oMt .",h SOLI 1<*1. ~"III Ie .. Col"'" 
"~<I""_I50~Hl 
OuIlMIIl_ VQllAG~ _io. 12 v "?O'L _ d . :0,.1, fl. 
odJ ... ~, .... "......,«rOR SOo ,.:>\ ~v"...",~, 
'2.5 v _ 15 IoIH" _ ,>$ V .'_ 50 .H, to 5101H. 

PO'N£R. -....>500mw ,,"" 50·11 _ r1 _ 5011_" 
,...~ mw .. ","vj,eqo.oonC)'. >1 ~, .w _ 5 ~>I.I. ;.5CJO '~H 
II ',50kHzto5NHZ 
Oo.IIpuI ""pod ...... ..... J"~ 50 "'.10 n 'I,' 80 n ",II> "", 
INt, .,\'oIaI ....... II ... 

Oislorlion, IIUOI(),.os, RF. '" ,- ..... "","". """ 50 n. 
l51, """,,,,,,,.-td hill~ ,,_ 7 .... _f~~ 

('lVELOI'E. "6" ., 50'11. n"Oldul.I."", 410 II ~"" """",. 
,,~ 

Modulo''''n: Inte>-... Ionly, a' 400 11M 1000 Hl. O[FTH, 25 .. 
..,.. 50'!. CIIIlR'(R·fRUIUl/IICY RANG(' I~ ~H,.o 50 MH •. 

L .. ""IIO: f "lei W-'" <50 .V I m I. 2 II hom "",1,_1 

Tonnl""lo, GlIS7.- .... "'". <",..... 'Of., f Of \00<0_'''''' to 
Of'" """" .. \wH. I/1Oe a GII!H I""",",, adaptOf. " • ..", _ 
• <...-eIrlnplllCCl"'trse...ty,_ 
s..~ 874-R22lA ec.. ... Coble. 87402 Iod.o""",, TO-« 
..... ""'_ TCOI (moun'od on r1 _ ~L _ ~ 

__ (~to 12!>ar 210 to 2'50 Y. 50 to flO Ht. lO W 
_.,.nl<at CABINET. _..-. _ III ,_ tOf __ 
.............. I '"""'- ,,!IICUI. _.,_ '-"".... p_ do 
_. \ 'h7 .... OtMU<~ON$· (, .. _I ZI.75.'5.011.~ 
., 1~!90><286 ..... ,. WEIGHT 38 It> U7 .... neI, 50 It> 
(23 .... """,""" 

f_ 11""1'"' 5 Io.H.r to 50 MH •. cor>l...-.. pIuS 1000 
Hz. 400 Ht,""", thO _.1"" I~ CIoUBR.<.TI()N 
Ottoct_,nl lot .. ,." 3.1 ,~Calobra'.", II ~;'~: . 
..-.I """ .... <MI !".h ... !~ ""'_IS of 0 1" .,... "'~ 
I,om S 'H,IO 15 MH. , ACCUR.<.CY, 400_ 1000 Ht, ~~'\~_~-~~.~-~~;;:;;::=:.. ___ _ r.-.......... l50kHl, ~~':_15O kHt. '2"10 •• ".. , ..... ,0, ............ ... 

-----_'_Ol _______ ""' ... , .. ,_ 
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1340 Pulse Generator 
• O.2Hz'o20MHz 

• Ho ... lei al duration 

• 1-.... ,1M time 

• lo.'1OUI""t.t'''~l·VO_' 

• Implllw"', period, dul'lion modulallon 

Tile 1340 Put.., GeMraIOl' demons!,.!" I~I an eoo. 
nomal. a-r~I-use inslrumool neIld !lOt De mediocr •. 
Tha 1340 pro-Ides,'" low t<»t. .. lOa rani" of repehlron 
frequency aoo du.al1011, high outpul, and many pef/orm. 
anGI and conve<1"ence leal"fll'S oeYer before I"alt.blf! in 
• lin,le DU'se _~!or. 

A 'Ul, ~ihl decl>dH of petioQd and cklllhon ...... ke IhfI 
1340 tile wdesHange puJ5e getlefllW In '" pt;ce class. 
A IlINl "'mp Indates sell.ngs thot e.ceed the prlt'fOUS 
duly-..tiO l,m,lS. E"'~I signals ean be used 10 eonlfol 
prl, 10 pt. the outpul. lind 10 modulate the 1"'4'lilude. 
perm, dllf~I'OfI oIltIt! OUIpUt pUlses 

Bocll poll"'" and "'!Ptive grQUlld-based puItn 01 uP 
10 10 _ ... produced S;""~11 T'he<. _pl.. 
tudes and oIfseIs can be 1~1 11 Mt ",III eon!,,,,, 
ousty IdJus~ Irgnl-panel controls CorIlrQl Is .!so 
ptQ\l_ 01 OI.JlpuI impedance, s'ne" po,iIsilli. Input 
threshold lor • • 'lImIt prl sources, .nd 100' • ..,e'iI"nll 
SQuate Wilves, 

Tile Iyr'l(: Il\llIlUI 01 the 1340 is • IQUll f, WlI .... Thi, 
realu" no! only P'Mmol5 pre"'aeerins of an Ol(;il ioseope 
but ensUfes more pos,t, .... 1rilUleting S;nctI InpUl c"cui!!. 
_'lIle best Wltl! a .,gnaltha, keepor; 'eno!\IIblto dU'1II1on 
IIOd conJi"", de Ieo;eI al all '_lilian 'al •. 

Inl",.led.Clr<:uij Teslinc Many f~t u'es of the CR 
1340 """" been oncorporated 10 aid kn the lesli .... of in!. 
.,./lled c"cu,t •. II' 2().MHz ope'atian. adJ14!11ble oli~. 
5llua,e·*_ out""t. Ind abol~110 ~ltIe II the 1!.ndafd 
S.""IICI'c Ieve-t ... ,II! a SO-n SOUtr;e 1""'(Iedan<.e.fI .. 1I of SOlIe'" va,.,. ,n IC lesli"" The abi"lyto __ 01' l"-rlV 
proer_ lhe pUlse 8mphto..de. dural ion. lind Pllfood ....... es 
!he 1340 US<!-Iul If. au«:matoC lind """i«ll ..... t..: .-.-. 
"'_IS _ .. " .... -,,, '''' ... -"._---,. 
Sl'tClrlC~TIONS 

""1M _ , .... 1'): INtElINIoLLY G[N[RIoTEO SO no 10 5. 
120 MHt to 0.2 Hz) in 8 ~ '~. Sinilo.pul .. pu~ 
l!IJ!!on on ""nel EXTEli:N~LLY CONr~OI.LEO. I HI ta 20 
"'HI. '''Me'''' on 0fIJ' " ..... ,""" 01 >3 V pI<.pI< In"", ,~.,. 
I/I<><e ~O> 100 klI. OutPUt ou ... is _to<l by _, ..... 
ao; .... ,,, .. ,,,,,0«. Po,,,,,, ~""'':IS'' "'PU1 "' .... _, con 
,,01" ~" ....... _. ~CCUR..ct" lot 25·C. ~~ .. " .... 1 10'< 
I .. IO~.1O 10 .............. 1!>11.t .. I .s ,_, 2O'to r .. 1000ns 
- I "."'''''' JllTUIltno>r po:.po:) 0.2"11. at 500 .... 5 ..... 
-SO., n~ ..... sons. 
0..."", Nor. OUIlIoT~ :!!>". 1<1 2.5 •• ", o.c-. ' ........ 
... __ ....... ot.CCURACv 1111 25·C. .1 _,,., I~ , .. 
I .. 1<1 I .... ' ....... , 15'\ , ... IO-ms ...... ' 2O'to lot lOOns 
lao-...... _ 10$ '....... RISE "'''0 FIoI.I. TIM($, 5". , 2 no 
III 5 V. 5O-Q _ • ..., so..J.....,., ""'1M>C.. AAlPUTUO£ 
Pooo" .. __ , ..... """"_ "....... ..... _ ........ 
-.., will wido ..... m amp., ..... _ 011 ... 1 ~""'. 
~ cut .... , ~'· ......... I~ ~JUSI<lI>Io I<> ItlIuot 0.2'" (;" 
"""'" SO n _, 10 V ifOtTl n lifo ""'"" _one_ Of 5 V r""" 
SOU ...... c.l. JITlER(ma>lpo:·pIc).03"atO.4 .... OlSfOR 
TIOf.! Pt • ..noot. """'_, ';"&"'1, .1<:. <0 S V (5.-. 01 .... ' 
DUtllUll ' 

5000",. _'.ncr. SO U ... I<igll "POIO' 1 klIl sIt""';ns cu. 
""', -.tee. 

0II.t: Ccni_"f ed,~", .. "'. CU're<>r I,om - 20 to .,,-
o..ty ~!e: ow~ "';0, '" _, 7~ ... bo obta<.-.od on all 
, ... .- • '""'"'PI de< ........ _ .. ~ ., 5Q.ns potCod ~ 
SO ",.5OO-m ~ 
~ -= W"'~UOR'" $qui, ... _. ~"" 
I,~·~!oc ... 1>" ... ·'0.1 ..... , '" out ..... pJIM by _ J5~" 
"'" " .. I"or," on ~ bJ ......, lor __ lad "..,' ... " .... 
AAlPLllUOE 2 5-V pi< po: -' ... _ -..- beI>ond 5CXl-1I 
IOU<te~. 

~Odulriloft: I'ttoc:(! _ ""' .......... _'f .".,,,_ by­
.... "1 ... 1\81 vol,- between 0.5"" 5.0 V ~,tudo '" 
I~ _".".!»I .. wI"", .. -....,. QIn""'table by M •• t .... ".r 
"oItl8.".t C 'n . 5 0 V, t"" ..... ', ... ,,"I .. by- 0 I<> 5 0 V 
Pe,oco """ du •• ".., a,. modu,",'oble """, , .... dec_ ''''eo 
.. , by ''''gfI .w,tcnn. ""'QI,tude eM bo modul.ted ""'" Its 
lull ,_ ,1."'01"""" modul.",on U'l bo uwel t... nanc<>­
""rent "'~,. '" ""I!>Or e>uIa 
Go., .. , s..'I," -.. '"."""'" .. ""',,,,'''''' ... ,.~". ",",ic><I 
_~"" ....... _ ............. a>I ....... 1 ...... 01 ""'DUt 
IIU'" "".~ at 600 II 10..- ,~","". ""'PU'; 
'~IO ·.V., .................... ,""'. I~s ..... Il4O' •. 

A ..... """ ClUj,,· cou .... CUi' ....... '!l, .......... , __ '---.1(;. 
""-r:: 100 '" 125 ... 200 1<1 2SO ~. SO 10 ~ Itt. JO W 
MocII....cat ~_ btncII -. OlME"SlONS I ... 
' . ..", Benet<" 5><563.IJ ;.,. 121601 '10330 ....... , '""~. 19< 
525><1125 .. '483.1lJ.Zl!ifM\) W(1G1-fT 95"14,JI<&) 
"", 13'" t6 ~a1"'''''''--- :;:,.,":, 

u __ 

I ...... ' .. " 

SIGNAL SOURCES 



"-~,J/~> ...... ___ •. ,., _ .. o~, 

1217-C Unit Pulse Generator 
• Il).n. Ii .. n", , ..... 
• de 10 1.4·MHz '~Ijllon 1 • .,q ... fIf:Y 

• 40."'" 0111"", pool .... poslU ... Itd ~II .. 

• dur,tlon ... ,,,"t.II" 100 n.lo 1.1. 

Th s,mvle te,,,, ., ""I .. genetllor tw "*"I "'C)l~ 
uli""" on the iIIbo<~I"'Y and "" tile Ie$! bw\dl. lIS ...... 
''''''Bn 01 puI!Ie-<III'"I,,,,, end repet it ion relO.nd '15 exc;el 
re", OOJIp...1 chiI'/lCle,,!>IiCS 1,\ 1\ lOt many .~laHons 
, .. '" nl '.om h;iItI·,~ eofI1PIII"1Iil cirelli l s 1~.0tCh rl' 
(\,), 10 i""",,~soea l and physoo1ogical ~Is.e simu1ahon. II 
~ ,Iso an e:ccelltnl, low-COSl l""l.umem lor tile Siuden! 
Iaboralc,), 

In .<IIl, • .". 10!1Ie ma,n .. "tDllts (bOIh + end pUl~) 
ll1ere ,r, • ,~nc Inl>Ut and true<! awjliary OIJlpUIS (+. -. 
111,<1 cJIIaY"d .yn~1 "separate mpul ~n be UiItd lor 
e>IO"",lly '''IIIIe<ed pu",,", ,period",- p,,,"oo;hO::. or .,.... 
SMI "po 'buU, i. Utll'<'oIh!d in the II«eSSOt"f $i"llie-
'" ,T. lor 'ual COdral. 

5I'(C'fIC~1ION' 

Pu .... ROfIeI.lio<I f .... ....,qo. Inte" .. ,,,, 60 .... '.10<1: 2 ~ H, 10 
\.2 MH ..... to, ... "br~~ 1>0;"1. on. I ) _ ,.1""" 10 H, 
10 300 kH< ...... 1.2 MHl. ~I ""5",," Coni,,,,,,,,,. C<>'<"'_ ... !/l 

I"IH'. £I,..,..,t, eo..lf1>IIt<I: ~.e, <I<; 10 2,. !,I," *.,~ 
I V~"" ....... 10 ~ V .1 I MIil_ ", ...... ): .nfOll ~. 
.. O. ~ V, , awe. lOIl1<!l -""" br!ll) Ii' 0..",,,, ph<! 
• ,wtod U7 ....,. •••. ,0 '" input Itansil_ 

0utpuI._ ""'_, 100 ... '" I S;n 7 dec.-.--.-5 
fA fUll'" 01 ,,,II .... CO" rl~ .... ......- Is .. ~ 
Output VoII..., POI '''' ..., nopt ... 4G-n;A "" ... , JII>!'. 
• ., ",.,." _ , •• ,,,- oIy. Oc<oupIOd: II< ""'-.... , ....... .. 
",'" , •. ,,,,, ... tr..-l 40 V PNI<;,,'" 10I0."~"" _, 
PO' "_~ 10< DoI~ "'II""""" PO''''''. P"'- 0..,,,,,, .-n'",1 
.. """,, ItO _ ........ '1',1 ... ......., .. 
r .. f»IlI .... ': .1 ""'" .... 1 .... 1 inl' 50- or 100·" rulll, ... Igad, 
1,.,,,,IJOn$ <Ir. typic.oll, '-10 "" no """"lion .. lOY"' >I~ n. 

J20 SIGNAL SOURCES 

0..._ 1y<I000lir <10'lI0 ,_" <_ I~'l. Ou1OUI "",1101 
lit' " ,,':1 ... .,_ 01 ove<"_ oj $I,IVI' "se ,"'" peowIIy. InlO 
I\ich-'.' ·.",e 19adt. _" tr .. ~,I,O"' .... (60 '" 2 ""pi' 
_~ '~).w'lIIno,. ,_ 
Ittmp-c>ll: l .... _ I~ 

s,nu.-.....~: ...... " ... _ ...... , .. I·V Pol'" fA 
'!iIl .. ""'...,... II".,.., '~nn<_ ._,0<1, ntpl ~ 
PI!. _( \.»'OIdsyntPol'se Th·' ..... ',""I_""";,. ....... 
<Un po ,," _ 'W'O"O" lDO 0, ........ - _0< I 1!4 

...... ""~ ... "" ..... ".n .... ,... .,.... ...... 

IJoola)'ed SJ<K ""1M: c;.",o.$l. 01. 1\e&I""·1fIIInI If .. """" 01 
."ox 5 v ..... 100<>1 ~ on c'""',.,.." .. ,'~ I/IIII.tbI edII 

01 " , .... IW, ~: ... """.aI set, I' ..... __ pre-
pu,- L w:I _,.e<I","" 1>'>'''. TNt. MPI'" 11_,1,,,,, II "". 
" ·.,I .... ,_oy._'; .. I'~fA-""5V_ 
I SO nl III _ \,.,. "'fOIl ornoouol • roo"''''''' IlUIx ...... -, 
s .. 1IiIIIy: P'rI ..., pUllM--<lutl' "" 1"'" ... "..,. •• , on_ 
""""7 "'- _ ~ ... , Will 1201 _ """",,1 ... 
e . I • .......,. ............... 15 ~-C..-al,,.,, prj I'tte< .., ~ 
1o,Q'''' ,;1\" ... NCft 0_01'_ W,If> 1203 PIM'" .. pptp-, !her 
... 0 05'" _ 0_03", _""'1, Il.tle< liIUtft ...." • .." 
_"", .. ,,," ,_ p',Ir.h .It, .... ,....,...-t'" ,,,lett. etc.) 
__ 1203 or 1201 LIM -. SuPt:l'y it .tcommenoed_ 
E,' ....... 01 __ """"'_ rnRCn.. ,lit ""Ix ..... .rIor In 
~.olnel,.,.. Is ,n. _ IIe.I"!. aNI can lit Inl""""' ....... .... 
"i"l l, . .. ;,~ ((Int>oOC1.n "'.:lIod d"l<lly ''''' cabIo). In pet, 
ko<m.nc&, .he lrel 1.101<& , ... 1267 _, !u"'" ..... pI \!la, 
I ... 'O<m<"s low vo'"- OUtpu. II "~"'(lUI.'od , """"". 11 , 63 
V, 0 10 ••. In p!lrI"'~. \tle '10) ., I,,.. ,lit 1269 /'ower 
S!4'~11 
A •• ,It .... ' IZI7P2 S-INGLE·PlJI.S( TR IGGER. RICM--'"'PIor 
,*, .. j I ... bOI~ ...... _ and p,""" IURI'Y 119. 7 In _.11), 
.._ ..... ~ lJrI,t-,nwt,I<fW1\ c.obonol DlMt:t<:>IONS L",.~ •• II-
I~" 7~,5 In. IJ3ht~.11i6 ..... 1. wtICm !I ~ :to t.· • 
~ ''''',12Ibt6I<a1ohW"," . "­,.,,-<:-----, .. ,.c __ " ___ "_.,,,,,, 
'>0'-<:'111 ....... _ .. __ , ... UOty, 
.. 0 ... 1M< __ , .... Il. Vj 

' ..... "" .... ' __ tfoo ""v, ,,,, .... .. .... -.-
"'CoOI. • ..,,_, .... ..., .... lJl,· ... U _-., 
..... u ........... _._ 

..... 
"":;"" . ... , ...... . .. ,.-. , ...... "'" 
'lO-Mli 

",,­.'-00".'_ 



c. -

• 

• } -
1396-B Tone-Burst Generator 

• ,".t. """"01\1 ."'tell lot ~,Iodle wun 

• dcto2MH. 

• *'i!n.'lllenul'ecI IiO dB betw_ burst. 

• Ien!Ith oIl1utst: 10 1'" to to .. 0, eon 'in ........ 01' 
1 10 129 I*'io<b 0' ~ .... llcfted oIgnl' 

• o. bU.III_th contl.fllb" b~ .. ~ •• t. Input 

1 .... 1396-6 Tone·By,s! Generato( hl151he &liP I><'h ... fto/I 

lIeady state tw tHlrng and step·luoctiorl. CN' puiS'. IHt 
,nl (If amplifiers. mettrs, etc. It 15 ideally SWled lor lPOIl. 
QIIQns such ." the test and cat0br31l(:0'1 of SONr \fans­
ct...un Ind ampM<8ts. the mlIftU,emen' at d,oIo,hon 1...:1 
!."fllient '5PDMC 01 .".prJ""" n loud$pe.>k .. S, ,lid 
'OUh"" II!:$I"'II oIlj'lers IoI'd IC !T>etet'l. Stifl _ uses 
.. tl found in t hll me.osur_' 01 room acausta ..-.d 
...,IQ:T.d"C·ga'IKOI'U<)I CItCU~'. in the s"othesis 01 time 
I,e's on 51andar<!-ti_ '''''10 transm,ssiools, IItId In ~ 
ClIOKOuStic inSlru..-tat .,." 

for. full discu ... ion of thlllTlllny u .... for t __ burst 
tC'SlInl see the May 196<1 Gf,", •• 1 Rodio £>I"',i .... I\I • • or 
wri te 10. publlGllt>On!l "130 8M IN I ]0. 

o. ... ;plOon The 1396 <lets as I sw.tch that alternately 
InWtllllts /IItId I)olSSoeS an inPut I'I!\,II. I ~l.I!I chopp;", ,"10 
Dursl •• $ifWI WA ..... or conl,nu;)Ia lone. ;lpplied 10 ~ 
inpul Tile ItIst.urnent 1"'- the burst durat.oll and !It-
1 ... ,1 bcl-. burst!. ed(.lIy by CIIU'1!<ng the number 01 
cytla ... petia:1o. 01 !he 1<1",,1 II'gn.oL p..,,,, conlrols 
pet.,,,! ,1IeH 1m .... ' 0 be se'I!O' wide range of yltlues 
The eq,cll'ffWlltI whIch \he burs! statU end stops can be 
cont,olled. IhuS the burS! is ~oherent w.th Ine in­
put S._I, 

Allerna!ely. t,minl can be based Clr1. IepIrale "Iflal, 
Ihe outpUt can be turned Clr1 continUOUSly lor alignment 
Of c",bt~t,on. Or S'~BI. !lu'sts C8f1 be ""nerated w,th • 
''',''11lMl/t1 pusnbuUQn, The 1396-B can ItIW Qpi!<,te 
.... th nam.inusoia..l .. Itpet,od~ InpUt1. 

" ... "". -
SI'ltlntATIOHS 

$ltnolln""" 'sieNlto Do ... t<:1>t<Il AIoIPUTUOC 1 hi '-'10 Y 
pi<'pM 11 y,..,. .... 1" O-Y <I<. ____ n tor "'Ope< ...,...1,on, 
fREQUE'<C't' RANGE Dc u> 2 MH, INPUT 1r.t1'tDANCL !II) 
1oJI. appt<> • • 

Tlml.,. In""" (~roeI t ... I control. ~,ldll;m'''III, S¥r'Ie_1 
1. ""'" .. Sij Inpu! e. "PI' I"PUT IMP£DANC£. 20 "", -5jpo1 O\IIpuI: OUTl'Vl' ON RopIbof SipIaII"llUt 11_ 
......... ""'1"11 ...... ,: lie """"""', _ 3 dB AI. >1 "'Hz Ou,put 
.vl nt' m,,, al >n ..... I*. ~ 10.>15 "'" at 2 loll'll 
o..' • .ut ........ ,,..,pOdonco IYI>icIIIy lS o. ~ _ 
0.2 MI'Il Tota, d_t."" con'''bul .... <03\1. ... 1 ~1'Il 
..-.:I 10 ~11z. OUTPUT Off· In""tlD-<>l.llpU\ """,I •• ifOMl­
t"''''''''I. <10 mY 1"--60 dB ... tu'l "",,p,rtl, de: to 1 MH •. In­
Clt.,i" ....... 1 MM. SPURIOUS OUTPUTS· Dc ",",PO­
".,,1 8I'Id chanjfe "' de o""'_t d ... to ""oil .",Id,'nl 
1,*",'1.11 tan be "",ltd "',Ih """I-paMI I:(IIIlrol Qu'p,rl 
• ... '1<',"1 1."""""" ... '~p;caIry 0 2 'I (II< "" ..-.:t 02-, '" 
dural;"" (120 pf 1OodJ. 
OtI-OII Thnlnw: r, ....... ,s ---"'1 .. iII!. .., coo,_ 
b)o. e·''', 1"0 ,P.ot t ... $.cnII1nIIUI ~1Ot .... _­
"'" I'~ 1JlPI«I 10 _ Ut T ....... < ... "",101. "'" "" ""_, .. 
... {"".Al ..... CI butl.!: .., 11>1 011 .. 1....at {bet_ bl,nlll 

, t. lleU.,,.,,ned tIJ <),<11 ....... " ... , M" ........ d._1 .-
1tI'...t conl""- CYQ.[ COUNT 1otOI)[_ On .., ott ",1 ..... 1S 
tan bI Nt .ocII1*odeI.tl1. 10 t. 01 I. 2. 4, 8, 16.32.64, or 
128 <)1<: .... II ._. porO>dsl dural .... or '" III 2. 3. 5, 9. 11. 33. 
M. or 129 creln ".,~ I I sw,lch OPIfoted TIM[O MODE 
T~ 011'" olf lim .. c., t. ""t Indeponclently Irom 10. ,I to 
10 s, n-.y end alltle lint _ ~ po.nt of I .... <""Iroj­
lItIl • P mOl occurs alter tt. ton .. ,n_ Oft! on Il>Ol o:<>tI-
1r""- One ~Iet"oot un be l.mod ...., I .... 01 ..... (GUfllell. ,I 
"' .. red. SWlT~1'fG PHASl , ... oi!!'e- of ,ho abaft:_. 
t ... _ ..... ",., "I _>ySoooc .... at.phase 01 ,'" _*oIIinI 
.... tl\at ;s ..,~""_ b)o I .... 1<'_ .... "'""1...... r ... S. COIlrOl .-. t,,1fR"""'I "" .. In. Iho poi" .. or ...... 
I,,. ~ all"" ;'0"'''' ,"'II ....... ....., IIle r ....... U'~ ..... -
Irol >ri. 'no _'.t "~<.h U'-'''I oca.n DIRECT DrTE~ 
'1M- CONTROl , A I().~ pUl .. oppt..., to '_-pw>eI corv-..c­
.,.,.. " n d''''''''1 "" ,.,.' ... ",h.", 
iyr.<h.onlzJn. PuIM, ~ <Ie -<oupled ..... output .<t.f""h--< be­
........., awe>- - 8 Y (ouIM ""I _ - 8 V loll) SOU~Ct ~( 

SIS lANCE .. 0 .6 ilJl lor "'" ou'put ....., _ 2 IoJI 'or ...... 
_" 100 to 125 or 200 to 250 'I, 50 to olOO HI, 16 W 
1,1..;1\0_ Con~,b!~ DIOft(:h ut>t ... t OIMEIIStONS (,. • 
"-"'1 &no~. 8.505.63.010. ''', 121601.3>2501 mn'I): •• d, 19:< 
563:<10 In. 1483. 143.<2S4 rnrnl. WEIGHT, _. 110 {J 7 
IIaI ..... 12 to 15.511&' "',_. rICk. 11 to IS "-SI not. 15 10 
11 ql "",pPrc. 

,_ .. _ ..... _­...... .. _, 
-~ .. -

o •• 

SIGNAL SOURCES 



-

1450 Attenuator Decade 
• 0 III 110datll .teplol 0.1 o . 1 dB 

• IOO-ohm Input .... d oulpullmpeda_ 

• ace .. ,.." , ",0.02 de ",0..25'110 

• ..... bI4o 10 1 MH. 

Use tile 1450 Deeade AttenUllt...- to p<""K!e ilCCurltte 
fileps of attenvalion lor ~.lfffll'I rnu.~remem •• I.an,.. 
m •• ~-f!I!il:.~ IIKII. and pin or loll lTIQ!.urements 
on "_stOts, hlleA. "",,,,,Ite<S . ..-d .;mila. eQIIiPl'flt'<'I 
II CIII also MtA'e IS. POWer-level Q:ltllfol In Cifcu,ts not 
eQuipped ... 111_ ~ c:cotrOiS 

EJch deQdI aIfI.ots 01 10..- ;ro:I .. 1CIuoll, $llieided. 
_ ti to"OfICled T·-'i. The (W,'cho\$ 1'1,)", e~ """ 
100-", 0 10 [0 IrocIUS;v" SO IN! aec.des OV<!.laop There 
..... no stOpS on 1M 0.1· and l-dB·per step dflades, (h", 

'acilllat'~8 qu;c~ retu,n ir<;>m lull Ie lefO attenuaMn 

5KClffC,l,TIOfIS 

........... _ ... ..., 110 01 III dB .. "0$>1 .. I Of 0.1 <III. 
, .... , •. 1 ... " 
l .. mlno' ......... ~ ... ., 600 U -... ... '" .. ,_ II ,oct""'_ ..... .,,'*' plot_ I""", tllo mlSmalO> IOU ,"" ot .... , ..... 6OCI-ll 
'""u,a. 
,,""'«y. r..~ lnO'v,g~ ,nO>!", 10 "",yOlO<! "'I";~ '0.25':<. 
01 ,I. to"lItl val"" , ... _ "~y .. ,Of on .n ....... '_" 
_ llYn -'-0.02 "8 ·025 ..... n,"'~I"" d8 "It"., PI<rI • 
.. ,I'_~ ........ <:II 0.003 dB I'''' tA, or O.1J'7.i dEl (lot 
181. _ 111 __ .. "" __ 011 __ "' .. p,n 
, .... _ aI 600 U F", 11," __ ... _ tIo!_ 
IIftJ '-~ .... ~ ."'" __ 'r, 11,_ 
ro m;omlaon Kt .... ,.;y . , .... '" •• , ....... t-I, .... spec .. , ""'"II 
.... _ It. ""'pIc~ ' 0 U>o "_' ,,,,,,,, ~I 

ATT£NUArORS 

F,*,,,,fOC)< ~"'riml" •• 1on (wl'h _ Ieo",'"'' ., P .... , 110\""' 
11.,): Loss 1_ 0.1 d8 I"; o! \tlO Old,...".., •. , ' ... aI ". 
"...nt' .. below 200 I<H, F", ,~to In aI, ...... , ..... the 
I"'. ~ ... an: ..... M"dsto.PIl'OJ" .. '~It I MH •. 
101 ... ",,,,,, I .. "", -. I W _<Mo.: c.n.i'\'1» ... ,'0,.,. ... .- 10.1'1 _'" ~ 
"""""na 360·, O>atl ... .....-.:I from 0 10 10 ""'_"". 

lind Inc ..... ~th pO'" ,s"'" tonnocl"" to O. S'ot)I ~ "'". 
• ..,.... In 'hi sw;'dI ..-.ct!It1;sm I", , .... 10CHI8 deCJ(Io No 
","PS "'" ",,,,,_lnol •• lIt I. 1lIr<erl1 CGmQlole ,0,.loon ot ''>e 
tC"'" .<lB _odes. rot lpacon. ",~"h'" ",ovid«!. c:an 
......... unc:Ie< ceru," ......... , .... .,'t>o'S to.,;, as stwllor , .... 
~c·ob. _lcIn,.., 
Chif'K1 .... tl< '''' ....... _ 600 ~ ,I """ _ is _ed ." 
600 II. _ "'''''' ''''I*IItIoI., ".. -'Ie _" 600 II. !of 
-ny _"'" ... 11 ". 
1 ..... ," • .., lOot , .. ,,,... .. "" lKlo·rop _"'C PIK" .. "h loo· ... 
"I*'it>je...,....o ("G"' l<O'm_ .... "",,"dod, _ """' • 
Shleldl .. ., Eo<:h _elt I"<I"_"Y .~_. _.10 sh;'k!s 
... "",_ted I. IhI po.nel. 10 wt11<~ U .. "G" _ , 1 •• '10 """ 
_ted Tile user .. ,nus., .... I,. choiI:.<>I ...... nd .... po;n. 
I", IhI .",.... _. ,""Iud ... ~, .... to "G" Dt ..... Ii ... --"'-"""out: ~ CIbnIt '" , ..... ..- DIME!<~S 
h .. ~.dl. 2.., ... 1I"IOGel$. IOooS,15d2.2!> in (254.1460311 
-.." l-<WI _II. IZl5 75..11S '" (305)1016<311 """) . 
• lIf«"'!9.~h_II(483"''''1 wriGHT 1 .... '('" 
15 1<1' !w'. 17 It> (l1IR1 """"''''' TB. 15 III (7 .. , nol, 20 '" 
195 kill ""PIN'H:rA". 12 Ib ('51<11 not 231b 01 I<iI 
.... ppin!i: ·fBR. 161b (7.5 kIl net. 2fi" 021<11 "';""' .... 

,. ... ,, - " , ......... ... . ........ -" ........ ..,. 
, , 
• , 

110. , ... 
110. ,. 

'"" 01 • "'<111 0'. 



• • 

1455 Decade Voltage Divider 
• u .... ,;1y btl, •• lII.n 20 ppm Is.,Il.r model) 

• 1nP"11m~._ , 1. 10. 01' 100 kit 

• hlg/l.I'M!ultnC, ........ " __ 3 dB ' 11.5 MH. 

The GR \455 DecaOe V~la~ o; .. ders p'G>'i(lo .c<Y 
,alol~ ~nQWfl voll~ie .nt.os f,om 0.00001 to 1,00000 f"" 
lIM in many commoo measurement.: 
• 'tOll<1&" PO" or attenwl>OII 
• 11 ..... ,1)' of POI~ti<lrnclers and Oilier controls 
• l.eQUWIC)"espot\W 01 ....,.,_ rf r>etworlll; 
• t"ndOf ........ tums ... 110 
• ""''1metcrcalib,aIoCln 

A ,o!Si!;.t,.., d,'- of the "'.I.,"-..... ,~ I)pe, Itwt \455 
hft precisoon res4l:tOf1 H1I'OU1M01 I.arner 11'Ian it> _ 
leered 1105,10"",, onlyl tor oYt'f.,1l1l1igll acc ..... iIC)', lIne1"'y 
1$ lIS low lIS 0.02 ppm of ,0PIl1 

Match YOU' needS eJoxtly. sele<::1 'oP1J1 Im~ce. 
vellage .alina. 'requeocy flnse, 4 or 5-dial re5olutoOn, 
bend. Of rack mounti",. 

il'(ClfICAT~S 

r • ..-, a.. ... tt_lIo:: k :al ... 
'mpe RC c~~"'t t.""" t, - ,""" 

robuliololCl ....... 01 r .... 1 .. u· .... tIIa1 a;_ ma>c wlpu' ... 
Illrona! 10 tnal I. a t "" _ lell'".S il ~tS'I-- A, O.OU I .. 
'""""""' "down <0 I 
T_oI"", Cadld .... " 20 110m kit _h '......... Snoc. 
..,..,,"~ 'ah ..... ""I." ofd bo _,q.,.. III ......... ~ .... _ 
t ' . ...,_.IemQe<_ellaclS ... ~ ...... . 
Modi_': ~ _, OI"'!;NSIONS h.'1Ud} 
a... .. M, 4<k.o1 madel., L.'hl5d>~, 131!0<89.l5J ....... ) 
~<I'" _ 1731.).5.6 I~ (440dI9<15J mm); ,ock. 
19_35.>4.63 in. (483..ag.117 ",ml. WElGIfI 1IMdl,4-4i. 
moCIOll, 6.1!> It> (3..1 1<11 .... 1. B Ib (),7 qJ ""'PP'",. !><liaI 

..-... 7.1!> III (36 k 
'" I' ... _" I to. ,_-

"-, " ....... Rot ..... , r,_._ ... ,., 
R ___ 1 __ ' ,",,' 

.......... (""" ..... , 
A _'--... ' - ..... 
0"""'" "."''''0 
ft ...... a .. OOO:'.., 

'OO"OI"~'" 0,_ .... 100lI0 
•. ---,,.,!OIXI>II 
.,T .. _'..-..... 

.,n ...... ,'" 'e ...... 

'e".·'[1>"''''' 
""~'"''''-''''' - .-, ... "'~ 
TH·R"."'~'" ............. ........... 

l,· ......... ..... ~ .. -­-, ... , .. ~ 

_. 9 ttl ,4 I I<a.- • ':~. t~' 
'.5 kill' mel" _ ~t.4: .'e 

"'."~ '""~ n .. . .. 
". •• •• 

"" -"".~'''' ._-"._a-.~_, . ...... ,_ .... ,~ .... _, .... 
'" , .... '"-.. ,","~" .......... __ • <I. 

'.. .. .. _ ... """" '-'_' ......... _."" ""' ... , 1. __ -'-' ___ " _ ... ~ .. _o,~ .... ____ , ... 
..... ""_..,,_._ .......... U .. ~,_ ........ _ 
(_<, <1>0_ .... to ____ "" ..... ...., __ • 
... ,,,..,. ..... ,. <00_ .... ,_"'" ,. _ .. " ... • c- • ., ___ ~ ~,_t .. _, ..... """,o.t ..,... ....... .. ,,~ .. '" ..... _-, .. , ... -..... , .. "" ... , -.-.... _v __ _.-

I...w._.' .... n , .......... _" ..... . .. ~-, ..... , ............. , ...... 
,.-.-.,~ -'-I.~ ........ 1<».11 
I<~_,I-

1<!6-U._~I"'" '''''., ....... , , ...... ,. ...... , .... "t.'_ 

.. ~.­
"SUIOO .. ..... -,._"'" 
..... 9 .. 
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Other Attenuators 

1452 Programmable Attenuator (/uH spec,fK:ill iOnSon pap 246) 

• 10 kHz \0 500 MHz 

• eo 118 In 10GB ""PI 

• 1% ICCur.cy 

" ... 5QO.1' .. w11dl1rlll' .... 

II predsiOn CQf1lrol lor rl'''lVII'l wens!!! in S/kItvn 
Cirtu,a, e.celJenl 'n computC'<OI\II'IIUfId lest systems lor 
ccmmunk:.lltior-.. oquiPmeni Manual Of proaramrr'llble· 
only models. 

1346 Audio-Frequency Microvolter· (lull ,peo:iI;,;ahOnson paae92) 

. _.......aI .... ylO .... 

• <lc.-to-iOO kH~.tI ...... 1Or 

• O.',/, VIo II).VOUlpoollrom 
Internal doc: O • • • It,nll Kldc ...... '01 

Handy. yet5ol11r. rnt'Iere(j .u"",..!"" C(IIIveru Iny 
~'ce 01 II<: or "",·\<>-100 kHII .. " cal,braled·()U1PY! pn­
erBtor, IOCIl uses ;nchlde test,,,. or ...... ili.ity. lineoflly. 
Sin rat,a. 'I'd .uen .... '.O!l on iMlti.llnents •• ud'lI tIIl .... p. 
menl. boo.'s)'Stems . 

~ ATT£HU.uORS 

, 
, 



0 ·· .. ··,·,·_ 

-
-

1157-8 Scaler (500 MHz) 

• InpUl. up la 500 MHz 

• 1IlII·mY rm.lnpul.,nlilivily 

• I ,Y output betolnd 50 fl 

the 11~7·B Scaler w-II dillide input frequen!:ie'I up ta 
500 MHl by ]0,1 or 100,1 Used as I pre.se<oler, II ... ,11 
Hlend t~1I upper l,eque<1CY Ii"';' 01 cOUf1te,s la a~ moct! 
n 500 MH~. II eM be. m< .•. mted s ide-l>y-s,de ... 'th ,he 
1191 Of 1I92 Counte, 10 e~tend 1111 ranse to 500 MHz 
... ith 10:1 or 100,1 presalmg, 

The Il~7·8 Scale. 15 a tw<>-decade digital I.equency 
d,.,der complete ... ,th ifllXJl·le'IIel mete •. attenuato •. and 
Inle,.., .. r p!>I\'(l' wpply. One OOlp'" can be $v"tched lor 
e'the, 1110 Of 11100 01 the !nput l'equenc1i a S1')C out· 
put sup~;es 11100 al the inpul contonLJOUsj1, Th .. ",pUt 
and aulput .:oo"""t"'5 can be moved to tne rea' f", s)'So 
tcmsapplical,onS. 

SPt:CIFICATIONS 
' nJNt F_~ I to!;OO MHz 
I"""," l_l, MI .. 'MUM 0 J V Ilk·"" 10, I V .m,) "" moot Ie'" 
O;I've ""lona 01 .tt.,....I"'. MIIXlMUM 'v,ms II WI, 
Input Imped.nce: AC--cou~. SO U. 

A"e""" ,,, ,5<""""1 contrell P .... I .,.il<ll 01 xl, ><2, 05 or 
.\0 allO<1"""" 
". ..... , (i, .. n _I", ,fld,c;,I.S -,""tl "anal ~ lor ""'I 
~Iu""""" 01 "nS,I,.,Iy conlml 
"..In Output, OC",ouplecl PQS.II,"" pufoe. > I V too~'fld 50 II 
R[PEllT10N R'" TE, 'n" .. " I,_""cy d,,1<I<!d b<.I 10 or 100_ 
pen::I"'B on .. U ..... ot ponel "",10:/1, OUTY RA TIO. 60% lor 
1110 QUI",,!. 40% lor l/loo ouljllJ! 

. -• • -
• 
'J -

Supplied, _, cot<!, PI'lch tOflIl0 1192 Counl"', 
~ 100 to 125 or 200 l<t Z!iO V. l~ W 
Mecn .. k:.~ COI\",,,I'1>Io Ioe<l<~ cab.,.." DIM(NSIONS I .... 
r·~a) Ilene", 85.3.5.11.61" 1216<89<.309 mm). ''''~. 19, 
3.8&126 ,n. (41!3x9a,320"..·' WEIGH'! Iler>eh. lib ,3." 
kAJ ... 1, 10 tb 'Hi q! "'.~p.n8' 'I(k. 10 Ib 14.6 k;tl ""I, 13 III 
Ib~A' """, 

- -
'''' _,,_ ,; ..... ,'" '"'''' ,n "",,,,,, ,..., 
.. "", ..... _. ," """ """".,,,'" " ,t 

""""' '0' "" 
".,·· ...... I_ ... ~l! Bone"_ 
~- .. -

• 

- ·,t" , ... 

Co, "'. ._---
H ' ... _ 
" .... 1\11 
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• 
. 34766~62 _ J : • • 

1191-8 Counters 
• 35 MHz. 10 SOO MHz whll ~I.r 

• g .... ,.,.pu.po .. counte,·tlm .. 

• KOOlOmk:at Ie dqrgn 

• p<og ......... b ... _I' ' unction. doc contro' '''' 

• 100mY _U;.;" 

r!'le 1191 'S I ",_al-putpoM counter"""... 101' men.­
"''''8 freqUI!<"CY. _iOO. lIe'r,od .~. freQuency raho. 
~r>d lime irlter<a'. EnenslYe uH' cllllfqralod ~in::u;IS In 
the 1191l1li5 resulted In at! eccnomical counter ",til rult 
futures iIt!d rOIl perlorlYlilnce 

011".1110<1 to 500 MH. TheI19\·8 toon!e' IU"lI,lable 
as the 1191.l in I:Omb,n,lIOon w,IM a sca ler lMat exl~ 
tllfl heQuency'~WI,nl 'alii' 10 350 o. 500 MH~ by 
d'v,d'fll tl'N! ,,,,,,,I 're<:l......:y by • tactor of 10 01 100 

In combolliO.,on, rhe 1191 C""""H ,nd. scaler..-. 
fIC(InOrniC:.Il and prowicle .~ H •• 'u,ute 01 the f;OIIf'let 
._. , .... , ~Ier-l_r 1.....:1001'lS. P'Oi'.""""",ty 
h,,,,,~ ""'" accss. w,lh tile ""a bene"lS 01 h.", 
/.eq...ey _,;>hon, 1191-Z"- ,nc:_ al' CCU'lleo' 
OpMM h,gj>.prec,\.oOtI I"''' ..... *'" dIIllI 001Il0l 

Tt>e c~ter an(! scaler aft cH .. ed in ,ade·mount 01 
bench ve"ionS, III<! laller WDPhed wilh the two Inst ru­
menlS mounted in ~ $ln~I' CIIbm", 

5 COUNTERS 

Au! ..... alic Remote Pl'ow.ammabillty 01 ~emenl 
lu"CII OflS. ranllH. and most 01 lhe S<econda"l coni rots. 
luch at displ;ty I,me. makH the 1191 u"".cell", d$' 
wmponenl ;., auIClmllI,,, '''i!oO$Ulona sysl<em$, 111 c1ispl.ly 
I;me 0'" be as """II" 1 ~$. The counler f"""loons .re 
lie: ~1,O)Iled. mosl II~ "mple contacl elQSu .... lo around 
t.I~ ara av .. labla ",·Ih h .... -$peed. buff",ed BCD QUI, 
pUI$ hom ,"Ie< .... I"''''. lod" ......... liarydata·Non(lhnl 
equ,pmenl 

C"''''e,""",e Tho!.NdoM 01 me 1191 G 8 ",~.ts of 
h,~h·",len~l~ neon itIdK:i>Iou,'" II> .utomalO(; diSpiM 01 
dec:im.1Ol paml and ~._nl dimensions. The .,te<­
nIIl ,t"'''I!e lI'voes con\1n~. IhckeHree d''Play 01 rap­
kll~ corrected da"_ The OIII'ral'" has C<l<llrol 01 all ,nput 
1"lIIIe. circu,t cha'iloCleristics. 

In""l CiN:ui\s The counter has two h'iIf'·""'''I .. ily ,n-
1M ctIoInneb. each wns'~""1 01. h;gtI-,",ped~nte. km 

,.w f[f OtC\l1\ Plead"" by. 3 ~I'on !>tepan"""I'" 
>d ""'lud'"1 controlS I", t.,&i8' level. ltooe and poIar­

tly n.. 1-me&Ohm .nDUI .mpI</anoII is ~t 01 
",n\'", ~''''It$ to ,*,,,,·t 11M or _~ "'* 
_"pactl.nu OICllloIcn~ "'obIS. One sud'I 11<00. is 
offlfed lIS.., OCCe$$QfY 10 the 1191 

n"", I .... Modorl 0I)1'0tII111<>w. choice 011,,,.. baH 
10 rnatCI1 I'lef!ds and IlU<lselS M ,,,,,.peros,", foam· 
l~pII,alurC-C~lal QK, II.lIOf allords !deQUille slllbil ily 
I", """'Y appUCilt1Dn"J. Of. Itle counter can be ord.rod 
""Ih • more stable c~I"-OICn ... t'" l imo ba$Il w,lh 11<0-
parllOl"l,Ol tempetalurfl controt, ... slll.-.!by_, _ 01 
OPe".hon IooIS the Cf)'$ta' 0'«If'I ,emil'" on 1(>1' """"mum 
I!.JbIMy ... !,U'e lhe 'fIll of tile ~I'" .. lurned 011. F", 
1l1li I'Nlesl JI'lA'bJe >t.JI)oI,ly. e.t~ oselilalor ten be 
~ 100cd 10 an .,.lerr,,1 Sl...:b«l f'~ 01 to 
MH. <If IIft\I submu'l,p'e _n 10 100 kH,. A Iront..,.t 
mo""Of ,$ ,,,,,Iud,,,,, 1(>1' I~" ()JrlXlM_ II nKeM;lry. QK!~ 
1.1", ireQuenc)' Cal' be ... 1 w,11I an eMily acceuibla. rUr­
p.tnei dC-VOItlge adl"')"'."! 

II!>,,,, ..... DID ,.11 "", .. OIl 



Sl'l:Clflc ... nONS 

MU.5U~£M£NT ~"'N{;£S ""'0 ACCURACl 
r""l~ Oc 10 ~ MIll. I oS 10 I().~ c""~I',,, p«I'" 
N' ~,..,.y I c:Gt>"1 . 1_!>wI K<u''"'I' 
__ : ~ '" 10 ~O'.leHd.~ t ..... 1<1 .110 10 

·,.:lDJ' ,. ·! •• IOUh,,,tftvall<lw_I, 
'>!He ... ,""-,. __ ~ 

SInfI<t _ .. M..-.p. _' I I~ 1O' ... 0CIIb _',.., lor .. '" n'.,,,.,. 10 ........ :" ,., '" tu'''''1, _ ""'t.. 
Tl .... Inl .,...!: 0.1 ~. Ie, HI' .,' .... 'f<l I»' """~I'", 0 I ., '" 
I().o ,,,,,,,,,at! "" ... .a \« - '.mal Ir MHt dl",k kcu,.-..:V. 
, "~I ",>" 

f-.q""nq'R"k>: \10 10' r't'l ....... V .... ". de "" 35 MHt. I 
ore<! ""'" 1 I<> \0' P<"_ <II "oquency "6'. doc 10 10 

10111> "'0 '·q.·1 "" 01 " ..... Z I'.at" ~,,'" 01 "6" 

Count: Re~'!.l" '-0"", "r. 10' E_h ~I , ...... VII" 3~ ",HI 
• "...,.,,,,......., bo_ --r- _ "''''fI-~ 1'011 
...- -' _ •. _""" \""" _I d"",_ '" ...... _1'.1~ In' __ -.".' ___ ,_ -_. _ [r"",~ I,,,," .... U. ".", •. '*(1,3" til __ loci 

" .. _ of pe';odIu ... apd, fer. 41)(lB Inpul ....... 10 
""I .. ,.t'Q Tn"... " .. no noIsa 'o~~"'" 10 , ... c"",,\., 
r", "I ';~M'.e! e' '1.,,,, ly I>;I(II.""."~ '~I o. ,,.. 
t,;, .,,'" ,n.· ." I be -,'I),!)()()5 -"- In. <iaN1 ....... In 
V I~. ~ MId" - I _'0 "'. a.b~ 10 
V-. ! - "'" 8'" .. " _ 10 1' __ I<C .... ""1 

INI'IJT CHARACTERISTICS ., 
"'" 

10 l! '>!H, 13 H, '" l~ M'U II: 
11) Moll (3 ttl 10 1."'1 I< 

s....~Mty:IOmv' ' ..... )(I·,Vplq"'pulwdoc,en­
.. .-lOIoIHllOlIJIp',," XI",v"".13~MHl 1row< 
....... iJIl_ -100 liN 
AI!"'~"or. '1, . ,1) •• 100 (0. roo 40 oBI • .,..., tIPII,:,,,,,,," 
10 I P''''' _1_. 
V,,"o,. R."~c: loQu' ,""-1IMuI<I nnI __ 150 V on .1 

, J'.N V "" • 10", , IOU 

.... """"". IM.M~ 81'11" 
J!> pI' . .0.\, "" 

, .0.-.". I ,." -... I»' 
"', !«I. ~--n.""'" C _, '"oP"' ')pI 

~I PoIMIIy: f' 
I, .. Of' 

lo.,.tu TIM(·BASl OSC:Il~TORS 
_,T .... __ ' .... O":., .. ' .. 

$,.",h,:I' ~'I( I' 
'bit. PO' w,'" 
,~dO' 

101.1'1 .... 1 Ad)",,''''''''' " .... : 
HIcfi ProcWon OKIlloolor 

0' \0 

" 
.• 10- at ,_ ~ COO,l"", 

pr' .... , __ tt ... _i lop-

""biIity: QdO 'C ,," ,,0· 10 ~'C ,,"., __ .. 
\_ . '''1, 0<,\1 • \.1-" _ ... "" _.,. hlO ,. per ...,. 

"'" I ..-m COl ""'_ ..... II> "10'1. 50-. .,." .... _., ...... '.1 
101 ...... 1 Ad,... ........ " ...... -,.10-...... _' co,,,,oI. 

T_ .... OUtput: 10 Wit '<!<NI" w .... , 2 V pk,pIc bt'""CI 
50 u ., ",,,,.panel 8NC, ..... 'or, 

[a1 ...... 1 "" ... ·l"d:!loth 1."""bMe _IRaters t"" Dllockfld 
10 • • t."",1 .t,"tl,,,d l,_~ al 0, I. I. 2,5. 5, or !O MH., 01 
01 _I I V,"'" ""0 1 lui ... '.ool'I*'OI~' ond,r"",,,, 

"""''' prOY_ 
DATA I'R[SHI'TAlION 

IloopIoof: 9 ~ .• ! . ""~ 
POO~I ...., """ .... ~'" " 

--.,...,-,,-­
_ H", '""""'-,"" _ ... 

ut,., ' 
St",ap: Do""-'Y ,Dol' .. ,_ '" <><If, _,able Item 

I .s to 10 • Of "r , ... (I.W>Iooy ,,_ 1_"", _I _ 
I, ',lahgldoHI" '~"'''' ... _J. 
0." OulWl • .".,.. mOOeIIl r~lly bIJ"",ed 1,2--48 DCO 
""'lIUl.1 .I ........ d o.n .... Ii: daIoo _II 0.5 Vm.u..nll oUl. 
.......... 5 V bt~'nd 61<\, 

I'!IOGU.MMlttG 

I"""" ... " ,,,. N \'""_ '11'1._ try c"""'. I~ 
F' '-"'II > ' " 01 on .. 1ID 1-8'" 12 10 r. ",A ... 

..... "'<!O' c, .1_1_ 
ThtHt '" ... « 'oICIf,.. of 100 mV *' • 
~ Ia ....... · """""*I ....... ....... T_ ,,-">RC<io'...tlol'eon:! 
N, ''''011''''"''' >t". l"no:tlOO''' Input aI,...,\Jllor. _I Ie' de 
c. 'D:''III. "'J)Of""·/W ,""",. IWI!~n •• " 1 •• , ..... ,,.,,.,aI,.,· 
te"'~ C"""of of I, .... toll,. c>cII~",. """ tmq(j.,n,ov "'JuS! 
menl 01 ~"'" I>a • otCiil&tOO' 

ClCHDlAl 

~: .....,1~_,OIO!wIr" ....... ' 
S'PIII~.~_ - '1t!c ........... _(lII1l ... "",*,,_ '",,"-. ~ ;!Ie-, 11')1 8 Ic.oIar IOf _, • 
_ ,.. .. " 11~ [)..,uI "'..-, _ 01_ GR d'''~_ 
~I_~' 
_ '1I5II"I6OOl: ''<I'IJT ''''PEOA .. cr 10. Mu """'ted by 
JOPI't<" 1 pf ........ .- ... 111 1191 «""', .... AnENUA 
nON .IQ(20d6' IIOlTAG[ 6(lOVdcorKpIop".""'U!I 
to 51 M .. z; 1 ..... 11 nOlI'« 1,"'1_""" L£NGTI+ 3,,) II 
"",."" \00 to 1Z'l er l'OO 10 ,,~ V, 50 10 400 HI. J~ W 
Mec/I.,,!U~ knt~ '" ,,,' .-,. Ilg,.. OI"'(N~ONS' 
,~'" .·t, a-.::n, )9,1' ,1,M,13 ,'..u'114.~30·_ , .. ~. 

';;'\0.5 • _'." '. - WEIGHT a.-.co.. n II 
I 1 11&1 ... 29 I~ .. '''', 16 tb '8 Itcl /WI. 
21 lit 110 kil , IItU I'.'~HISIONS ',,<I>,dl 
~, 19,7~.e; <181 """'. ''':_ 19.'. 
1125" j.:83.1 W[<{;HT ge<rlo 3e 11118 
>.oJl,,", '5"'-21 18.(18klJ,*.'~1tI 
(1] .~ "" DPi 'I 

• 
, ..... c-tor ....... ~ .. ,,'"' 

.... "0..><-' 
_ ""' •• ' ,.,,, Doo' ........ ""'. ....,. "',"'w,~,_""""_ -.-It, .. ,.,,", ......... , __ _ 

• _""= w.-..... ,_"""_ ,., .... " "".0.._ .... ' ....... , .. ""--".""e-.. ''--COO", • ,,,,,_.,, . .,,,,,,­..... ,,' ... ' , .... -
__ , .. ,"'" c..1ot .. , 

""""~''''' ___ ''' 
~.,...,. """ •• ~ I, ....... 

" .... /10 " .... ," "t .. ,,, 
" ..... "1 
II",,"" " .... ". " ... ". ".,"" 
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• • • • 
• -C' _ .. - .,,- ".'l" - ..... -_ .... _-1 j \ - ~ .. -.... -

l t J 
• 

I • -ti ,....: ~ 

1192-B Counter 
• <lela 50 MH~; 500 MH.I wllII_ .. • Iow_ 
• to-mV .... oIt ... 'ty • 01'11"'",,15. " o. 7 d lll' t. ... d d.!.II output 

• . "'bl. 11 .... b ... • FCC I)'pe - .ppro ..... lor .'rn, 1m, ""'t, .nd '" mon ltor'ng 

A win_ TlIa"b 10 efficient IC design and .ulOl'l'lllted 
test,,,,. !he 1192·8 eo&t! .... 1>$1.." .. 11, less Ihiin 1ar&eO' 
.. ~rumenlS but 1\;11 PI'QYideI.1I their _"'Iy, you re­
ee' ...... ' f ... w.;,; rr>easU._' QpM>,I;ties 

IreQuencylo50 MHz 
period 10 aresolulilln 01 0. 1 ~s 
lime in!"""i 10. '~u! 10!'I 01 0. I ~s 
Irequenc;y •• hl) ,..".ged 10 10' 
au>! IJI)IO 50 mi lion _IIilei' second 

With all '-""'"m....... The 1192·8 ISeQUij)pe.,.. "h 
an "'Ie<~ ClYSI.II' ,'me base 01 e.o.ceQt'OIIiIl1y iood 114b1\. 
Ity. liS input wns;',vilY 1$ 10 II/I'IeS thai 01"1'11'" units. 

COUNTERS 

and I~ mout circu,ts l'J((Wide """f atCO' COMtrOl oIlnue. 
Ie .... eouPl;"g, -.d .t1enuation 10< "u,er "'''''''''J 10 
.np;t norse .'ld "Nter ldapUobohly 10 ""usual si_1I.. 

rM clN<. bfigh! ,-'out inclucles It>e ...... ,S 01 """""'e­
me<lI .... _rally I)OII.iHoned dec",,,, point, and ,n· 
dlcetOl'll lot "'1VII"-QlUI'lMI and 11>11. The measurement 
model Ire eontroHed by Simple ulllmlllQOOUS pUSIlIlUI· 
!onl ~nd pre, r"nes~ ... M!t by a slnsle control. Inte ..... 1 
$t_e JleI'm,tI llIe readout to cI'~y only lhe lillli r~ 
SUit bUt Un be cllSall..., '0 permit you 10 see !tie KlUlI 
<;OUI>tonlill'fl)CeS$ 

A HCXInd inpuI Char>net _""IS lhe _,.""""', 01 
_ .... liztd IreQuencoes Il)I !tie Inl.erlIOf'I of ... lOll,.,. .... 
I,rnebaseol arlJolrlty ,~, r...,. ,nterval an(! counl 



rneawre""'~ls Cln boo e,lcrnally C<lrllr(lll<!d by. oar;"ly 
IIf 5'1""IS Ind ... ,11'1 '''''' '''Ny car.r>ecl",m. I",*,nle""" 
...... can boo ... !"'"""d, llIe- li ..... -b.He COIn be phao&. 
~t<!d 10 an ... !e<~olI sUfld/!.(! l'e<I~y an(! '"',""" 
st,onda. o;I lreq-.;'u ..... be brougtll gut 

SI'lClflCATIONS f_ ................. 0: DC 10 50 '-IHt 100-... 10 10-.. 
,,," /1>'101 _. ~Hl, ~H,. NIH. """ .. ~,_ 

, ood _c_'''''' pOo I il.CCURACV. I COI.O'I I""~"" 
""U'0<:1 
hriod M . ....... "..nlo: 0.1.1 , ..... u,""': ';n~1o ""CI rnu'Ii!>4e 
,,",lOcI of 10', d,""" .~. n, ""'I> .. ,~ ,.,V''''"''''' """! 
.-..t 1>00<'1, counh I( I,I~.' ~me _ , I '-IHl . ...-.:I 100 Itt!: 
ACC\,; IACV De... _ "'- ,-. ,at", 01 ........ ~ 
"'put _ - ..a I ~, .. "" • ......- 01 _""" ct. ... 

c • .-o ... • I 
r ......... .,. 1I.1iI> M ....... _to: 1 to \0'. f'~y A, <It: t. 
50 IotHI, h musu,ed "' .. 1 to 10' P't'""" 01 ',"'1'* .... , B. 50 
H. to 10 MHz IoCClIIIACY ~ 1 co.mt 01" , " ,_ .... '" 01 
B • '" 01 ,~.. , • .." _ not., 
Tl,... Iftt ...... _ OufatJan tH._." T,!,![ '~nRYAl 
01 I ... IO-.$f~-Jt,,,,,,",,_by,,,,,,,'n.IO-,I.1If 
0.1 MHI ...... !rom '", ...... c!o<., II~ "" .. ,'~ _-t_ d",~' """" '"!,,yo' "",,,.,,0<1 j, bet·~ ~,.t. com_, IIPIO'...:! to START""" liTO!' B~C .... ,,""un 
on 'r.' PULSE lUlGlH 1.1._ ""","'" d "...... ap­
pi...:! 10 SURT ~"" ,.,t/l SlOP ~''''' .. __ s,"'..,. '. <ItI..1bOod .. , .... ..- c;."".t.. '" ,L_!_.....". 
'''' ... ..,,. ....... ACCURACY. ~ 1 aounl' """'~ ",,-,"'aq 
CounI ............... lo: lI .... '..,.capII'""Y 10',10'.10 ,,",pend 
"'Ion .... ' .. '"", (_IS.I up to 50 MH' '~I. ocrum~"'loa 1)0 1_ .M"'''~ tammand. !rom ......... 1 ~l bullon ... by 
_"'~ "'M' ..-I alOp ~ IQPI...:! to ,_ 8NC to'>­
_",", ... ~ II ..... $!art <:....-.d "',.~ ""., """"""to! 
~. CoIiroIfor,.oII ..... 'OUo'.l~ "I _I< """'" ....... 1 
_'"'Pol !lie lOr. 
NOTC, '''I$t "'tOt .... ~"'" ~Is.' -, OX DI '­
_lOtI ~ d ptrlOdl _...,a. ,"'. 40<18 In..,.,' ".""1 
10-""'''' '."0, Ih" .'JuJnC!J "" "", .. Inltll~ IQ'M """"'" rot ,nQU' "~d .'''--'' h.~~ 0;,,.., 10-"""", I~I"', 1M 
" • ..., .. _ ....... ,1/ fit <: O.Q'lOl "".., Uopo /to v, .... . - .-.. ~ I ot ,~ '" .. ~, .., '" , . ~"~l 

<J~' "'.., .. Ht ---" .. , ,0 ....... ., .., .... " .., .. " .... , .. ,,>OM, 
'" '"","'" _ ~t JO .. " __ .. "" .... , ".,M .. _ ... ·' .... , 

"- .. , .. .-, 01 , >< .. ,00"_,,,,_ ,-.... ---.... --- -' •• • A~_' .. • 1.·10, •• 00. ·' .... 
IO,>O.OO,OOd"1 -.... ,--- _ ... 0< ........ _ ... -........ .. - ........ v._ • _ .. ,,"' .... , -- , "'" "" .. 10"' / 00'" 

"., .. nn .. ..... _, 

""" ~Iot.., pe'l .... monce OptoOr1S pe.m'I' b,OD(I_ 
""'10,," of. 111ft "gill mOdel 101 YOO' 3pphClliQt1, It 5-;:1 i8.1 
p.ecision ,~ 't edequille. ~ 6 <I( 7. II dal. 00111'1 Is 
reQuo'<!d !e' s,-slem use and ~utomatic diI~ .<!ducl""'. 
,...., OPI ..... 2. II It 1$ 10 tw rnotI"led "",11'1 Olher" i!"<Sl',," 
menl~_ ~ect a ..,~ mc>del . It p,nI< p.one" IJO'Id chartreuse 
~nobs a'" aIled lot. you mar be out '" tUCk I)ut. ,I meas­
.... 'e...--.Is to SOO Mff: are neceu.ry ...... Il'Ie 1192-Z. 

Up 10 500 MH. In combination willi 1110 1157·8 
~.~'''., ll1e J 1':",8 !,\!QUOI'r\CY ,an8~ is ".!M(Ied 10 SOC 
MHz Both ... il~, """""tf'd $idLo by side, a'" arm~el1 

• _"'!>Ied '" Inc 1192-Z Co-"c"", They an be WPPIi<!d 
__ e,\!",," bero<.h ot ,...,~ _'. "" tt, all !till wtecl,,;W' ot 
o;I,,,'I~ and gpllOM •• a"at>lt! in I~' ! 192·8 akIrIfI 

_ ........ 1 is '" _ .... M[.I.S1JII{U[NT R~T'[· Time bt_ 
-.. ....... " ...J,~'t_ ''''''' 10 "" I~ ,. 10 • _ -
STORAC".f [)o",'''1 _ 51>1' ""'P \M'I De e" .... ,t .. ed ... "'", 

-""I'c'ted ~ f~" PO'''oo''"" 
o.to ·Output 0p!I0n it: ~Ully bu!!~red B" 2-1 BCO '!JVll1o al 
"_d on_'. l"'HicO- 'C5Y,1O!rI<:1 - '35 10 ·5 Y 
bo";'1d 6 kU) "4 ·.,~I. _,I rut SO "'" iyt>t' 57 covoe<lal 
n........, ~R(QU{1iCY lOlolHI SlABlun -' • I 5. Ia-, 
""""'. II""", I .... po' '1 ..... ~"Y ..... cooII",'-". < . J. 10 "'C 
j,-Q~' 0 to 5S'C 1""". ~,M .... " .... !~y a! """" 'om_ 
,...aru ... ~ ~·5. 10 'f''''''' 0 to 5~"t: . .... 'I~ 10'" 1; .... .o'tIo:Ir< 
... '~Iion. '" '2 x 10-', MANUAL AOJUSW ENT RANCe -I • 
10 ' ""I~ i~I." ... ,,,,,.,,," , INlrRNAl PHAS£ lOCK, T,,..., 
...... """"'I"-~'" bt ""~~ 10 e,,«nat sllJn<jOfl! '.n"""" .... 
01 1 "' -<, _ 100 ~Hl of ;. 100 "'y mil Info 10 lUI lock 
'..... ~" 10 OUTPUT 100 1oXl. _ I MH. 
h"""'_: l{'-IF'(R~TURE, 0." '55<C _01 ..... 40 tQ 
'15 C """-<>PI',,,,,nl ~IUM'0I1Y; 9':>'\- AH ..-.: . (O'C Vl· 
BRAIION 0.0-3 I~. ,om 10 10 55 H.. BENCH HA~OlI "G 
• 1M or 45' (),I ll STO./l1011·VlI SIiOCK JO G. 11 -. 
A •• lloblo: 1157 B bOto, to e.~ !/eQIIrIn<1 ,_ to 500 
"'Ii ..... t. "''''It<, "f!aHO-......... COO>_. GIl a·II"" «.­
•. ,..., -" 1S8-!I6OO 10 I 1000-00-=1_ prd>e, 
_ , 100 '" I~_ 2001<1 25(1 y, '>0-400 H',:2 Wm • • 
"'K/>Inocat eor.. .. ,UI>" brn'_h <""""'I DlMENSIONS , .. _ 
dl, lito,,,,,,. 85d88.1~6 In, 1216.99. 3ZQ mml, flK~, 19, 
3_5,\2,6 ,no (48J ' 89<JZQ trlml. W£tGHl Bm<~. 8 .• III ,J 9 
~II! NI. 111.6 II> ,.9 .... , SI>'IlI> ..... ro<k, II It> 15 "&I "",,, 15 
11111"&1 oto;pp;,. 

11.2·, $P'l:Clf"lCAnOH$ 
Same_ 1192e..-.pt 
f ,oquoney: OC 1<1 500 MHt. 
l"I>Ut toI1518S<,"'_5OMH, S£NsmVlTY 100",V 
." ... 300"'Y""pIo "',t.)(I),IUIo!$I(;.N",- 7y,,.,,(IWI, !M 
PUMNC£ 501l. 0< ""' .... 
_ 100 10 IZ!>_ 200 1025OY. 5(1-400 Hr. J6 W mox 
Modloniah _ ... 'IC~ ""","to DlM£NSiONS I ... ~-<dl 
s.,,,,h. 11.3.88.14 on !432x98-0<3S6 ",ml, , ... ~ . 19. 3_5. 
12.75 III (0\83,89>324 ",ml W(IGIH' Bet>cr>. 15 ID (7 1<.11 
nol, 20 It> (9 I<ai .~,_ ,...,k. \61D (8 "&I net. 21 It> Iro "" ....... - ~ 
I' • • _. C-... ( ..... ~" "",n"_-..... ""-, 
""'.~.~, _._",M" 

"",",0 "'_' .. , -, -'-"--­.~ .. -
• .., 0 " """""'" .-D.,,"_ 

.......... _ .. _'f .... ' ... 
"'.' ..... Qul"'" kD ........... ---""'.LL., .",,,._0'''''' .... __ .. _ ... _ • _ 0.0-011 •• 

--.-----~-.- .. ,.­r_~_.'_ __ 

COUNTERS , 
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938 Binding Posts 
• wide _Iecllon 

• gol6-j)l.ted copper 10. low III ....... _, 01 

"lchl-pl.'M b .... ' ... _, 

• 'OtI, colon I" ",.,., ,nd pl"tlc 

• .. c ....... , el.ctrlc .. dll,ac'erl.llcl 

The Hcellenl ,,1«I,k,1 Ptopertoes and Ingenious me­
cholnQl de$Jin GIllie GR 938 B,nd,na Pacb ",<!fide all 
!he p'_""" ...-IOO'..-<n f'lectranlc: instruonents. 
Two IIY'I!I an! a.a,~b'" N ,cI<eI·pi.llM 1><-.5101 «OIoom,. 

101""",,_ of ConMClion 

and ~plated eopper lor hi,gh COI'Iduct,v"V lind low \tier. 
mal eml willi conned*' 10 copJIIt...:tft. Boell ~I)'Ie$ I •• 
_,11Ib1e WIth I.\her metal Of Insulated IDII$ desoaned lor 
ellS, h.oo.tiglltenillil. (If: ~-In .• 12-1>0<'" wreoches (;an btl 
usecI lor mo<e permaMlll connectIonS. The polyCil,bon­
at. insIJlilhon Nol h."," insulation raiWon(;' and low 
dlS$.llMtoOn faciOt and Is IViolable In ,-, Ind black. lor 
coIof codi",-

TheM bInding posts can be m<>Unled on melal ()( IIOf1-
eondoc:Una ,,"nell of any Ih~~ness UP to 0.32 In. (8 ",mI. 
There is 0.62·,n. clearance between panel I"",,!illon 
when bro .... P05\$ ... ",.,...,ted III s~rd ~;nK_ 
0.]5 in. (19 ",m, Del .. ce" centeft. Meeh.1onic;alo:leti1!1s 
~nd ~lhod'S 01 I;Otlnediorl.re s/IoWn In the draw,ngs. 

JKkl"" The nGilooN b,l\din8 POSt doobles as .. be· 
IlII'II JICIc. 111ow.,.. HCl.WfI connectlon...-en while the nut 
Is 100M or clam!*! onto 10 ... "e. The bifld,"I post "- the 
SiOme he'iht abaft • PI'f'8I .. the nont«;k;n, GR87." 
eoax,al connector, the cente, conflICt 01 wnich will .110 
IWlCI,Ofl II a ban.lnII)aek. lhe,elcn,' ,fOOnded bind-
1"1 post spaCed 0.75 in. lrom. GR87. connector~" 
• vseful com:. ... hon tl>al 10>11 ,ecei.e ,,'''" a GR87. 
connect"'" Of I 274-MB doIItIle ~ 11114 

VOfU blity The,. is p!"ac1,.:.I11y Ufli.e,yl compatihHrty 
amona the bana .... plugs and l-c"" in ,he 274-, 771-. ItfId 
938-,...,m, af"C'l ~ptOfS such IS 874.M8 • .(12 . .010, and 
900-09_ ContKt re$&SliInCe. ptua to IilCk, is Iypigll)' 
about Imn 

Q-- i - .. ~ 
='--T~-- ,d" _ ... - --...... --- - -.. --, 

&--- -- .... -

PAIITS 

,--- ~ ... -- _ ... 
- .... ~- 11 .... -.... -

..... _ . 
... . .. coa_ -_. 

_"'" .. .._-.. ... __ 100_. __ ' ...................... _ 



938 Binding Posts 
Gold·Platad Copper Blnding-Polt Assembly 

nn.~' t)1:ti' \Y;th cob'ed \OJ) for ..,..~ tnto< 
ro ot). met.! II>!> to. ~leriOr el.1XI'I COIVIOCIoon. "'" .... ,n""'aI" 
Of I*'fI r~1 COMIICIoon ReI ... 10 lI<e1<~ IOf ,,,,,\Il0<l. 

01 CCIfIII«l,on. Gokl-platod <:CliPI' ........... ~llh 0:01'l<h.o::I .. ,11 
..-.I ..... !n.t1NI """ w.!h COCICIIt w.... Jack lOp ..ce._ 
_0'4 
_".tInp: Up",'~V_lO". BREllKOOW"IIOWpk. 
DIooIpotiofI rKlOt, a1 I ~Hl '" 0 CIOCI5 
~ .. "'noIo:ol; DIMENSIONS (_ :lke1C/lH). NET W{IGHT 
ellIOtt<! 1(1), 0.5 ... (14 aL molal IOCl ana ""'~oulat";. 065 
... (leaf. 

= 

Brass Binding-Post Assemblies 

N.clceI-plMfOI bins, lor "'onctll _ ...... ,.,. _ .. 
_ "" 1/>11 lQId-pIo*l ~ n.r. ...... \ypn- """111 coI-
_ IQp$ tor ........ 10<1 1"'Ift ,,'Il. .... 1.11\01) lor ul<!roor cl,P. 
on OD<If"«Ioon • ..-.I ""' ....... led.'" 111M' (.,-1 caI"",I.,." 
, .. ~ R.II .... : Up to 4 ~v "'" 30 A. BRU,KOOWN 10 kV 1>1<, 
OI .. lpolion FocI .... .t1 kM1 <00005 
...........,.~ OoM[NSKlNS Is.. _din. NET .... {IGHL 
._ """ O' OlILi aJ. ""'~'IOp_ -..ole. O~Ol 
114 &). .,.--, ... _ ..... .. 

''''101 .. , .... _ ........... " •• 
I ..... ~ ,,.. ... __ ' -
",.w",., -., .. ~.,. ... 
9_~"- •.•. , •. _ .......... --, ... _ ......... 
Binding POl is 

"-" -­.. ...... ......... "' ....... 

JI.<.~ IOpb., , .. ,. J>O<'It<," 'lopnuts tot t .... 1If""at'I_1>" 
"" tuncl""' ... ,I~ rraml1nl nul. """ ... ."..,. •. OUt "'·1_1 
~ ., ..... IOf. Of toott.d ~ Gold'pliIleCI e~. Of 
n •• 0 ","Ie<) t> 
__ loll WlJI.Hl" ......... -li.Il. O.~ III 0111, -t 
0.0.11 (911G, 0 55 o.z 1l~1I 

~ .... --", ............. ,,, .­
.u-~_ ... , _ ._-"" -....... _ ... -. _-_ .. -.......... " ......... 

Blndlng-POl t Accellorlel 

..... -..... ," --­.... tin ...... , .. 

.. )U'" 

Shot: ''lI'' . _ '" .. lJ '" "" d"e<IOhotl "rcu,1 be· 
t_ llind'ns """I> .1 '~d sp;>C"'lI, 'e"",'", Mm,· 
c'P'"'" "'_ ''''''''1 Ofour>CI!", open el,euII P_ ~ ... rMO<s 
'" 1<-<11..., 'p ... 's ~ "" oA Ihr p\;I.~ bind;". pOll. ID '_"'_IIWIO' .. _I .... "_. _ 
10..... U ... _iMCn "" 1001" !,ont _ .... ' 01 1**, • ___ • 
.. 1,on! an.,. ~5 N,C ~t.n:t 2,"MI _. r", 11M' 
... o,~ 0.32 18 mm) tt.iCk 1)0..1>10 ...... 11110<> ""'" ",'fI 01 
O,IIlI'"1I posl •• l 0.1~ In. '>t.III<IOIdl <pac''lI Both '1ISIJiators 
lpol" ... _) ...., spKe •• {tit,,", nov. _. _ 10 
",_" __ 01 P>IU Alter" F~1 

-..at lofT V.lJGHT III o.z 13 II' _II. ~gJ8ee 
""" ·SR, 0.1 0< 1* poi. 

GOo ....... ....-I •• ltA • ....oG 

! ... , 

~ ... , 
~ 

~ ... , 
• 

I • ~ 

f 
, 1, 

" 
, 

I • 
V 

, . 

" 5C 
•• ... _-.... 1.0-...._ ........... .. " .... -... ....... '-.. .. _ .. .... ...... - ..... -.. _, ......... "--' .... "--........ ~ ..... " _... _, I" .. _ . ..... _,'.,-,--

1 
'1 
{ -

1 
I 
I 
• 

...... -. ...... ". ...... , . -_ . .. _" ....... ..... -
PARTS 



Banana Plugs and Jacks 
Insulated Double Plug 
V_lilt SIaCUbio. wlt~ JIItI< lop """"'"'modal" Wi, ... 

uti .. " com_I _ •. tt< 1.- .;I"*r ..... l!do 01 top (up 
10 0 ... ·," ~ ... I">I'CIYIII t_ " .... fI'~'. "'.WI poort. ''''''! 

_!'*C'1 car>I_ - lot .... ~;. ......... ! at mol .... 11''4'_ 
""~1 .t 01..-.<1..., 015." ,,*inII _il)' .nd,,"'" dK>a 
""I" 11'<111 US""'" u..-1 for \nne< <"""""101 , ""'I~" ,Oo, Of 
• poIo',I, din. po'" foil, (Omp01'blt .... !~ Gil t>onwIa P'ua' 
and jkk, e".M 274 NK Shooolde<l DouIIIe PlIe _tole Srlot1 _ b'/' _'e at ~ met. parll 
"", l"I<t tww,.,,.. 1''''' ,-., .. _, .- t,ps at .. let "'. ", . 
• -"«1 IILJII'Id ""'""!_ se!oe' ..... pr""do ,""ore'" 

I"",nl TOt ... , ... ( .. ,\ ..... 1 lena • ....". 10 ,pl" Ilko.IOIlOld .., __ 1 
...... --,,,...,'·11'd.b' .... bod' 

Conwrb .... Ear" .......... p.n " .... .,. ,.""",.'III1e '01 ...... """""rom .~ ... ,,,. to lop ... " ..... 'N~ • .,... be .~ 
....:I <I""'I>ed .. T" !WI m pia. CIt ,_. _ l"" prt"fer U .. 
0,078 .~. !let" W'Of\c~, .... ". d'3<I'II'1" up'" 0.12 In. (3 """ 
or AWr:. 9110.,. '_'0.1 

D,,, ,ot"" 
'10· ... __ .... 

Shielded Double Plug 

21 ..... __ _ 

7> ' __ _ .,..-. , ... __ . 
:.100M2 _. ' _ 
n o ... Joe" ... 
f1 .. ~ $OO" ..... .,. 

.-. ...... , ..... _-........ - ~-­..... ........ . 
" ... ....... 10<. 

114 PARTS 

10 ~V pit 

ev ..... -_. .. ,",,' 
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Adaptors 
Reier liso to the 874-MB and 874-0 se.;.s or adaptors 

GR874 " Connector and Binding Posts 

Corne<!O t~ GR814 C04:< .... -' ' rom llaubl (or 2 ,'''!!''' 
27~ wries ~ plUJDI llilth ttWd. HM .. , "",,,, 01 'ill­
..... ~IIOI~ 

""" W,""", 2 or 157 al 

GR874 Connector and Banana Plugs 

Corne<I<)n Iv ,tarKIartI·, 'M ..,1, o. ,1"" be '. 
pat' 1916, h .... <..1187.... . .. , tof'I'>t<:tQt... 'toDds..1o:I 
- to: 214"~ , be """...., 10 - pes! t. 
" _.- 1!Ie' _ I •• >!<On. 1>1'. tu.n <II. ,_ 

He! W .. "''' 2~, (57 a' 

SNe Jack and Banana Plugs 

Ctr ...• u. 8"C "' tpl<lf!) 10 ,1Md ... d 1"'" at JIC~ lOP 
"""i~R po<h. """ i_..od.to "'P """W" '" 'w 10_ 
per. 101 . - 11'<' ... .....,1 " ( 1>1' a I., 'I ""' 
ttot w.,.tlt; 

SNe Jack and Phone Plug 

1><-<1'-

1110111 ~.""' .. 

'''-91_ 

Patch Cords and Power Cords 
IRtle< ."so t< ,+ ... 87~-R .e"Q " COd_ 
and ott- -.'Klt< 51" 01... t I 

patCl1 tile)' mve .uperior SWR 
I,,,,, ;.!!' I 

Shielded Banana Plugs with Cable and SNe Plug 

~....... bo "'~Io 
..., 8NC 1<''''' ~ ",. C. 
'~-IO _ ~ 01214 N" '"'Id D< 

Mocto.nltal: lENGTH ] H .'110 ".....) 
0.," ,'.'-·d '1' -, NI' wr 

bo '-1'0<1 ,.. • 
'.:_0<1 - u 
, F'Oul-, 

PLUG SPAC'NG 
'''' !~I' 

BNC Plug wllh Cable and GR874 ~ Connector 

'lOll ... 
GFl81~ ...... ... ,,"~ .....,., 
<,",'''''''''' w' .­
Moc,..""",t 
,~. 

ltd .... co;-; • .t. -. 8HC Joo:k _ "or " G.w~ __ , ... 
'" ___ . pMpond~u" '0 c.oI: ... 
1¢UI cob .. " Pl'14',," \0 ot.. ,,,,,,, •. n, 

LENGTH- 31' i"l20 mml. NET W(t(;tI! 3 o. 

CKNCIW. ......... " •• u,"'-OO 

J:: 

1:E' ---<. '" -..... 

~ 

~-

•• • -

0.,...,., 

PARTS 



BNC Plugs with Cable 

5I)n ~ _ ~Is bet_ lINe ~ I~. 
ponooI._ "",,*,1,,"1 
MKhlnlcat LENGTH, 1 It (920 R'II'I\l. N£T WDGHT. 2 ... 
(S11l. 

Shielded Double Banana Plugs with Cable 

Banana Plugs with Cable 

-.­......................... 
n4-Nq '-. , ........ , ...... _., ......... 
u ....... ........ -" 11 ......... _,_ 

Power Cord. 

PARTS 

= 

v ..... _ OO_~"._ ....... _ 

I.e _ eo..o. _ ... 
~_eo..o. J ... _ 
CAN._eo..o. l ~ .... 

r 
J. 
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Rack Adaptors and Sets 
,-">!<4 10("00. •• e the Ie,,,, >ent~ lei r.t~....:I 

..,.,.., SUIIc;,f)t1 In r - Ifl" I' 's,. t". corowert.,. 
otI'-: - Odd J.1rl ,,"'I "0- .;..J\'".,-. Itanda"d 19-
>ell rttav 'OS ,,, ,- "", tllSH, .. _ tr,lt'~.'S a'. 
"ere,; I~. :ho,el or,.k ')r be< ;tl rnwnl,n~.~~ .. ~ "." 
,. cldN..-d' ,t ,.II, ac or .1,ni b ~ IUnllll3 , .. u"pmer-,ts, 
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Cabinets and Mounting 

Geoerol RodOo IrIitt~t ablnets •• ruued. au.iIe:· 
tiw. andftfS3!JI •. H.....,..puge .I ..... inum.....:! tough I, ... 
~ o;ombine 10 k_ GR Inslruments _at'n; and 
Iookin.like new through mMI~ rears 01 hard senolce. 

We use live bask: e.obir.et l1pe$, n) Ped""UlI Qlblnets. 
lor booc:l! mou1hll8 01 illSltumenl5 Wltl! a s!and&,d 19-

Roc. Of 5enc h Inl ttllmenls 

General RadiO ,nstruments with 19-II\Ch-wide front 
panell. ate supprlld ill • choice 01 MOUIIIi,.. lor lilt_ 
...... Y"w:>. insJall.lltlOn or lor use on • bench ~ port. 
abol."" counts, 0\" eabinelS. whoethtr I,. r.ell ,. bench 
1iMt, ere Il!ecl,ve "'iel(l$ prevent,nl m~t~1 interference 
wllh Olhel nearby ,"$IrumenIS_ 

Newer InstrUl'\el'1I moddlI '" mounted ill lithel a 
.~" cabinel I,. bench UN ,. • "'-ilCk" c.bifIe1, 
NdllIP8Ciiocaity lIKened I,. its PIInicu"'" IIM'ICtIOn. The 
P81MS~1 cabinet ... loIS the Instrument <lightly on ..... 
ceued Pl!de:$tal thai pr .... ic16 • haT>dhold lor lillinl In 
smaller Inslrument •. rhe pedestal if; the base lor I "'tong 
mllCl\ani5m lind. ,nside. PtO'oldes &Iota£(! SIl6Cfl lor I ... 
wUl;tion manwlS and smatl8CCeS_MlS. For a;" ... .,;.,m 

--
....... . ~ 

.~ 

--

inc/H"de 1*111. (2) rao:Io catolneu. for InstallNion In 
stardard nocks. 131 flip.TIIt aosesO lor POrtable ''''' .... 
menl$. (4) convertible-bench catUMls. lor """Iter !ab­
oratory inslnnnenti. and (5) LoQ.benc/l ublnels, lor 
,-watory statldil'ds. deQde boxes. _ ~mllar In,tfU. 
~ 
" __ :r.-.n> 

CIInyina, 1.'11lf Inlr.umenls and _mblios In t/le pedes.­
,,1 ea!;llnethil .... hillBed l>ea"Y-!lutv hltldles .ee"'ed Into 
llIe sideS near the ''''' of the Cllbinet SJ;oes In boll! ped­
"till and racIo Clblnets permo! NI'I' .emcwallor 5efVOcin ... 
The raclo cabiM\ has aU !he prlH~ I,. mounting tho 
'(>5tfur'l'lln! In a sr....a.ord 19-ino;lI "r..y rad< Will! univervl 
mcunl,ng.flcl. """"ina pM EIA S~ndard 1IS--310 al'd In· 
cludes rear.,uPPOti brackets as well. 
Flip.TlM case. 

General Rad'O'1 exclusive F~p.n" case ItlCludes Ihtee 
mII,n po<be 1110 iM!rumenl Cllbinel.' capllve aw~, and 
I ca.ryonl·ha!\die and ,_ assembl1. In l/H, the if>Srru­
mem ,Irs en I!$ (OYfJf liS a base. lo open tho CIIll<net. rou 
pUSIO down on !he carrytnll Iyndlll, The IeYer actocn cI 
till handle ... ses the colJinet 'tom the CO¥eI'_ The cabinet 
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Is tt>en _'?' fI.1>P'!d ,nto pOi,t,on 10..- ~ahon. Tile 
operat,,,, po$,toOtl may boI tully OPM 0..- loIted lit IIlmoR 
.. y l"lle. A rubber _I ~.wncI tNo edge ()f till! ~0\0fI" 
p."",d ... I"~tian '0 hOld In, cabl".t In • tilted position 
WI'oeI> tile ;"'Iru"""'! "tlOSlId. the UrN! pske! p.'00I\des 
• !oUI IOf tIIfI en~lOsu... Acceuo..-,es inc! ,notructi!)ll 
...... ual ara can,~~ ..... tly "",ed 'n tne flip. nil CO\'ef. 

CMlalro flip-T"1 instr_tS.,e .I~ e-tallllble in It ... · 
dIIId'''., '.".~ <.,b.ne\S, most 01,.... FIip.Tilt ,1"1$1.......-1. 
are availwle itd<>r'''CII(II" ... ,. rTIOUr't,na. In such II<Ia!>III 
I;on... II>\< Flip. Till case 1m • US cowr ,nd handle) is f'oUlly 
and SliC',"'ly tnO\If\led i" • reI8) ·'It. idiJl)lOt pen~­
CofIwert,IoIo·lenc:h ~b1n,",1 

Smalillrod rned.\If\l-I.i!O<l im1.rument~ commonly used 
an tile btn<;h a.e I"IoJSe<1 In GR·, uni<lue ~wert.ble· 
benCh ub,net. des.iaMd primarily 1(11" the bench but olter­
Inl QuiCk felay·'ack ..ooplabll, ly. 

The c!)Il""rtibl.,.benck cabinet is made 01 sturdy IIluml. 
num 1,"151>«1 on GR ""'<I\um ,'iy w" ...... 'e The dUll _ 
can W 'NOI, .etner<'td, 

In"" .. nentl""lh ~ melen Giln be l i~ed to I cor-.. 
.-I.....re. 

Co!I.tnion 101' .eiay·rx\< ......,1."; Is GSy simply 
.U.::h ""'!Ching 1'01'" "10IMi0ns b~ ....., 01 ,,' .... s 
101M -...t'ume<11 ~ 10 In. "'ay rad< 

l 
q) 

[ ] 
C'"-,.~ ____ ......... __ ... _ ....... _- ~ ....... ,.,.,",,",,", ~,-
... '0<' r- ... 

Lab-kftchCabinetl 
Lab-bench cabinets .,e .. mpre .....:iosures used PlI· 

IN"ly 101' labOfatOt")' ' landllld!i and decade 00' ", Two 
U·s/laped plee ... of ""·,nell a.><lrvtktd a luminum a'e W ip. 
Ioo:ked lose'her to IQI"m the Ildes: In al,,",lnurn bOItarn 
plate .nd ~·.~nch .I~rnln"'" pinel coml)lele thoIllf\CloI­
.....e The r ..... 1t il I Cllbo~ ... 11 ""~Ided. struc',..ally 
'\I 'Id. erd e!'ticiently ...... ""IIC.ured. 

OI",".Cabl_ 
WMe mosI Ge<>erll R .... io Instruments It I' hoo5ed In 

I~ t .... cab;...,11 described 1tboYe. _at 0I1a t)'llft "' 
"""""I""" are used 10 _ tn. SpeC .. ! demilnd5 01 par­
b<:<.II.l, In$lfo,lmM •• , The-M .... ge f.om the packe'-I'led 
cases used 101' cerrain POtlllble &OIInd-measu,"'tJ ,mtt\>­men" 10 Ihe special'led it,ue;lurfl$ 01 ~ SIOIleo;Il ,nl or an 
ad~"nanC<! meier 

Accessory mounT.,.,. IIiIld~ re, ,uc;!I II!! .-.d f.ames. 
'lI"Iay-racil 'u;IpO<\l, atld reilly 1..,;11 a¢;IplOl' -"" ""Y 
be ordered sep.r.olel)l ,I)'<IU .. :"" to ~ ' rom _ t~Pe 

01 mount, .. to ."""re.. M¥>y 01 these accessories ... 
lIIed ...... wil~ !he .ellltld i"lru"","'~, there III caI­

alGi fNa~ listone rack Ido/;·Iors. r".(,- jnlOtm.ot,on 01'1 
SUCh Ilaldwate. dlmenilonl. It~ is ... ailllble on feQ"""l. 

$ • • • t \l \l \l \l \l \l '" ~'! - • 

.~~....,,~~ ", __ -._1._-.. _0"' .. 

.... -. 0' ... ,_""~ '~O""' .......... "._ ." ... -...-~ .--•• _ ............ n ___ ...... . 



..... : _U·n __ -f "9Chanical Specifications 

Dimensions 
"'11 d imeosioos lire O¥er •• II. except depth 01 rack models. 
MId arll giVIIrJ 11\ dllclmal Incnes MId millil'Tll!ters n 1,,_ 

25 4 mill), 

Iknc~ f ... t"' ...... tI 
, 

W,,"h: w,_ -- ..... --~ -. 'R' , 
OtpIh: Includes _ ptOIlU • 
"_ Of' I' onl _ rQrl*'tlJ. , DoH 1101 m.:1\Ido c.lbllll t_- -_. IUSUillly III)ou( J In • n mm). -
II •• h .. lro_ • - ~- - '" "" • "- Incl"""" I"",. - , 
~, 

Doopth : BeIIind raw .. If..,. III 
honl _I, Includes ...,. pro-
(Ius"'" 01'1 ,_ panel bul doH 
"'" I/\Clude cable 'adll 1II$<1II111 • 
lbaul J 1~.1It 77 rrwnl. '""...,. 
... WuaJcns Of! front "'"'*_ ~ 

Weight 
All "NIhlJhtl"lI In .....-.0 ... lit poounds .".. H"' .... lit ~Ik>­
... m$ U at 28.35 8, I Ib -'"- O.4~ ~8) 

H-' Wei"'l: Net ~1Ih1 itI­c'''''" In. we'lM III In. InlItU 
,..,1_ ,t.~ .• /\Cluclini 
_ rk!<<nCUIlirC _. _OJII_'" h>*llllt .. 
_""'_1. ",. ntt -.... .. 
... we*", let .. """""*'1 _nirC __ .... 

_"'" III ophO ..... 

l"or!.bkll ... I"' ....... fl 
W-_: C-c_, _ - ... _--IWIhI: I~ __ 

' .. 1.,'_ 
Doopth: 0.. ..... 

U"" .... t~ 
~,~ ................ 
It .'~ ...,. ..........-. boll. 
_i"f cordi III _ 

, ", 
;~ 
" I 

$101",,11>1 Wei"": S~'III>I"I 
_M~"- tile net we'ihI 
III tile ~I file 

" " 

, , 

-,-. ' -
, 

, ' .." 

'.., --



Reactance Chart 

• "'~ '", OOtM, .~ "", 
100,ltt. 100 o,I,tt 10GH. IOOGM. 

Frequency 

f'l."'" I '. tI'III_~I. ct>ar~ ...... , ... raJIh O:-u"'''''''' 
FI,"". 2, .. ~;<h I •• SiI,"" ~ at filU'. 1 ....... peI .~ 
p'"",mole1l 1 I,m ... Is "oed _,. I..., ... lilt .. "i",llc,",1 
I'¥II'" .,. Ie be <Ie!,,"",nd, 
' ollftol __ 

[rift< , ... (Io.rt. """"-"'I I,,,,,, "" lIOI' .... (tre".IOI'ICy) _ 
~"'"' "" ~""' _' .... __ ICI I ... Idt C~,!If'ICI1 ... 
ICI '''' ",hI C"""",IM\C.l c.:n~'''''..:aIH (~ 0< 

~CTANCE CHARTS 

b«.o-k, musl be ......., ""0UV00J1 Prc)lCt ",""ron! fly ICI ,'­"'U "OITI tile ;nt ..... ~t,on _ , ... a ruc,ono:< 
To nr>d tI ....... nt f.-quoncy 

(nw tile .a.on""11 I"," , ... r ... I""" 1nduc' ...... _ ca­pre,,,,,,,,. Prc,.<1 __ WId .- r~1 r~ 
1"",- , .... 1IoW-o ., ...... eo, ••• p. MI~"11U1a (.- .. ~ 
m...t"'_I~"""'-" 



Reactance Chart 
'" ."",.n .... , •••. ,. '",,,, r .• . ". I ""'''''' ...... ,_ 1; 

Induclonce 

2 , , , 8 

Frequency 

bomplr. TIvI po<ht .'.kllt..! m r i8ure I """ .. """d. to a 
" equency of .bOut 700 "HI ....:I "" ",~""t ..... cI SOC .H. 
Of ., <-._t"",-_ .. 100 d. I'''na _n t',ho, use. 'Goct""". 
o! .",.,... 2IXlO "" -~ r,.. ~t ,,-. '" a dfC",t .... , .... ""'11 , ___ 01 ono..:~..., "'*,,...,. K, 01 

....... 7OOkHt._ ' ...... , •. 
U .. 01"...,. 2 

fow'.2 1' __ ,'_ "'oes ..... DoA """ no! P'""" ,,.. 
1M< ,,,,.. ",""t . ......,h """" ~ 100lled I""" I 1O' ....... ,....,...,try on r,,,,,,_ \. s.nc. ..... CNr! ,*",,_,1, _~os _lap<. 

'thmIC <IecodM lor lndll<'lOfIC • ..., UIIK'....,. for ~ 
lin, .. decede at "~l ona ''''''''''''e. ""In" t .. ='0<' 
d~ r ... L ona C ft c_, tho 0:.01<"1.,«1 •• 1"". o! ,",,_ 
1_. _ """"'""'" "''', .. '" •• ror ~. IOCto.- (II J 16 '" 
f ....... 2, , .. upK1"""" tuJo 10.- ...... ·....:...,.Ie --, tum..., fOonl_1 1", ,_ COfrnpana"'C 1e!lO(l 
.H Of 100 pF .. UJO .......... 712 kHz. It\eof _ t trG" 
~. 

REACTANCE CHARTS 



Abbreviations. Symbols and Prefixes 

In tl>ol call1lOLIIS In oIl>et Cenetal ~IO pubhcaIoO'lS. WI" V5e 01 lymbQ~. pr~ 
f ..... , _ abbr""liIhOns loIlow's Ihe t«ommendallOtlll 01 lhe Inter"'O'qoI [I«:. 
lrotechnlcal Comm~. the "me<1CAn National Standards inlhtuta. Inc .. IhII 
''''I,Me (If ElecIncal8nd Eiectronil;$ (naireers. WId other SC>e<11,tic: and enli'-­
'"lorll'nilati(IRS. Where there;s noclgreemeo"l _It_ IVOUPS. _ generally 
choose the usage faVQfed by ilia m;llority. 
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Decibel Conv~rsion Tables 

In <Ommunicalio"" 1)'11''''' lho .0110 _ • .." lwo 
lmou"1o 01 llecl .. c .. .., ..... 1Ic _ II US ... II, .. __ 
'" un,1o on. kIpf""""c leal •. Tho .... ibool (1I101~ 01 
lho boon ... II", 1II, .. i ..... ...,.10 """Ie...., "" __ 
... lho _ .... '" _ scM. .. In 11_ u_1 
_ lot 11'> .. __ 

Sinea ~ ."" c .. _ ..... _ 10 _ DI' I~ 
pOlio"" ... bglh ' ''' otKJbtI ."" "" _ an III used 10 
• 'PfI'O volta ... ...., .......,1 ,., ... " ... ,I bolo.eft 10 """""'" 'lIt \tie impoocIInoa ...... ;"1",, w>11I I,*". In. 
• ,m,Lo ............ lho ""''"'' .... Ii ............ 1..:.01 ",,"""1 ... 
can boo compo"". 

From T.ble I .1Id T.blf II on 1110 f<>11aw"'1I I>O/IH con· 
-.1II1II c." Do ...- In "11Itr d".,I"", "",_ lho 
"um!;let 0' IIO(lbelO and \tie _fIOn<Ji .... _. voilloll. 
.r.:r C........" ",I" !loti, bob.." can llSO 110 ......, lot 
_ t.,. .""ljall .... oj • -. .... 'IdOl 

o..:,bilI _ Tho "umbOO' 01 doobell N.. ~, .... 
101l .... I .. _two-u0l_P _P 10 

N_ .. 10"" : 

_ two ""1'- [ aNI £._ ... """ ~IS I ...., I. 
_.Ieln ,do"', .... llmpeda_. 

N .. ,,- 20 I<JIII t ."" 

II E ."" E, ."" I, ."" I, _.11 In _ ... 1 1_ 
.~. 

N..,,-2OkII. t ! LO "".t + 10 .. t 
- N..~2O ... ,++ lo ..... i+ 10""'"t· 

__ l _ l,. ate "" '_111'~""" or tho ....... 
lIIOftd.nc ,~ _ • _ '" ...., lho .... 1_ 01 
_ lact", 1m lilt I"'''fd' .... ' L. L. I, •• "" I .... 
Ilso lho IbsoIuI ........ 11.- 01 1111 ~'''''­
IoI'es. ""'. tI\.ol f,bIt I _ hb'" II ""n boo ......, 10 
.... 1 ... 1. ' " impedo_ ."" __ lacIoo' t ........ 1"". 
bo,n I,. slmlla' 10 lilt .. _iorI 1m _ til .. . 

~ _ Tho"_ 01 IIIW- H-~'" 10 I 

_ "" .. : os 

.L,-~ 
2 - P.' 

r ... __ tII_ t ... c ........ or ... + -", .. ill 

11Mn1'''''1 ,1TIPt<II1ICII. 

N_ '" """ t ."" 
RlLorl" ..... _" OKlbtl. """ N ...... 

1oI"lhpl)r ..... "11011 t.,. 0_1151 10 Iiftd __ 
"''',pIp- _ II,- 1.616 10 find <Iklllolo 

fO r'NO VALUES OUTSIDt THE lAN;t OF CONVERSIDN T.'l(S 
Ta~" b DIe, ... " 10 V.lbop __ RMiao 

Hu ..... ' II oSee!,"I. ,..IU .. t+) S"bI,'" +20 """bal. 
wccaortel, ltorn 1111., .. n lIUII"IboI 01 <)ft:,bell until lho 
, ..... , ....... 1.11. "'iI~'n ., ... 01 flble I. To!i"" tho """. 
... "\'0. mult,ply tho c",'"pond'''I ""I ... !torn till ,i,M • 
... "" ",,111 ...... 110 ..,1""", b)o 10 lor each " .... ,.,.. 0lIIIo 
1t~11td 20 dB To lin<! lho _ .. I .... mull'pl, lho 
.... raspo>r<I< .. _I ... I.om "" "IM-ha"" _-,.1 .. 
cot ...... try 100 lot eocII I"'""", oub! • ..,e<t 20 dB 

ED ... ," _G.-.· '9.2d8 
49.2118 20 d8 20 d8 9.2 dB 

Vo"- .. I ... 9.2 d8 - 2..U4 
2.8&l X 10 X 10 __ 28I.A 

-. .M"" 9.2dll-' lill 
'.l!e X 100 X 100 1131110 

Humillf II .... 1'"1. _,In I_~ AOd +20 "',1Io1t 
_C" ..... IJ 10 1111 IN'" """"'"' 01 cIec,bo-I • ...,'il \til 
tum lalll wilt,;" 1111 ...... of Tlble I. For It .. _Ill 
""'0. d .. , .... tile •• 1 ... ' rom 1111 left·"""" ""I,-,,"Ik> 
co, .... " II,- LD 1m each ',mo ,.,.. __ 20 dB. F ... \til 
_ .. ,k>, di.KIIt "" .. I ... "om l1li Io"-hor.:r _, 
•• tk> column by 100 1m ucI> limo,.... added 20 .. 

£.IM/IIlI _a-. - '9.l d8 
.... 9.2 .. + 20 dl + 20 dB '" _9.2 de 
Yl>IIIp .. ,,,,, ·9.2 d8 - o.:M6) 

0.30161 X 1110 X I / ID '" 0.0034&7 

_""0' 9.2d8-0.120.2 
D.1202 )( 11100 )( 1/lIlD '" 0.0000120.2 

lIDI' II, ~Ollli' R.II .. r. Olelboll 

ror .. ti ....... 1 ... t""n 1_ I" boblo _ Mult'~ 1111 'or ,"Ii ... III.' .. I""" 1_ fro bob .. _ DiYI,. lho 
........ t .. II,- 10 ......... ,..Ir ...,101 1111 ~ CMI 110 .'_ .. ,'" trr 10 _CHlt"Ir ..... '1 '110 _indor .... 
_ In 1111 rable. From lilt .......... 01 •• 11010 I"'" 110 '- In lho boblt. To 'ho _ 01 ..... ,bOIo ._ 1_. _. +20 01<:,_ tor each 1_ "'" "",",- found. _ +20 .. lot _~ ,_ "'" ~ II,- 10. 
plot<! II,- ID 

bHo, .. _ G ..... , lion ..... ., .. '= D.OIll 
0,01l1 )( lD)( 10. - 1..31 

f ...... T.bIe II. 1.31 - 2 315 de 
2.345 d8 20 dll 20 dll 37.655 d8 

G(Nnw .... "'" '.~ e.o.,_ 

t.Mrp .. _G_-... .. ho "" 712 
712)( VID X I/ID .. 7,1 2 
F ...... t.blo", 1,12- 17.0!i0 dII 
17(150 d8 + 20 dl + 20 !III ::: 57.050 dll 

d8 i ......... 



GIVEN , Decil .. l. Tll bl TO FINO, IVolloge} • Pow., ond Ie RollD' ....renl 

TO ACCOUNT fOIt THE SIGN OF THE DfClln 

for po.Iri~. 1+) .. olu .. of tho , .... ,; ... , ... 
I ~,.I 1''' ......... " ~, 1(1 D" ,I"" " 
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938 Binding Posts 
• _11M .. lKIion 

• gold·p .. ,ed copper 'or low IM,ma' .... , or 
nlck.l-pl .... b.au 'or_1IOII>\I' 

• 'our colo .. 'n .... lal ..... pI .. 11e 

• .. c .. ..." t>lectrical dI«.c'lm,," 

The ocellenl electrk::1ol pr~1eI M1d inaenious ".. 
~I cIeSisn of tho! GR 938 Bindina Posts prtW~ ,II 
IIIe properties needed jgr ~n alec::IFClnic: Instrumellti. 
TWO.lyl ..... eavailable: N;c~·plaled brass lor .............. 1. 

Q
-~ -. ::.,.-

i:::.::;.-----.... -

and "",,"plaled ~ 'Of hilh conductiotity and Iow!her· 
mAl em! with con, _ lion 10 eQIlOlII" wires. BoUI $tyIes ... 
.... "a.ble .. illl eilher metal Of Insulated tOpS des;aned lor 
MSy hand-lijJh1enl"i. or ~in" 12..poin1 Wf1IIICI>e$ can ~ 
u* lor more permanefll t;OIVIe(;lions. The POIYQfbon­
ale In,ulellon ~ high Inwlilion resifl.8nce and low 
dissipation factor and II .... lIabl. In ted and black, for 
color (Qdlng. 

These bindinll POS's can be moun1ed on melal or lIOn­
conductlni: pa..ts 01 .", Ihid<.- up 10 0.32 I!l. (8 """t. 
TheIl it O.6Nn. cre. .. nee beI_ panel Insulators 
...nen blndlni poSIS If. moII'lled a' SIMCiatd ~ .... 
0.75 In. (19 mm) bet\ •• , /#lien. Mechanlcal 6elait. 
am rr.eUoods of connection ... shown In !he drawlnas. 

J.ck.lop The hollow blndlna posl doubles n I til· 
... l1li ~k. "flowing see ...... Connec:tlon fIYIII1 while !he nul 
II loose orclampeojofllo I wi ... Th' bin(!inB PO'it hJ$ th. 
Yme helghl abcwa • paMI .. the fIOnlocklna GR8148 
eo.axlal eonnector, tile center contact 01 which will 100 
l.....etlon as a 00".,.. lKk. Therelore, I Hrwnded blncI­
Ina poU spaced 0.7S In. lrom I GR874 .... oM!ClOr makes 
I U$elul c:ombiNtiotI that .,.111 receMI ellher • GR874 C<In_ or. 274·1018 cIolA>Ie banana 1lIUI-

VetUtilit)' The<e Is prKt1cl1ly ~I_ .. I COIrIpMibllity 
II'I'IOni the banana pup.-.d jacb In !he 214-, 777.,.-.d 
93keries Md edaplors such" 874-MB,.Q2, .010, arK! 
900.Q9. ConIaCl resistance, plul to jack. Is typicalty 
about I mO. 

__ "' ____ .. _0 ______ ... _ .. _10_ 
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938 Binding Posts 
~Ied Capper BIndi"""" AMembe)' 

B,... lNndIng-Post .ee ......... 

... _...-t A.-..... " ..... _....,. ... --....... __ ... __ . 
....... " ... _--_ . . ,... .... --_. ' . .-..... ' .---

Binding Posts 

... _-...... . -.... -uo.. __ _ ... _-­ua.c: ._ ....... _ 9»0 __ _ 

...... -........ 
Blndlnv-Po.t Acc.uor'" 

one! ·BR. 0.1 ... per pol, 

CI(H£lW. _'.'3 CA'ALOG 

... ..... -*' 

~ 
? 

• ·w 

I .'1 

1.1. 

•• 
....... __ ..... ' '-, ...... __ .... ','-"'--' .... _­._,.. ,,, __ ...... - ' .. -....... _. 1_'_." 

• 

• 

-_ . ...... ". ..... -­_. 
~ 
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Banana Plugs and Jacks 
IMUI.led Double Plug 

r'Nk IIIU",", Up 10 4 wv _ 15 A. BRU,KOOWtl , 10 kV ...... 
DiMlpollon fKlor,101 1 ~Hz, < O,~ 

NM Wo/chI:. O.4ot 0111 . 

21 ____ _ 

c....-lIotio&: 15 A. 
_ wtlcht: 21H', ·08, 0-2 oz 15.5 11, .0, 0.3 QI (8.511 . 

,--. .. _--9»,, ' __ ._ ---..... -'10<'0 
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~". k-.-

'"" 
~ 

• 

--1--
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Adaptors 
Refer .,so to the 81.t-M6 and 87"-0 __ 01 adaptors. 

QR8748 Connector and Binding Posta 

GR8743 Connector and aal\llna Plugs 

Connecton 10. ~ pW of )IcI<.top ~ 
postS !9381lrom GR87.0DBiII..........:to<. wI!h FOd....w. 
..... , ~ 10 21"HI( ~ ".. t. Ioc:"-Ilo ..... post lilt 
..... ~ .~ I>r' IWn 01 • ou.w. 
_ woipt: 2 ... (5711_ 

BNC Jack and Banana Plugs 

Ccwroocts 8HC ~ (~ 10 ~ poOr of 1od<-tDI> 
bind .... jlQ$IS. willi ...,., -... ~ win loci< to ..... 
pori"'" ~ 1ns\aI~ I>r • nrn 01 • ICIe.o 

'"' woltM: 3 .... (Mal. 

BHe Jack and Phone Plug 

eom.cts BJ'fC UIbIo lpllc) Io~ )M:II. 
_WeW>t: 2 ... ,5711. 

",.q.o --

Patch Cords and Power Cords 
(Refer alSO 10 me 814·R $ef'\es 01 C08l<~ PIlch con:Is; IhIy IIrfe IUperior SWR 
.nd other a..r.:terillocs 01 .... , ... at iii.,.. f.eQUende51 

Shielded aanana Plugs with Cable and BHe Plug 

SHe Plug wlttl Cab4e and GR874 Connector 

~­.­--
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SNC Plugs wilt! cable 

5().f1 "'lekled cable CIIMK!I 110_ ONe IaekI (1'OIl'~ 
_I_led coo._iota), 
M_~ LENGTH : 3 II (920 mrn). NET IY£fGHT, 2 ... 
($7 &I. 

~ lENGTH, 31t (920 ..... ). NET WEIGHT: 0ac.IbI0. 
3 ... (85 &I; 1iIWe. l.~'" (ol3 a). 
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= 

" ....... - -" __ e.. __ 

rOt ..-w requiI_ """ ... CUI"" Iho MMo • .,· eel 
~ .... _ ,0JII0q " ... Un ,.,.... -.. 

•• t!np: 125 Y. 7 A. WlR£ SIZE NO. 18 AWG. 
Ihc:f\ar I·... LENGTH. 7 It (2.13 mI. Nfl wtlGHT, 7 ... 
(0.2 ka/, 

i ••• ".<.=.;,: ... .;~.;.~.;:~------~·~·:':'~--. ...... 
CAMt ....... ..-. _ .-. 
UN ........ ConI, .- ......... 



970-Series Potentiometers 
These pot..,lkmete.s are moderately I)ficed gjf!trol$ 

WIth 1I'&I!<lUIIlity l)erio"nance. They /;.lIn be I,I$ed It dc, 
IhrQUlhoul the .udio> and uII'ItSOI'Ik·" ecj....,..;y • .,ps, 
and, in I'I'IIOy applications, at low radio l.eqUlO'lCIei. When 
prl&ed. the 970-Se<.es Potentiometers f<ItaIn their low-

.~ 
~--

QlPl'Cluonce ch;Qc:ter<tl its. Units are deslgned 10 be 
nested .. ith molded SfIKIIlI rlnaS. stad\ed on II kq; 
.... tt, _ held IQ&e!ho< WIth Chin """'" o;Iampinjj rinp 
and l ie rods. This essemb/)' .. lows units 10 be let In an)' 

desired phase . eLalJooshop. --. ..... , ... "' . .-
C' .. ~ ... . ''"...... 1 _ __ 001_ , --- , --_, .... _11<""' .. ___ 9 

.~ 

.~----,."' ...... .. _._ ..... ,..-.. '-__ " lO t I 
, ......... --"""',_ .. -... -.. -_ .. _ .. -. 
100_ .. _ .......... ·._ ... ..... .-.., ,''' ... .... , • ,to, ... 10<1 .. _"'_ .. __ .. ... 

-- - ... "'=-...,.. 
ft..., ____ .. .._ _ .... --_ .. . --_ .. _­__ 10_. __ ..... 

__ .... _co_ .... -. . --. _ .. _---_ .. _. _ ... _, _._ .. _.-. __ .. _ ... . --_ ................ . . -

.~ 

• 

. ~ 
"' ... 
'" 

.... _"' ... "Il .... , .......... , !I,,,,,. .. " ... _--­
~-..... _ ...... . '"'­---

""" _I ... !N~ 

_ _ JOI tH., 

'--~ 
11 • 

-~ --. ~ .~ -~ 
• _ """' __ ...... '" , ...... ... __ ............. IOO·C • 

• '_ .. .. odo.....-. .... _ ...,.. '''" ,-.. 

• • .. 

• 
• • 
• • • 

_ ..... __ ... ' .... _. __ ....... - .. ---_ ..... __ .. _-
_. ___ to. t ...... . --.. _ ... _---- ... -... -. 

- ~- = .- - = -- ~- ~ - - 4' .- ~-
_ . - .- _. - - 4~ .- - 4~ 

___ o-c __ • 

. -... ----~. ... ... 
I' ..... 

... .. . 
1M '"' 
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• 

• 
T_I~I"'" _''''' __ """_1_ Rod' . .. _ ... 

Rack Adaptors and Sets 
lr5!ed below lire !he Instr.........,t-P¥>el e>:tensiorls and 

hardware, supplied In complete Nt$. for convertl"ll 
~h-model Inst'\ll'l'lents \0( mounting In sta<..:lard I!l­
Inch rela, racks. In many castS. Ih~ Instruments .. " 
olfered In" ChOice 01 TIICk Of bet>ch moontings and $hould 
~ order«! ;Mil-Ily .ccordlnllo mount,"II reQu"emenll. 
n complete cal>inelS and hlrd_f • • t. tnduded. When 

338 PARTS 

felre/,W,.. •• rMCe5Yty. the Kl,tplors below ~Id be 
ordered. 

instruments missing from Ih" list may require mote 
.xtensive changn thlln an bel dono by simple kits or 
rT\IIy be u ..... va'lab le for rack mouohng DIller than by'~ 
coal order. In tt*"I uws. • General Radio Reaional 
Cent .... or '~\lII ' .... should be consulted. 

00< . ....... """"0 ,I>, (;0. . ... 00 



Cabinets and Mounting 

Genera! Radio Imtr=-t cabinets are waged, altl'3C' 
tlw, and ve<satile, Heavy·gauge ~Jumlnum and tOUih lin· 
Ishes oornbl"" to ~eep GR Instruments operating and 
looldl'll h~e new thl1!UJh many years 01 hard serrice. 

We use !Iw baSic: cabinet typeS: (l) Pedestal cabinets. 
fO( bench r'rIClU'Itillll oI1nstrumeots with" .tlllldard 19-

R..:k or hnch 1 ... I.o .... nll 

Geo&ral Radio Inslruments with 19-1nd,·wide frOt'lt 
panels "re supplillCl In II ct>oiu of movnllng lor erther 
relay·rack Installation 0( {O( use on 8 bench wI'>ete part. 
"bilit~ counts. All cabinets, whether for rack 0( bench 
use, "rll effec:tlV'e .nleid. pU",...,ling mutuallnterlerence 
with other """rby Instruments. 

Newer in.trument models are mounted In either a 
Hpedestal" cabinet IC>I" bench use <II" " "rack" cabinet, 
each SjleCIlic:aI/)l designe::l for Its particular lunctlon. The 
pedestal cabinet ral$ll$ the Instrument sllShtiy on " re-­
cessed pedeslal t!\lll ",""'ides • ~1'IoId for hftlnS. In 
smaller Inslruments, the pedestal Is the base lor" tiltTng 
mechanism and, inside, prcMde$ storaSe ~ 10( in.­
stl"UCllon manuals and SflllllllICtessorles. rO( convenient 

-,-
••• 

GEI'IlJW. """'C lin CATIoICCl 

• 6 ~ 
6p 

Inch.wlde panel, 121 rack cabinets, lor Installation In 
standard racks, (31 FIII>'TIlt cases .. for pOrtable Instru.­
ments. (4 ) convertlble-bench cabinets, IOf smaller lab­
oratory Instruments, and {51 tal>-benc:h Clbinets, lor 
1/Itx>r~lory standard$. de<:&de boxes. and .:imllar Instru­
ments . 

• ~_""""'"' ',~1. 

Clrryinl, larger Instrument. and assemblies In the pedes­
III cabinel !\live hinged I'Ie<Ivy..cluty handlll$ re<:1!$sed Into 
the sides near the top 01 the cabinet. SlkkIs In both ped. 
,,"lal and rack cabinets pe<mit easy removal tor servicing. 
The rack c"bln~ !'1M "II the. p''''''isions lor /l"IOUI1t1ng the 
In1!rumen! in a slandard 19-inch relay rack w'th univers,,1 
mouniJllII-hole SjIIICInS per ElA Standard 1'1&-310 and in.­
cludes rear--support bracket. as well. 

F~p" nil ca_ 
Ge""",1 Radio's exclusioe Flil>' TIlt Clse [....:Iudes three 

main PoII"" the rnstf\lmet1t Clbinet. " ezophWl eover. "nd 
II carl'}'ins-handle and Jever assembly. In use, the !1I&f.rU. 
menl sits on it. C<Her lIS" tIMe. To DP8" IhII Clbinet, you 
push dowr1 0fI the c,,[l'}'ing handle. The lever action 01 
the hand~ raises IhlI c"binet from the COY&/". The cabinet 

.lI ... nl> ............ '" """. _ ...... 

-', ...... "- ....... --""",,"' .... _._-.t,,,..,. ... 
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Is then easily flipped Into POSItion for O!)OIQItion. The 
ope<atlllll position may be lull~ open or tilled at almost 
any anal\!, A rubber !.eII1 dround too edge 01 the cover 
provicles friction to hold the CIIbinet In a tilted position. 
When lhe instrumtf1t Is closed, the 5Sme psl<et provides 
a ~I for the enclosure. Accessories and Instruction 
manual are con""nientJ~ stored In tt>e Flip. nit cover. 
~In FIlp.Tllt Instruments "ra a1$O aYeilable In s tan­

derd l"day·r!M;k Qlbiflflh; most other Flip. Tilt Instruments 
are ava,~bfe itd&pted lor rack mounting. In sucI1l1dapta+ 
tions, !I>e Flip-Till ease (mlnllS cover and handle) 0; neatly 
al!<l IIKIIrely mounted In a relBy ... ack adaptor P<lIIeL 
eo...erlibie·8ench Cobi",," 

Small and mediurn-slzed InslrUffi\!flts comrnooly used 
on the bench 8re hOllWd In GR'S un1qLIII Q:WoVl)!1ibt. 
bench cabinet. clesigned p!"imarily lor the bench but offer· 
!og Quick re .... r-rack edaptabllity. 

The C«IVIlI1ibl.be<lCh cabinet Is IMde ot sturdy aluml. 
num finished In GR medium gray wrinkle. The dust cover 
can be readily retnOY«I 

Instruments with pan&! meters Qln be tined to a con­
venlfl<1t aflile. 

Conversion tor relay...acJo mounling is easy; simply 
anach matchlnB panel elClensiQl'!$ by means ot screws 
to thl! Instrument and tQ the r\!~y rack, 

_ .. _ ............... un .... ............. ""<100 
.. .,. ._ Of """ 00,,",," _ . ... ...,... ... .-
10< " ., •• ,,, ... ,,, 

340 CABINETS 

lab-hn<:h Cabinet. 
~~ cabinets are simple eoctosores used prI­

marily lor tabor8tory .l3ndarrls and deeadl! OOxes. Two 
U-shoped pieces 01 ~tdl e.uOOed al ....... lnum a'l! strip. 
locked together to lorm tile sides; an alumonum bouom 
plate and '(,~nch aluminum panel complete the enclos­
ure. The result Is e CIIbinel well shklided. structurally 
salk!. "III eHic:lently nIitflUllldured. 

OIlier Cobine\l 
While most Geoef";J1 Radio inslru""",IS are hOUSed in 

the live cabInets described above, S(IVefiII Ollie( types 01 
mounhng are IIS8d to serve the &pI!ICial _ of po,. 
lleurar Instruments. These ranS' Irom the POCket·sized 
cases used far C(!1taln pOrta~ soond-measulOns lns1ru. 
menta to the s;>eciallzed .tructures 01 a Il<ltted nne or an 
admittance meter. 

Acce<!;Or)' mounlins nardware, such as end l rames., 
relar-racJc Sl.JPIX)!'1S, and relay-f<lCk ;odaplOf pani!l5, may 
be ordered separately il you WIsh to convert Irorn one tvpe 
at moon!!ng to aroother. Many of Ihe!Ie ace.ssorles are 
listed along with the ,elated instruments; there IS a cat· 
aloB ""ge lisl ing r.!Ick lIdaptOfS. Further information on 
such MrtIYm,e, d,menslons, etc, Is avaitabkl on request. 

. , , . 
09 9~ 

. ~ _ = ... _ .... ...,. .......... le . .... ~'m _ 
_ ....,. or ,... "''''''':1 <;:;"" ... 1> ............. ,~_ .-10·""""' ...... ..... ·".... _. 

• 



• 

Definitions of Mechanical Specifications 

DtmensJons 
All dimensions .ra O'\I6r-,lU, ... cap! depth of rack models, 
lind Bre given In dec;lmal inches and millimeters (I In. 
:25.4 mm). 

R..:k h .. trulMflll _h, Incl",,"" 1,,,,,1 pa"OI 00'. 
....",1: I~ 1r""1 pane! 

00' D.pth: Bahll"ld rut wo1_ 01 
lront ponel, 1ncI",,"" !Ii'\)' PI'"'>­
Itusloru on ...... ponel WI does 
"'" Inch.oIIt CIb," ..:Iii (usually 
_ 3 1ft. Ot n mm). nor a'IY 
ptl)tws/on. "" Iront penol. 

Weight 
AU _tWot<l B .... In ~ 0< """""'" end Bfl'ml Of 1<11<>-
1Jr8ml (1 az '" 28.35 Hi 1 II> = 0.454 ~Rl • 

He! Wei",t: Net welsh! I,.. 
cluclellIle we!eht 01 thcI hWtu· 
ment _ Its call1Nt. Indudina 
&'T)' rack-mounh/li ha~. 
-. opIloM .... 11$leeI lOt ., 

""""menl. the net ... lglll I. 
m. ... 111'11 I ..... InsInlmenl 
contllnma the _51 """'" 
bIn.!Ion 01 opIlon .. 

l'or'!.bI. lnttrulMflll 
_: !:Me closed: Incluo!es 
~Ia or OIlIer protrUsions. 
HeIcfrI: Includes _to ancI 
1 .. 1, H .. , . 
D.pth: Ove<-&lt. 

Un ...... 1 SII.I"", 
~tI dimensions .... mMlrnum, 
"",Jud."8 .,~ Pf'IlNsloM, bul 
ur:Jr.idi~1t cords Ot '*>It$. ) 

SIIippinc Wel&ht: SlUIIIIIniI 
\¥elanl Includes thcI ne1 -1&"1 
<lI till 1nI\tUITWII pi"" 1111 
woIa'l1 <lI all .(" .. ""'_ sup. 
ploed. pawet f;CfII (II a'lYl, aI"Id 
pecld/li mote'lols ,.....,IAId for 
1h11'tJ*'1 In thcI U. So. ..-.I 
0..0.. 

'-." "j 
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Reactance Chart 

"")0 

'"' 10 ~H. 100 ~H. 1 MIll 10MH. 

, M" 10 MHI 100 Mil< I GH, 10GH. looGH. 

Frequency 
" ~U~ , 
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Reactance Chart 
NwIP oblaln oppt01lmal. >.!<Ie _ ~ 1 beIot<o ust"1 fl&u'" 2 

Inductance 

Frequency 
F1GU~~ , 

E>:. mpie: The po;nt indicbted In Figure I cor~ 10 , 
treqLJ&nC)' ct abOut 100 kHz ond on 'Mucta<>ce of !SOO ~H • 
'" • cApa<;ilbnce or 100 nF. ~;.I"8 fn ellher case • ...-::tIInC<I 
01 oI>oiJl 2000 o!Ims. l't>oi fflIIf\a'lt I""""""", of • ~ireuil 
tonllinor1tl 1_ v.lues 01 induclArlOO ..,.. ""l"'<ilArlOO ~. ct 
""" ..... 100 kHl, "'1"""lmatoly. 
U .. of fI&u ... 2 

figure 2 Riva _iTtonal !>'eeloion bul GOe'S <lOt pr_ 1/'10 
dec:imai po;nl. wl>1eh m,,,1 bI...,.,1fld Irom. prelimi"""1 ""try 
on Fi3ure 1. Sine. tile chIIrt --.:tIlly require. 1M> klpr. 
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Abbreviations, Symbols and Prefixes 

In tills CBUlIoi. as In other Genetal Rad'o pubtications. OUr use 01 s ymbols. pre­
fbles. lIOd ebbre-<lallom loHows the recommlllldations of the Intemallooal EIec­
trOledln1ca1 Commission. the Amerlcen National Slalldards lost,lUIe. Inc .. the 
InstilUle of Electrical ftn.I Electronics Engineers. and oIlIet scientillc and enBineer· 
Ing O<lI8niulioos. Where tllere Is not agreement BmOOlllhese groups ..... II"nerally 
choose !he USIIBI! favored by tile majority. 

ABBIIOIA"ON' ANO SY .. SOLS • -_ ......... ---" ---" ...... , • .no [10.., .," 
• - ". _«r< ...... _ , - "" -.... --" ............. -.. ""'-.Ie , ... _ ........ '-' - -'--- • ,_ ..... <1«00, '. ....... _ ... 
""" "-'<0 .... , ..... , ...... .. , '._,-,( .... , .. --' .... ' .... _c:o-.'_ 
~ --,- om '.'''''''''' .........,., .... - -.u'_,,_ 

{ .... -~ .. 
~~ ---"" . , ,.t_ .. _ ..... ,_ ................ 

" 
,., 

•• _,Ie __ ""' .... 
,~ "'=' -_ .. •• . - ,~ .. ...... , ..... , ........... 

• - ~~~ - -I>"""~ VT ~. ...... , ._-, , 
~" , _ ........ "..,~UO'l , --- • .... " .. I 

" _~tc<o<>t"'_1 " -"""'" .. -" ""'110-' .. ~ 

'" .~ , ... , ..... ~ , ""'''' .. -,., 
< ....... -~ " -- --- " ....... '"""""-, ..... ,. -''"-- • '-• ~UO'I ~ --• ....... -, ..... " •• .. .... (101 • _ ... _(]<)o) .. -, • _UOOf ... -,-_ ...... - -.-.. ,._" -, --, .. --- ~ ~,-=, ""--"""""" - .. - ......... - - -~ -on _ .. ....-- , ..... <10'1 

~ 
_ ...... ,t .. , , --
-" ..... """- .. -• , - • _ ..... n., In l>). , .. < ... --,- -" .. "' -- • _ '"0 ... ·.,"'" -, .... ,-""-.. - -~~ , 10 .... ,.- - __ .. 'n .... 

" - ,- - ----• "oo_c •. _'" no •• •• - ""-' • -....... ......... ,"'" - --"""', ............. 
'M '_..o- 0 ..... u.,. , ..... ,_ .. 

'"~ , __ ..... ,,,1'1 
• ............ _,........" • _.--.. .... ,_ .. "' .... ..,. • --,_to - --• - ~ -, -........... _,. ~, .-I ... ""',.;:' .. """ ...... , .. _n<l'l 

" "'",,'- - ........... 
0 ",,_ ......... , ...... , .. , _.-.. ~ 

-~ .... ,--. •• -.,,,,,oum,"',>, 
" - ••• _ ............... 

ABBREVIATIONS 

- ,_._ .. In .... 

rn ..., ..... " ... L .. '" _ 

• --, .. ..., 
w -"' ............ - _.-- _ ........... tr, .. 

• ... .............. "001 , -n, _ ...... '_IOr 1o,,,. . ~ _ .............. . " • .......... ',IQ-" • 
• -. • ~, .. -or, ........ . , .......... ' ........... ., ..... -' ... .-... , .ott 
~ -.. -• --. • --n ~. , --• ~-,-.... -- , ......... ..... '--I • .-...l .... ,_ ..... 

_ ........... '10 
{""""""" _1\11" 

• --, • ~, 

• -_. 
• --, --• ...... ,,""'" , -0 -• __ .. _i.,.120>/1 

PIIHIXES 
0.-. '" _,,,"_ , .... 'o~, .. '0" =:.,_ ..... ., , .. - ... --. ~. -,G" - • ,. o. 0 ,. - • .. ." • .. -" , 

" .- .. 
'0·' - • 
'0-' -, • ". o. • ". .- • " . -- , 
". - • '0-· 0.' 
'0 ., ... • 



Decibel Conversion Tables 

In commun""'l ..... oyslems 1"- rallo be_ on, t­
lmounl. 01 electric 0< 1I(0IlS1;': power II ...... 11' e>Pfe$Sed 
,n units "" I """,ithmk _Ie. T .... decibel (l1\(1t~ of 
I .... bell .... 1M bf1ll&ll.on Of bwt-IO se. lt and I .... 111116/ 
"" Ilia ""plailn or __ " .~ in ,Imool unl~1 
.... Ior lhiJ _IXIH, 

Sinoe vo~ ... ."., cUf1'enl .. ~ ... lated 10 _ by i .... 
pedo"" •• bQI~ u.a llec:ibel ,nd tile new un be UMG 10 
UptHI ",Itqe lOId CUmlnt rallos, II COte II !Pen 10 
8CCOUIl1 lor IIIe lom>edlnca ... "ci"led with them. In. 
liml la, man .... I .... """ .. pondi .... ...,....1 ... 1 qUlntilles 
<an be comp.ored. 

F ...... Table I .... T.~ II on I .... 101_ .... QIOge, eon­
oersiQns can be ...- In .kl\er dlf«11on belwoeen IIIe 
number of declbel_""" , .... ~I"I _, "'1iA1'e, 
• 0Id currant ,a l ios. Bo!h IlblOli un .Iso be uoed II>< 
nell6/'> by _PIlII.otl"" 01 0 eon'tIISlon 11C10<. 

Decibel _ Tho nUnlt. 01 cltcibeto N .. """""""",Ina 
10 ttoe ral lo belween two amotJms 01 _ p, _nd p, Is 

N.. = 10101: : ; 

Whof1 I"", ""ll.orn E. I nG E. or two cur'ents I .nd I, 
-.'"In Idoml""llmpeGII""ts, 

" -- "0- , ~. __ ~ , " .. 0, ,... ___ ... ,.n" .. " 'I," 

II E. .nd E. Ind I, ..... " -"Ie In ~I I""""" 

'-, 
N .. = 20 loI:.t + 10 loI:~t + 10 ..... t-

. tId N.. '" 20 1oI:~* + 10 IoI:-<t + 10 "". t , 
whe<e Z, , nd Z. ... I ..... _ut. ","",11'- 01 'he ........ 
""""';"11 impedances Ind ~, and I(, are I ...... lues 01 
_ IIC"" 10r I"" Impedonces. E .. £,. I" .nd I, ... 
• "" t ..... bsoJut. mall"ilucles 01 the ~i", """ ... 
,,1,011. _ ' N' T.bIe I and T. " 1e II <an be .....:f 10 
...IUlII I .... impedonoo .nd _ ' adgr I ....... llnce 
DOth If. slmll .. 10 1 ...... preUion 10r power ""10. 

N_, _ Tho number 01 _ No. """ I -Id,"II 10 • 

_"UO ~; II 

N.. "" t 101;. t· 
f oo volt.,. raHos t or .Ultent "".,. 

1"""llcal lmpeda!lC8S, 

N.. '" los- t .nd No. = "'" +. . 
1I.1otI .... a-n _ Jloolt .nd "'po~ 

~ulliply <leelbelt by o.ll~1 Ie lind MI*I 
multiply ""ptn bJ 8.686 to 1"'<1 decl"',,_ 

ro fIND VAlUU OUTS tOE THE RANGE Of CONVU$IDII lUltS 

TU" h _ lboIl I.oV.ItaI,."" _l1.li_ 
N"", .. ", """tlltl. ,...IIM 1+11 Subtracl +20 dec:l belo N .... _ of _ ,bob .,atln I- J, ""'" +20 llec:ibelo 

' ,"' ... ·lvely fn:>n> Ir.. eive<! ~_ 01 llec:lbel_ unlll lho 1WCCeS_1 .. ly 10 tile 11_ IHIIOIbet 01 de<:lbels .... ' il tho _1_ lotio within "nee 01 fable I. TO IIndlho ",It. ....... 1. 111 .,1101" tho no"", 01 T_ I. For I .... YOItap 
... ,";0, "",lllply lho co" .. potod1nc .. I ... I,om II\e ,Iahl. '''la, dlvldo lho ".1,. ""'" tho Ieft_ """-,,,' 10 
!\and vol,-ulio c:oIumn by 10 for _h Ii"", )'OU .... 1> colUITVI b)' 10 lor _h ""'" )'011 _ 20 dB. f oo , .... 
" aclod 20 dB. To find , .... __ ,*,10. mulliply tho _ I1It oo, dmdo lho .. I .. trom I .... letI .... nd _. 
torrIIPOndlllll .. I .. trom lho rlJIIII-lllOld _.,,110 111110 c:oIumn bJ 100 lor eoch llmo)'OOJ __ '20 dB. 
col ..... n bJ 100 10r _" I,,,," )'011 $ulltnlclod 20 dB , 

Eam~" _ Give,,, 49.2 dB 
49.2 dB _ 20dB _ 20 dB : 9.2 dB 

w"ltap , .. 10, 9.2 dB - 2.884 
2.884 X 10 X 10 ", 288,4 

POwer ,otloo 9.2 dB - 8.318 
8.318 X 100 X tOO '" I!3IIjO 

[U"'~I. _ G ..... , _ 49. 2 d B 
+ 49.2dB + 20 dB + 20 dB = - 9.2d8 
Vol. ,,110, - 9.2 dB - 0.J.167 

o.J457 X 1110 X 1110 "" 0.00).161 
_,.U", _ 9.2 dll- 0.1202 

0.1202 x 1/100 x 1/100 ", 0.00001202 

"0"11, v.ltOf:. II ..... to o.cll,,," 
for rail ... ..... 111' !100ft those In taO" _ ~"Illptr , .... 

.I ... n .. 10o bJ 10 . """ ... i ... ty unlil I .... product un be 
found In IIIe lOIN.. F,om tho nurnbtr 01 declbell IhUS 
rouOld ..... bI .... ' + 20 declbools 10r ...." ' I .... )'OU ""'~I· 
PIOed by 10. 

[amp" _ GI\ot", w"lt.o.eo ralla ", 0 .0131 
0 .0131 " 10 X 10 : 1.31 
f,om To~II II, 1.31 - 2.345dB 
2.345 dB _ 20 dB _ 20 dB "" _ 37.655 dll 

f .. flu... 1JUi" 1_ ._ In ,""II _ Oivido lho 
. '_ fltlO b)' 10 wcc ...... ty unlll the rema'- con 
be lou ... In llIe II"". To tho .......- 01 llec:ibelo _ 
'''''nd. odd + 20 d8 lor eocn U"'" )'011 dmolod bJ 10. 

Euon~'" _ Gift", w,,~ ".10 = 712 
712 X 1/ 10" 1/ 10 "" 7.12 

from T.bl. II. 7. 12 - 17.050 dO 
17.050 dB + 20 dB + 20 <18 '" 57.050 dII 
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GIVEN , Oecibol5 Table I TO FINO , Powe r and {,Voltage} Rotio5 
u.renl 

TO ACCOUNT Fa_ THE SIG N OF THE OECIBEl 

For p •• iIi ... 1+1 ".It .... 01 the d •• 11M! 
";,,,1 p<>Wl'I" .. ,ito;; .... ~""'l~r 110." ""ily 
r;,;II1-hand <»r""'M. 

lloth "ohal" 
, .... tl..- II.., 

no","_ r. ...... , 9 I <III: !",N/: 

_ dH+ 

.1H1l ." • , ~ 1,12'1 
• $;1.1.1 ~ .. • I.on 1.1+11 
.~. MOO •• , .~ I.H6 
. ~I:IfI ...." . , ,.- ,= 
.1018 M:n< •• 1.11lII ,~ 

.nu .'''-J , .. I .Ul ,.m 
.1'1<10 . 1:;6~ " I.I~ 1,-
.• '10 .~ " I, I '~ 1.31~ 
.~$II! ••• 1:1 " 1.161 1.3U 
~oo 12 .. " 1,116 1.;01;0 

MOO ~or$ , .. I.I~" 1.<13 
,il;Ilk . I\'~IH ,. 1.:11):1 l l U 
.&:!'12 .SIS I " 1 .~ I~ 1.' ''' 
.S1'lI< ._, , .. 1.2"" 1.61' - .OUM " I.U~ .. s.u 

.m. .oJIt ... 1.1" ,.w 
.7 .... t .81&11 ~, I I .~" 1.8"l~ 
,H62 ~ •. 1 , .. ,.-.71,. .- •• ,~ ,.~ 

,7~ • 6:.!01 " I.~'~ I ..... 

,7<"" .~. ••• ,~ , '" .111~ .MU ••• ,~. ,= 
.1J:/!i .urn •• ,~ ''''1 ,7~" M~ " ,- ,~ 

.,.11 .JolW •• ,- ,~ 

.,.,., .St U ... 1.11l ,.-- "M .. UN 2.0n 
M" .~ " ,- •. ~ .- <on u "" " .. .1181 I~l L .. ,m .... .- .... 1 U "" •. -.- .- u ..... 2.291 .a, .* .. ,~, .~ . 
.N~1 <OM U '.M' .-- .to71 U 'M' •. -
~" ~, ... ,.W J..:I1l .- - " ,- ~.l1g 

.tl" - .. I.en ,~ .- :'1I~ U 1.111' 2.'" .- .a, u ,- UM 
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F .... "~<>Ii". 1-) ""I .... of the II .. "", nOl h volla/l~ 
.,lII p, .... ". ralioo! a ... J..,.. lhan uni,y, 11 ... , .... II'" 1.,(,. 
hand ... Iu'n ..... - 'n"!t"': n"li<) 

+9.1 dB .. " 2..8.51 
- 9,1 dB 0.12,'I(l O,'l.iOS 

- dH+ 

~- .:!><I ~ U ,- .~ 
~~ • 27.!o1 •• ,~ U.lI 
"'\ 1li8 .-. ... ,- UI5 
.5 , :!II .~ 0> ,- .~ _. 

.u~o ••• 1.1111 ,~ 

.St U • :1511 ••• ,- J,"I .• = .2<» •. , ~.111 • <,0;< 

. ' ''110 . 2_ •• ~.IJo4~ ,,~ ..... ~ .:!!4U .., 1.1'01.\ •. * .H~ . :lnl ••• 2.I~U ,~ 

.H.12 .:l:!39 ••• 1.11 3 ..0' .• An . ~IAA • • U~ 1.671 
•• ft:!< .2 1~ ••• t,I <l.1 • "77 
.'~;I .- •• ~,IIi8 H8<I 
• '~IU ,:!1M2 •• t.113 U~ .-. .,- ... .. ~ J.I U 
,0. 18 ,~, " v,:Ifo.\ 1o.I~ .. ~ ,~ 1 .• 2.:tII1 ••• .nl~ ,I><&"! '.3 ~ .• 117 5..:1'0 
.<e,,", ,~ .. I~JH U'/.J 

.t~1 1 .111>0 .. .~, .. ~ 

.• "111 ,,138 1.' .~ 1.IM 
1 171 ,~ •• ,m .... 
.tOlt ,~ ... .. ~ .~ 
.~ ,= 1.' .~ "M -, .'W u un ' .JI' - ,I.!oIt " ~, ~, - . 1511 .. 1.10,0 .-- .It". .. •. - .., .. - .1"$ " ~ UI8 

~ .. .1 '" .. f.'" .-~" . ,- •• ,- 7,". "',3 .I:IIt ., 2.7:1 1.111 .u, .13U1 u .oM •. * 
~ . ,- .. .~ 7.7U 

~ .,~ ... J .. " , .~ - .,- " ~, .,~ 

~. ,m .. .- ..'" ~~ • IL15 .. 2.111 MOO - • IL .... ... '.toI l "'10 



Table I (conllnued) 

,18 

.~ -" 'u ,= lI .ft .1 . 901 - 'U -- ••. 17 
.:/11.\1 • IIIUII' , .. .- II.'" . I . l"t .Vl,,;,i 'U -~, ~" .:11117 .(10.511 .0.7 ... 11.16 .,~ .0:JI!IIj ,n ... ~n .- .""" ,~ .~, . UIl: .I U 5 - ,U I."~ .o. 
.~, .011'2>< '" ,- ,~ .1 . 211 -, , .. -- ~. 

.HII .- 11 .1 ,.- "M . I.U ... - 11 .1 ,.~ Y .U 
•• 1"901 - 11 .1 ,- ,~ .,* .Ol~ 17. ' 7. 111 1 1.211 
.77 .... .m .. 11 .7 ,~, ').18 .,~ .0111(15 17.3 7." . U.~ 
.1Tn .".,., 11 .1 :UT.1 I:L • • .,- .01_ 17.1 ,~ ~ro .- .011.' ,1.4 :a..lIa ,.,.lIO .I:M' .01>120 17.t 7 •• " M .M 

.- , mOOD '" ~.758 I • . I~ .,~ .01778 H .I 7 .•• MU 

.:M. ... ._,~ 11.1 .- ,,~ . 13U' .0""'" 17.& ,- a7.M 

. ~'IIIlCI .000rftl 11.7 .- ".,,, ,~ .Olll\llj 17.7 7.17. ~ 

.1.~ro . - ,,. ,- 111.1 • .,- .. - ,,. 
7.7~ ~. 

.154 L -" II .' U."16 15 .• 9 . ':fit .~I= 17.' ,- GI." . " . ..,. .. U ,. 1.'" 'I.U .,- .IUII ' 1 .1 ,.~ ~" .1<'" ~1lI'M IU t .!r . .'l I&.ZI .I:Ioi5 .01540 '" ~ M.' 

.2<~ - 11.1 ••• Ift.1ID .,230 .016lt '" U2!I .m 

.2421 .- '" t .121 1&,'" . ' llS .0I U O '" •. = 57.11 :.raw ~,. 11._ " .1011 ,,~ .t:.'L)2 • QH'~ " . • .31. ..... 

.2311 .o.'>II:!~ 12,5 • . 1.7 11. ,8 • 11811 .0"'3 , .. ~.'I- ron 

.2 ...... .06_11/1 17.1 .. - , .. .11,5 .01:1><0 I ~.' "" n .. 

.231' =ro .2.7 016 "m .I,a l .OI 3-i~ ,., UIP ' .... 3 .ml .M2" 11.>' .~ I~.(Ift . ",~ .OI:I I~ , .. 1<.'10 , .. .- .061211 .U <,418 ,,~ .II~ . OI2m' ... ~" n .u 

.,m .Mt12 U .I ' .4101 It." .1Il) •• • lSI It .• ..... n .u 
• 2"J 13 .0<., • 13. 1 ' .61t 20.'2 .11011 • 012.10 II ••• " ,015 ~l .• 
.21'" .0<7li6 II.~ u"" n. .,~ .. - '11,2 ... P ." .21113 .00ft77 Il.~ • . 02_ 2 1.38 ,~ .01176 " .1 .~ ~. 11 
.~I38 .0<~11 'I .• • • 111'1 "M .,= .o".s I t .4 un ~" 
.~II! .0<4G7 U .4 • . 7.T.1 n~ .,~ .o lin ,u • • < .. 111.13 ... M_ ... .. '" n" ..0<7 A'_ •••• " . 11.:10 
.UN .~* 11.7 .~, U .U .,= A'~ 1 • • 7 . ... 1 a# . ~, M' • ,OS .- U ,- .010<7 '" •. = .~ 
. 2(ll ~ 

_ . 
1'-1 .W •. ~ •• 012 A'_ •••• .- " .n .,- ._, H.' Mil 25. 12 

. JgU - '" ' .07U ~" .,- - " -1 LOn ~ 

. J~.IlI .0 :1111 '" 6.IU k" .,q ._, IU u. n~ 
dB . ,~ . ~ . '" UN ... . ,- _ . ... ~ ~ - -.. ""' - 14.7 .~ " .51 .,- .o:rall '" ... .-.11" . - It .• &OM .-.,m .iJ .1OJ IS.' 5.tU lI.n 

."!011 - lU .- ~ 

. ':38 - 15.2 U$< :13.11 

. ln~ -, .. , .m, •• .,. - ... - :st." 3.111'lx I.,.. ,. . .. ,. ,.. ,~ .. ,. 
:L1S2X III'"' ,~ " ,. 

1<)- ' ,~ • ,. 
:L I G2l( U,... ,~ .. ,. 
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GIVEN, {6:!~} Rollo 

To flow! the ~\I",1tet 01 .... dIN .. <_'pO ... n",1O 0 ,inn 
pOw" nrtio ....... " ... II ... ![I'''''' JIO'f' ....... ,;" 10 I", • 
,.,.jl"lt" ratio ."d 1i,"1 , .... ...,m·.p""di~ "m,,""" nf 
t!o1Cil...s. f .... " I .... lal .... ....... d .... i!l'd " ... ,11 io nat11~' 
OIII'-""If of dlt' " ",,,I .... 011 ....... ""- tl" .. found 

,'-••• . ~ .. ," ... ... ... ,. ,. ." •• ... , .. - ~ .~ , ~. .. " ,. ,~ ,- 1.721 1.1111< ,-
" U~. ~.:MJ) ~01l ~.n1 2 • .w~ .. t.\I2J .- a.lI4s "" US1 

U ~.6~ ' .W U,' ~.- "00 , .• .~. ",al "W ..2" ' .m 
I . : .- .. - . ,11 • ,el '.~II .. $ . ' 11.'0 6.1&4 10.101 1o .2'~ •. ~ ... 50676 6.e~I .~ 6 .711 6 .1$C! 

••• ' .Il l .,~ ' . 117 • • I~ '.J'~ 
t .1 6 ... 1 s .• ...., 6 .6'» .~ .~ 

••• 8 .... ~ 8.1IIO!t .m •. - '.~ 

" ,,= l1Tl 1 ~IO 7..147 1 .a .w ,.' ' .~ 7.1\40 M7S 7 .112 1.7'~ 

'" 
,~ 7 IIIIl ~.O'lI< ' .00 ~.0\I7 ,. •. - .. 'i:~1 •. - 11,:1l1li ~.' .lZ ... ... 27 .~ ~.tIIl , .723 1I.7M 

" ~ ... a • • 11'11 •. - .~ .~ ,. u. '.27~ •. - ' .In ..• , 
U ' .5.U '.'" •. - ... '" • • U7 •. , .&. .- .- 11111 •. ~ •. , 10.1(1) 10. 1'10 tII, l61 lo.11H 10.111 .. lor.O ,~ ,0 nJ IO U . 10."~ 

" .. ~ 10.t.» 10. ... , IO.IOl1 10.lll .. IG.IiIiI .. - 11I.t.:II 10.~ 10._ 
U 1I1~ II 11100 11 .11 ' 11 '11« 1I .ff2 
U ,,~ 11 _'1117 II " I II 431 IU67 
U ,,- II.II~ 111M I ,,- lI .e7 .. 11-"l1 11.M' 11- ,,- 11 110 

U 1l.1MI U ..... " W IJ. I" l un .. '" ....... n :,77 IV. _ n",,, ,,~ 

" ,.~ 12 . ..... IU,UII 12.61' 12M' 
U IV._ IV._ I._li D '11.11111 IV:OO .. ,~ ,,- ,,- 1I.'lI! 12.1M8 

U 13._ 13._ IJ. IG:! 1).122 IUtI •• I~.~ ."':174 11.71':1 IUI2 ,,~ .. 13.'41 ,,~ Is .• r. IUIT I.~" 

" II.IU 13 ..... ' 11,611 ' ta.,I' 11.<1111 ... ,- ,= ,~ IU,Io! IS",I~ 

U U._ U._ ...... 14.UI , ..... .. " ,61 II 11<1 IUM ".:102 14.21' 
U ".TlfI .. = ,,= IU7Q ' 0·Sel7 .. " ... " .bOO ".61~ .. = IU,lil .. , ... 11. 11.- 11.- 1I .8M " .711 ., .. ~ 14,lllJ 

" "'19 .. - 11.1>70 •• .. - I . '»¥ .. - IA.UIIl ,~.me 

••• 1$.[17 1'\'13.1 15.14" 16.1$3 U.llll .. 1$._ 1~._ 16.~ lUll 16.J" •• Il."1 ' '\'432 II .. ", IU81 16.471 
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TO FIND, Decibel, 

Ell ......... _ t';itn:" _ 'rr ratio nl a I I, 

Fiw/: 3.1 I in """ t.I .... : 
3. 11 ~ IO Kk·, d " l~oI1"1IO') 
10.(1.'\.; <I II X " - .• ~ ... ,11I 1",,''''r\ 

M ... ., ... ," 
.ut .~ ,~ ,~ .7t' 

1.214 1,- ,~ "'30 I .~I I ,- .~ 2.Q'6 ~.IU 21,2 . ~ 2.en 2.1a.. U ... •. -J .m J .:n;r J .a..e J .' (l;S a.' M 
,~. .- 3,~1. 30,' . ~ .= 'W' ".'>1 ' ,10011 .-' _><111 ,,111 (/ ' .11.\9 .~ A.lI.'ol 
.~, $ .300 ~.n7 6, ' ''1 6 .1:N 
$.1'01 OM' ,~ •. m 6.~11 

•. J," • • J11 • . lJ' • . lI<l .. ," 
8.114~ (\.flMI 6.7~ e .7OW .~ 
7.1)14 :.(It;2 7.121 7,UII T.I'» 
7.421 7.4[,11 7.'!I.J 7.r.:I2 7._ 
1 .7>13 1.~IV ,- .- 7.f'l 1 

"'- Ial .... 8.1l1li .n. •. * .... ~.'1iIII ~ . ~ ~ . 
"~~1 8.MI~ ~ 8.1181 ~.1I 2 
11.0117 I . IZT 0.1108 ' .11i\! t.~I" 
~ .~~ 1 .410:1 ..~ UI~ 

•. - ' .7 It ' .7U • • n l ' .m •. - ' .m Io.cnl 101111 lo,or. ,.= 10,'11\4 'O.~'" 10.311 , 0.3 .. 
10.~1 10.= ,~ lO.&~~ tI~_ 

lO.7M 10.1S2 .. ~ ,~ lo.wl 
11 .00.$ ,,- II .OU 11 .01'. II 10'l 
11 .2'" 11.r.O 11 .71.1 11.311 11.341 
l1 , t~1 ,,- ,,= ,,~ 11 .61J 
ILTOlI 11 .732 11 .1.H n.Hl 11 .711\1 
11 .132 11 ."'" II .'»' ,,- ".0" 
1l. 14' 

it~ 
ll. otJ U .JU 11._ 

12->0' 'Z._ ,._.'" , .... ,,- ,.- 12._ 11.1\41 
' • • 7:0 IU10 ,,~ 12 ...... 
tJ.M' ,,- ... me 11,1141 

, UIO 12 , I ' 

im! 
l UI' ,,-

,~. ,~ " .406 IU13 
13.$3. ,,= 13..'.8' IUOI 
, 11U 13 : 3.1 IS.7'" IV .. ,,- ''''ItO I • . IM~ 13._ 

'0.- 14.M! ... 1" 14. 111 14. '.H 
14.2301 14.~ ,,_.70 11_2>i7 .. ~ 
lI.too " .0:20 II.' . ".~ II .ee 
11 .1067 1 ' .~' ... - lUll ".U~ 
1l.71<1 14.7 .. II.7eo 14.11t 14.7111 

".- .. ~ " .• 11 11 133 11.1 ... 
1~.OIl IUIMI ,~.on 1~,0><7 U .l0J 
16.1113 1~.'lQoI 1$.:/I!' '&,23\1 16.2.\.1 
IS.3<a ,.~ IS.an 16,_ 1$.' 1):1 
I~.'oo ,- '~.l.11I ,.~ 11.104' 



Table II (continued) • 

•• " .!tlooi 1~.r.3 ,,- 11.:19"< I$.lI'~ ,~~ ,,= 11'»1 ,~ 

U .. .51 ,,- II.t lT 1"-1:10 .. 1t.1 .. ~ ,,- ,,- ,.* ••• 11.611 ,,~ 1$.&<01 1$.:;oI) 1$..1;11 ,~ ,~ 11.111 " W 
OJ 11.- .. - " .• ~ . 11.1>ieI 11.101 11.111 1I.1:1e "m .. ~ •• II.Hl 111110 " 010"1 11.(015 ,~ ,,- ,~, ,.- ,~ 

••• 1 .... , 1 • . '11 1 .. .,7 1 • . ," 16.'" ... - I .. ". . .... 11.'" 1'.11l 

" 17.nu 11.031 11.000 17081 17.071 ".- 17.0II0! 17.110 IT . In 17. 1;\1 

" 17 1t7 IT 1101 n.111 n.l!i3 I1. I PoI 11_~ 11_~li 11.13' 17.313 11.W 

" 
17 __ 

1 1."l"l~ "* 17.3D'1 11.J,1 17.3!11 1T.3."IlI 17.3 •• IT.!II I l1.3n 

••• ,,~ ,,- 11 1O'i 11 1:10 17.lll 11.ua 11.~ 11._ 11.1 78 17.1110 

••• 11.601 11.$13 17.611 IT • .IoJII 17.M7 ,,= 1'.S;o 17 . .l<I:I ,,- 11._ .. 11.811 I~ tobj 11.8'19 11 .4.5G 11.a.w 11.11a I1.W 17._ 11.707 17.710 
n 111ao 17 :1 I 17.761 17.711 17.77S 17.~0j6 17_19"1 ,,- ,,- ".831 

" 11 •• ·01 11.~ 17.!16< 11. ><l"~ ,,- 17 J\97 17.1IOi 17.11' 17.11.11 11.1M1 ••• 17.\1.» 11._ 11.11$ 11.~ 11._ 1~.OO1 1$.OI~ 18.0"111 13.01O 18-0&1 

••• I .... J ..... " II.'" ...... 11. 1" 11. 116 " .1 J'/ ".1&7 11. 111 . 1 • .,. .. ' • . 170 I ~.IIOJ I~. I~I 1~.201 1~.1 12 '~,:o:!3 1"'1.~' '11-3" 18.:1.10& I~.-

"' IIU1. IIUll7 '~."XI1 ',,:10'< 11!.31D 18.3<19 l ... a lO 'II-.'IW '~.301' 18.37 , ., 
"I.""~ 'IL-19'1 1~.10".t '~.113 IU13 I~.I:U ' II-ttl IIUr,s 13._ 1~.t76 •• ,~-.,.. , ... I M 'MOil '''.617 III-~r. '~.&:I7 ,,,,$-fl U!,M>\ .. - 18.67>1 .. ,,,1»iIi ,~- '~.0\(111 1 •. 11. 1~.'211 I~."''' 1~.1Ii9 .. - IM.S70 ,,-•• .. ~ 1~.700 1>1.110 11!.1",I(l 18.730 18.710 , ... 760 ,,,780 1 • • 710 1Il.71iO 

"' , ... 7110 1._1 ' .... 10 III-~70 .. - ,~.s<o 1".l>.'10 .. - 1~.K70 ,.-
•• ,- I~.IIOQ I~.~ " .11' '8.1:1\1 111.11'11> ,1!.9 ' " 1"'~~ IH.M!! ,,~ .. 1"-- "M 1~.0/l1 111.011 ,Ukl? 111._ ' ".O-IS ".OM! " ,OIM II.OU 

••• " .MII ...... " .IM 1'.111 " . UJ " . UJ " .14) " . In I . . .. ' 1'.11\ •. , II.''' ' I~ 1110 11.700 '9."010II II,~I" III"l'll! ".23>1 ".207 ".$1 '11.7..-.., IU7t II.'A>.I 111.:1'1.\ " .30' 11I.31~ I,,_m ,,= ".3t~ I "'~ I ,,~ 

U '11,1'10 1t .• 179 iI.a.q, ''', .... ... - , II I I~ II . "", ' •. ~ IUH " t.5.1 ••• ... ~ III tTl .... sl 111.110 " .1" ,,- 1t~ 1 ~ .. = ." ... ,,~ 

M 20,1:10 20 .' 08 ~.~ ~- ~.~ :13_ 111 
M ~. &$_"" ~ .. . ~ .~, ~ .. 
" ',.101 37._ ~7.~ U-'Gt ~1.'" :11.7:10 
~ "".:I7S -~ 211.1'" ~- ~- ".'1"" • ,.,lrll ,".310 "."-1 ~~ ,".815 31.7:11 ,. M._ 
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