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1-2. ‘JThe Mndel 961 iu tha Display Sacti\)n of t.he

-Hewlett~-Packard Spectrum Analyzer; Model' 8561 is

the RF Section. ‘Together; the 851/8561 combination
15 nn analyzer that can display up to 2 Ge of spechrum,

-* Analyzer input range 15 from 10 Mc {o 40Ge, dynamic -

raage i8 60 dB, sensitivity ia at leust -65 dBm, fm-
age separation is 4 Ge, and functions are calibrated.

The RF section, a receiver that electronlcally scans '
‘the input stgnal s deserlbed tna sepnrute Oparaung

and Service Mameal.

1-3. usénlnlon. T ' 'R

1-4.- Tha 161 Disp!ny Sectlon. 16 an oscillusmpe with |
. a very wide dmamic range. It diaplays amplitudever-
. tua frequency, and range is such that a fundamental

and harmonics down ps far as 60 dB can be viewed
simultaneously. In addition to standard oscilloscope
functiors =~ callbrated sweep times, eallbrated guin,
chatee of synchrontzing vo;tagas, vertical and horl-
zontal positioning, focus ndjustments, and intensity
vartation -- the 851 provides additional facilltles that

widen the scope of the analyzer ns an electronie toal'. .

. 2. Amplitude Calitbrationa. Tlm BAl d!sp[n.y eon be
made proportional to voltarp (linear), propertional to
power (square)}, or proporticnal to the log of the Input
voltage, 1se of lagarithmic .calibration makes 1t

L Table 1-1,°

' poaaible ] vlew, amplit\nia \mrlntlons as grent as §0
... dBin tha ‘mame- :Haplay. P

S op Calibfated IF Bandwidths.., The 851 has cali- '
©1? brated IF band'yidths of L Bic, 100 ke, 10 ke, 3 ke and

1'ke. ‘The narrow lpandw@dﬂls provide resolution for

" closely spaced alpmhls, and for greater sensitivity.

Wide bandwidths ensure sufficlent IF bandwidthat fast’
gweep ritas and narrow spectrum widths. Wide band-
widths also allow the 861/8651 ta recover modulation
opearating as & Hxed-tuhed recelver. -

- Ce Aummaui:, Selection or OpUmum IF Bandwidth.

“Characteristics of the display are n function cf the

- width of frequencyband swept (determined by the get-

ting of the SPECTRUM WIDTH switch tn the 8561 RF
Section}, the IF bandwidth, end the sweep speed. There

- §8 an AUTO SELECT positionon the I.F. BANDWIDTH
-switch for automatlc gelection of eptimum bandwidlhs.‘

d. Oscill E -The 851 CRT internnl gra.tli.ule
gives a plup.llax—tree presentatlon. This graticule can
be {lluminated by ultra-violet light for maldng well~
defined oscillograms. - (The. HP 106B Qacilloscope
Camera tncludés an ultra~violet light source.) The
display section has bageline blanking capability also.
This s uged when vlewlng low-level signalse'or when
malkting an oscillogram since fentures of interées: are
clearer when base line glow 1 blanked. The CRT in-
¢ludesd n bezel for mounting a camern, nnd a SINGLE
SWEEP lamp that lm‘ltr.'ntes durntlon of the aweep.

f

Bpecilicatmns, 8518 Diaplay Sortion . (when cnnnectnd to 85518 RF Ser.tiun) .

DISPLAY (.’HAHACTEHIST!CS

Vertioel Dish]ny ('T ~cm full seale deﬂacﬂun)

Mode Seale Factor . At.cumcy"

LINEAR Ralative Voltage/om, +¥h full seale.
SQUARE " Relatlve Power/tm 3% full scale*

LOG 10 dB/cnt calibrated  <x0.2.dB /dB but
over 0 to 60 dB on' not more than 2
C‘R’I‘ digplay 4B over full cali-

dlaplay range™. .
*Exzept pulse spectra on 1-Me bandwidth '
+)°C to +40°C . ’
o .
Cathode Pa Tuhe. 'T 5 kV post- :J.Lcelerntur tube
“with P2 medlum persistence phosphor (othets op-
tloral) and intarnal graticule  : Light blue Hiter

mount !or oacilluscnpe cameri.

" brated 80 4B CRT

supplled. Light-proci CRT bezel provides firm

CRT Base Line Cllpg : Frunt pnnel. conirul per-

TF B.mrlwldth L

C‘RT Internal GraHceule: Parallax - free, 7x 10 cm,
marked it centitater squares with 2-mm subii-,
vislons on major horizontal and verticnl axes, )

“mits blanking of CRTtrace baseline to allow more
dettiled an:!.lysis of low repetﬂinn rizte yignals.

IF CHARACTERISTIC'S

iF ]nput Center FrLguenc! 20 Mc (nccepts 20-Me
output trom ahbl RF Bection),

Mmu.ll Bnndwldthﬂ of 1, 3, 10,100 ke arnd 1 Me
- can ba aslected "

Auto Select: One of the above bantdwldthe aute-
matically relected far best resolation of a CW
atgnal iot each comblnation of spectrum whith
nnd sweip time.




" l‘ablesl 1/1 2 o

'lab.le 1-1. Specmcn.tiona, 8518 Display Suction (wheb Lunnected to 85518 RF Sentiun] Ccnl:lnund

Models 851A/B

Bandwidth“Accuracy! Individual: bandwidthe are,
© calibrated within :20%, bandwidth rgé:cahbmty
and stability ty'pically better than :3

IF Gnin Set: -3e|.tinn attenvatn proviﬂes 4 ln BD
_dB attenuntinn In.1-dB sizps, - One sectlon nrosi
“vides 0 to. 70 4B attenvation in 10-dB stepa} the*
0 to 10 dB in 1-dB gieps. IF Vernler provides

_ contlnuous ad]ustmvnt hetween 1-dB stepa,

IF Gnln Set Aceuracy; 10-dH seétlr_m 40, 5dB; 10,
BWEEP C‘HARACTFR]STICS

-1 SH..:t nlnal,'3, 10 sgquence. Vernler prayides
_continticus adjuatment between caltbrated rates and

Sweep_ Time :\cnumc +3%, S

Inteenal: Swecp free rins.

* Line: Sweep synchronizun with pnwer ~lint- fre=
- quency.

plied signal of +3 to +15 valts peak amplitude,
BNC female lnpu* conneetor on rear panel.

. Single Sweep! Sweepactuated by[mnt pinel push-
button. . Panel light signifies durntion of single
'EWeap v : B

External Swue;:_p. A
Input: D to- +15 wilt external stgnul [Emm 10 K
ohlin source impedance) rosults in full 10-cm .

on rear punef, dirgct-coupled..

Blanking; -5volt exteinal blanklag signal rcqmred
- tonlankretrace, BNC femile connector o rear
~pamel : !

GENERAL e,

DugFut Signnlu' Vertiml and horizental sibnnla ap-
plted Io CRT are available for external appiica-
tions, - Rear panel BNC female connectors. 1F .

Test Point (20 Mc) 2iso provided; rear panel BNC
female coanector, .

Sweep ; "ime' Bix calibrated rates from: 3 ma/emte

—dB sectlon, =0, 1dB," e

extenda sIowest vate fa at least 3 s/cm R

Sweep_ Sgnch.rnniz.ntinn. T ,-. 7

" External: Swacpsynchronued with e-cternally ap--

el ht:
K kg), .. - ] .
hccec Items Sugglied' 7-1/2 - fant (2290 mm)

CRT borizontal trace.. BNC female connector -

Vertical: 0 to sppraximately -4 valts, open. c.ir-'

cuil; 4'70(! ohms gource lnped:\nce, B

Huri.mntnl' .10 volts p p 40, ’ivolt. npen c.ircutt' .

aweep approxjmate!y symmetrical about 0 mlta
Sweep impemnce 4700 ohims.

RFI: C.undl:cted and rndmteﬁ leakayse llmita arg be-
low ihoge specified in MIL-1-6181D and MEL-I-

. brackel‘ juinlng kit,

Power: 115 ar 230 volis un':, 50 ta 60 cps, less
- than 5§ watts. : v
Dimensions:

. ’ CRRENY [T p——

. [,,._[
- 1FF |

e — i
| u"um’.‘.:rr.n".z'a'l..' =
o) 1ia vk ey .
[CHIpp : "

O N

— M s

Net 34 1b (15,2 kg). Shipping 38-1/4 b

“power cu e} rack ‘mounting, kit; jolning br-cket
Rit fm- mounting Medel 851 an- Mudel Hﬁﬁl

Acpassor Itams Avai]nble 8442!\ 2u-Mc Crystal
fle= 1 nv' increasea rcsu!utlon on 1-ke hamhx;ldth

- Optiens::

o7 PT phusphor in Hew of P2 (nemver hller ﬂup-
pued) no additional charpe, -

f

J31, P11 phosplmr in lieu of P2 {green mter sup-

© 16B10C, . when connected o the B551 using the | -

- Table 1-2, Acceusortes Supplied

plled), no addltional ehurge, y-

HP Stock Number -

Degcription

Name -
8120-00';!3 Power cable ) )
50800218 | Jotning Bracket Kit
50600076 ' Rack Mounting Kit .

' Standazd 3-combuctor, T+1/2 foot NEMA pwer cable

Platea n.mi hnrdwnre for hunding 851 1o 3.;5‘

P-.u'ts and hnrd\va.re for mauntirq, 851 in 19—lnch r.nk

a



Moddll E51A/B

18! Anuurlous. L

1-6. Many of the applica.uona of the Hew tte I"a.ckard :
- Spectrum Anilyzer are discussed inApplication Naotes
-+ @3 and B3A." One of theso agpitcations is thei analyels.

ut short RF puls-e. Because of a chotce of IF band-

dynam.lc range ofat least §0dB, and calibrated
aweep spaedu, the analyzer 1s a valuabla tool in pilse
work. ‘Shorl RF pulses (terua of naposeconds) hava heer
‘difficult to analyze In the I Ireq vdamain be ol
Alimitations in dynamie range and vae TF bandwldth of

- ‘wvailable anafyzerz, The 1-Mc IF bandwidth of the B51

gives 11dBaladdlilonal dynamie range when mersuring
shart pulses, L.e., additioral by comparteon te a hypo-.
theucal syatem hﬂvlng B0~kc IF° bandwidth a.nd equal

-

- Tahle 1-3.

¥

ngrnphs 1-5 to 18 %

CW dynamie ra.nge. With' the B51 callbrated sweep ’

timea, pulse -epetition rate can be determined directly

. from tlm display, ellminating the need far maasurlng

repetition rab*externnll]r. c

. N

1-7. cnl-mnl RAY TURE wnum'r. _-

1B, The cﬂthode-ra.sr tube {CRT) supp!te.:l wlth the HBI .
is

" clalmand adjustment procedures for the CRT are glven -

Accessories Avallable

nn the warranty at.the rear of this manual: TUse this
Jorm und follow claim instructions exactly when re-
¥ turning o CRT for wa.r:anty £ J iwtment.

.j'

* Model Number | Name - Deacrigtlan ]
sz 15f Bandwidth Crystal Filter | For use ahead of 851 IF input; improves skirt
Lo ) . . " selectivity ~- pass band less than 10 ke, 60 dB '
! e | down
o et C ‘ ! '.
S oo _ Table 1-4. Optlona
Number * ) Lo Deseription .
R { ' P7 long-persistence phosphor and amber filter supplled in leu
oL ' o! P2 phosphor; no addiilonal charge. -
-3t : . PEI medium -peraisteru:e phoaphor and green fllter supplied
! : R in Heu of P2 phosphnr' ne additionn] charge.

x
g

13

Section'f 7 -

arar'eed agalnst elecivical fatlure by Hewlett- .
- Packard tor one year fromile date of sa1=' Warranty -







Seetlon W
- Flgure 2-1-

Models 851A/B

'
a
i

' b
* IMSTRUCTIGNS -

L REMOVE TILT STAND, SEET,
" TRIM STRIR

. S
. S " FMLT sTAND ¢ ‘ /
AND : \ | /
2. ATTAGH FILLER SYRIP AND FLANGES v ' VA Lo :
. WITH LARGE NOTGH ON FLANGE - : . :
" 70 ANSTRUMENT BOTTOM. -, o

o . ! N .

FOOT RELEASE
- BUTTON

i
LARGER
MOTCH .-

-3z % T

L I v
“PHILLIPE - HEAD JGREW
W/EXT TOQTH %,

. LOCK WASH \ b

5020-0710 "
i
R I -
FILLER STRI? .
. o \ 1 .8040-0i54
g : de} N8 sortoM cover v !
LT TSRACK MOUNTING . i
5 FLAMGE
8020-4T1 .
‘Figure 2-1. Rack-Mounting Procedure
13 - .
.
il
2-0 .




.Models 851A/8B

2-'IL INITIAI. INSP!CTIO N.

‘ 2l MECHANICAL CHECK,

2-3. M damage. tb the shipping carton 19 evident ask -

that carrier's ag,Ent be present when mstrument is
unpadked. Inspect instrument for mechanlcnl datn-
age puch as seratches, dents or broken knobs, Alse
‘check the rushioning mnterinl for signs af Bevere
stress.

24 PERFORMANCE CHECK

2.5, 'Fhe electrical perform.mceul the 851 should be
verified as doon a5 posaible alter receipt, Perform-
unce checks sultable:for incoming inspection are
gllen 111 Paragraphs 5=7 through 5-14.

2-8. [y LAlM FOR DAMAGE.

2%, Ifthe BST i3 mee’ mimlly damaged or fnils to
meet sgpecifications on receipt, notlly the earrier and
the neareat Hewlett-Packned ofifce: 1mmed1atsi, (A
Ltat of saies and service offices is at Lhe back of this

mnnu}l - Retadn the shipping cartan and the padding -

matetial for the carrier's inspictlon, -The Eeld of-
flce will ‘arrange for the repsir or replacomant of
your tnst rument wtthout w.m'ng for the clnim agnlnst
the carrl‘r to be settled. .

2-8. CtINN!CTIONS. .

&40, Tc interconnect the 351 and 3.151A pmu-m:l as

ln Flgure 2-2and ng follnws'

a. Do rot connect primary power to the 851 /8551
unttl ut]ler interconnections havo been rmde.

b, }"lnce the -inodel ‘B51 Displny sectlon on the
Model ‘8551 RF Section.

c ,A pawer cnble 14 sugnlied with the. HSI and five
cablés are supplied with the 8551 Qunnece cahles a8 .

ahnwn in Figure 2-2.}

d To obtaln the imst commen ground for the tvo
gectlons, stiapthem together with the plates provided
in the - 1oining kit (supplied), Bonding instructins
are supplied with the kit." . :

2-10. POWAR REQUIREMENTS.

2. lf The 851 ia designed ta operate Erum either a - -
115- or 230-volt, 50- tu 400 -cyela mource, and re-

.Beetion IT
Pnrngraphs 2-110 2-18

- : 'SECTION 11 .' T .
TR ; INSTAI.I.ATION o R g

quires appmxlmately 55 watts, However, when used
as the display section of the analyzer, the linz input
for the 851 §2 in the 8551 RF Soction and power is

- extended to the 851 by external cable, The two sec-

tlans of the acalyzer require approximately 330 watts

acd a nominally 115- or 23 -volt, to- ta 80-oycle , 5

Bource.

2-12. Both sé tions are equipped with input trans-
formers. Primary windings on eachinput transformer
can be -connected in series ‘'or in parallel; a slide
awitch (115/230) located on the rear panel changes
from one type of ‘connertion to the other {see Figure
3-2%. Alwaya check the setting of the slide switches

. in both secticns befare connecting the analyzer to n
power source; the setting of the 115,230 switch must -

agrer with tho voltage of the power source, Refer to
Figure 2-2 for sequence of the plug-in procedure
Sequence for tuen-on s glven In F‘igure 3-3.)

2-13, Thé fuse installed at the factery ia for 115~
volt opevation. When operating from 230 volty, use

 fuae of the value shown adfavent to the 230-volt po- .
-sitlon of the slide dwitch,

2-14. ‘To pratect operating personnel, the Natinzal
Eiectrical Manufacturers' Association {NEMA) rec-
ommends that inatrument panel and cabinet be
grounded. The nnalyzer ia equipped with o three-
conductor ‘powar cable: the third conductor grounds
the inatrument when the cable is plugged into an ap-~
propriate receptacle, The offset pin on the power

jeahble three - prong connector 13 the ground. .connec-

tion, To preserve the protection feature when cper-
atlng the instrument from n two-contact cutlet, use
a threc-prong to two-prong adapter and cunm.-ct the

- green lead on the adapter te ground

2-13. ESTABLISHING FIGURI-OF-MII T

o RJ.'I'INO-

i

2~18, Immediately fullowtng initial inapeetlnn it 18
pood practice to establish o Hgure - of « merit rating
for your 851 Display Section., . The IF Sensitivity

" “Check (Paragraph 5-24) enn be used to establisl thds

figure, Space is provided in the table below for re-

cerding the fyures chtained.

2-17. RACK MOUNTING.

2-18. Prou.dure fnr rnuk-mmmting the 851 i3 iInds-
cated in Flguee 2-1,

-
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Mcldels 8514/B

Table 2-1
' , © Table 2-1. Figure-of<Merit Rating S
.. Input. ‘Settings, (VERT Dieplay at LIN) ° R
" - | T al ©, | Power Input for 6-cm
‘Freq Point . L F. BW 'L F. GAIN (DB) "~ | Sig Gen Used | Cuble Used | Vertical Deflection
20 Me | L¥, INPUT| "1 MC oimgano 6064 105034 '
I F, .VERNIER, max cw S o
W KS | . _
10'Ke :
A ) ‘
1 KC )
\ B
1 ! E :
- , '
\ i ; :
h | .
N ‘; | i ,
| iy |
H . -Iﬁ
i 4 ! ’
: - ;
; i » ’
. ' i oL
i i Yoy /
‘ I .“lﬁr‘.; 4. K k
P . M ' ;
' ) i
L] .
| :
: : P
P
. i
F i
N i
Vo ! ! i
.
i
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Models 8514/B "

Section IN
- Figure 2-2

l'l-:-'&'y' i

X 6\9

NO‘TE

+ nection sequence 18 the same,

. 05551 8070 Coaxial Termination; lnsta[l ln LO
OUTPUT - TERMINATE in B0s.

-

2. /7 Connact 2GC OUTPUT to 3GC LF.INPUT..

3. Connect 200MC INPUT to OUTPUT. '

, O ‘Connect SWEEP OUTPUT to SWEEP IN-
PUT. - :

' O Coanect 1. F. OUTPUT to 1, F,INPUT.

8
7
g,
g, [ connect 851 CONTROL 10 8561 CONTROL.
1
1

0, Connect SWITCHED LINE QUTPUT to
L LINE INPUT. -

14,

Appenrunce of the 851/8551 shown rna:r vary from athér
verslons, Interconnections shown do not vnry, and con-

12,

13

16.

" 14,

33D-watt spurce.

- 125600207 Coa.xla! Termination: Inatall in EXT

fet LINE to OFF.

BBS1 llne voltage swltch‘ sel for npminal volt-
age of power Suurce {sot with b‘laﬂe of serew-
driver); check that fuse i value markoed adja-
cent 10 selected switch posltion. .

851 line voltagé swlitch: sct to same detting as
et 4t 8351 Iine voltage swltch; cheek that [nge
is proper vulue for voitage set

LINE INPUT: connect to 115/330 V, 50,80 ©ps

MIXER INPUT whea using internal mixing.
stgnals, . B

Figure 2-23. - Instalhttuh‘c‘onnect‘lons, Madel B51/8861 Hpectrum Analyzer {sheet 1 of 2}

3-1
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Figure 2.2,
24

Installation Comnectiona, Madel 851/8551 Spectrum Analyzer (sheet 2 of 2)
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i INTRODUCTIORN.

3.2 The Model 451/B551 Spectrum Analyzer is a
trigle-conversion, superheterodyne, scannitg receiver

- with'a visual acoplittde.versus-frequency outont. In- |
formation ohtained by the 4551 RF Section isdisplayed .

on the 861 CRT. Analyzéscontrols aze catlbrated and
thus cnnshlerahlq informatien can be read directly
from the dlsp]ay- callhratiun accuracies are glven in

' Tabla 1-1,

34. Baste procedures lor operritlng the“anal:,rzer are
given in this section of the Muanual, Information on

spectrum, anzlysls .and applications of the 8531/8551.

Hputtrum Analyzer are prnvlded in HMP. Application

' Notes 63, B34, and 833,

'.!-4. Opera*:ng the ana]yzer requlreﬂ both the display '

and RF secliona. A# Iastructions for the 851 are more

.., easkly understood in conjunction with instructlons for -
.. the 8351 RF Section, the Operating Plates, Figure 3,3

‘and 3-4, Include tnstructione for bath Instrumenis.
Howevnr always remember that instructiona given I

. thig Manunl do not discuss limitations en Lnput signal

level. Thérefore, before turning on the mnalyzer, also
" refer o the oparntlng instructl.e‘.-na (Ser.tian ) in the

" 8351 Manual.

3-5. Front banel éoritro'ts ave tdentlhed and.bi;laﬂ]r
described in Figure 3<1, and rear ponel cponectora,

" and switches are \dentified in Figure 3-2; tnitial turn- -

on lnitructbnns are given in Figure 3-3, and photn-
¢ pruced'ures in Figure 3-4. | I

3.8, Dpttrnum I 'F. BANDWIDTH aettlng for selected

“PECTRUM WIDTH and SWEEP TIME settings |3 given

in Table 3-1. COptmum is defined &s the narrowest
handwidth that doea not attenuate the signal becayse of

limitations in the rise time of the $0-Mc IF amplifler. .

{The SPECTRUM WIDTH switch is on the 8551, and
determines width of 'ba.n.d Ewept by the 8531 mel
Qscillator.) - 1

l

. Noté o |
Withl F. BANDWIDTH n.t AUTO SELECT
‘optimum bandwidth is avtomatically selucted,

R B
. 1 . .
3-7. FUNCTION DISCRIPTIONS.

4-B. The 851 Display Sectionincludes a'20-Me IF am-
", . plifter withilve calibzated bandwidths, shiaping cireuits
“that provide a cholce of amplitude calibration, and a

cathode-tay tube, and asgociated cireuits, ong u! whizh
iso cnl.lbrnted SWEEP/TIME awilch.

T .;_ilr;bgtﬂon I
' 'OPERATION

Seclion hui |

Paragraphs 3-1t0 3~13

3.9, IF BANDWIDTH,

3.10. ‘SELECTION. Bandwidth of the 20-M:: 1’ am-

- plifler is 1 Me. However, by means of selectablepre-
cish‘m {ilters, this bandwidth can be narrowed to 100ke,
10 ke, ke, or 1 kc; selection 18 made with the IF
BANDMWIDTH switch,

3.1%.'RESOLUTION. Display signal resolution Is

. deternt[ned by the LF. BANDWIDTH setting. The sig-

nal shown onthe CRT canbe ¢onsidered o preseniation
of the spectrum as seen through 8 moving passband.
' The amauntof dpectrum aeen atany instant 1sihe ratlo
of IF amplifler bandwidih to spectrun width. For ex-
ample, if the I, F. BANDWIDTH switch I8 set at 1 Mc
and the SPECTRUM WIDTH switch 18 set at 100MC/CM
the spectrum being examined i3 1 Gec. Ome-thousandth
ol the spectrum cante seen at any insiant as the hori-
zontal aweep voltage moves-the passband across the
CRT, The rate at which the passband moves is set by
the SWEEP TIME awltch. The shape of the display is

" the paash'nnfl characteriatic of the IF amplifier.

3-12. OSCILLDSCDPE.
3.13. TUBE, The B51 CRT is n B-inch tube with an

internal, parallax-free, graiiculs. Unless otherwlse.

ordered the tube 13 supplied with a P-2 medium per-
sistence pheaphar and light blue fiter.

3-14, TIME BASE. Time base rabge s from 3 milli-

o seconds per centimeter to 1 second per centimeter,

and is" selected with the SWEEP TIME switch. The
time bage can he gymchronized with an isternal or ex-
ternally supplied signal or with line frequency. For
photographic use, a ainple-sweep mode is provided;
selection of mode 13 made with the BYNC switch,

3.15, ALIGN AND BASE LINE CLIPPER CONTROLS,

" An-ALTGN controt filts the trace angularly to permit

alignment with the graticule, and a BASE LINE CLIP.
PER cintrol blanks the base line when viewing low-
level glgnals or when phntographlng wnvel‘nrms.

| 9.16, OSZILLOSCOPE DISPLAY,
317 In using the analyzer oscillogeope, remeinber -

that the display information is nat the same as that
. presented on g ~nventional pacilleseope, The infor-
matien displayed by the analyzer is nmplitude versus
freamanr{l whereas the conventlonal oacillogcope dis-
plays amplitude versus tme,

3- 1B SHAPING In adiition tothe usual gscilloscope
controls and circults, the 851 Bisplay Scetion kaa eir-
eults for ghaping the algnal outpat from the 20-Me IF
amplifler. In addition to the conventional Iinear dis-
play (proportional to signal voltage), by means of these

3-1



Marlels 851A/B

o F = nN

®

L

N

~®

“ b, : Markers used ln signa! identlhcat!on tech-:

nl.qua {See 8551 RF Sectlan Manual. )

‘-c LOG scale for VERT DISPLAY.
. Turn clockwise to blamk base lne.
‘ Adjustu blri'ghlnesa of lrace,
_Adiusts Eotus of tmce

To abtalin one nen-recurring sweep, get SYNC

at SINGLE SWEEP and depress pushbutton.’

Lightu when single sweepstarls, gnes outwhen

" single sweep enda.

- SYNC:
'| a4, SMNGLE SWEEP: sets up internal connec.

tlons for single-aweep operaﬂon.

b. LINE, INT, EXT: setsup 1ntema! connec- -

tlong fnr type of ayne valtage selected, Far
EXT cperation, Input (B‘!‘NC lNPU’I') i on
rear panel. .
B .
Selects time base for horizontal sweep from
gix sweep rates. At EXT, sets up internal
conditions required when using sweep voltage

. -gupplied from exteranl source. VERNIER pro-
. ﬂdeacontlnuuusad]uatmant baiweer.cnl!bmied

Bteps.

a. Sca.la uaed with VILRT DISPLAY at. SQor

10]

R 3

Note -

. At EXT, apply sweep voltage to SWEEP

12

13,

14,

inyut on rear panel, and corapaiible blanking
pulse to BLANKING inpul'. alsa on rear
panel.

- Selects vertlunl catibration:

LINE: amplitude propartional to voltage

5Q amplituda proportional to power

LOG: amplitude proportional to logarithm of
input signal; level indicated in dB.

L F. BANDWIDTH swktch:

.1 KC to 1 MC; manual seiection of 1F band-
width:

AUTO SELECT; automatic salection, for CW
signais, of optimum IF hendwidth Ior chosen

SPECTRUM WIDTH (un 8551) and SWEEP -

'I'IME settings.

Vemnter for LF, GAIN(dB} asvamteristurned

cw, up to 1 dB of addltlonal gatn ta lnaerted.

Controls IF input a.aemm tor, in 10-dBand 1-dB
atepa.
Higheat gain seiting 7O+ 10 (outer controt
. at 70, inner at 10}
Max atten setting: both controls ai ¢

Pasition ndjustments: HORIZ POS shifts trace
to right or teit; VERT ros sbllts lmce up or
dovm, )

Adjusts trace angularly, mnbling upemtnr to
align trace with graticule horizontal axes.

Figure 3-1.

Front Panel Controls, Connectors, and Indicators
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" Models 851A/B

Sectlon I
Figure 3-2

1.

7.

2_%9% 9

FANR % power cable connects here. Cable aup-
plied with BS1,

' 81: Line woltage slide switch: controls power- !

supply input conmectlons. Always check that
switch is get for nominal voltage of externnl
pdwer source.

Fuseholder: rating of fuse 13 marked at the
line voltage switch setting which corresponds
to veltage of power acurce.

O J1 cable for carrylng 20-Mc IF signal
from B551 R¥ Section connects here, Cable
supplled with RF section,

O J7: cabla carrying sweep voltage frbm BE1

. t0RF gection cormects here. Cable aupplied :

with"RF section.

J8: input for exte nal sync stgnal; requires
pcamve-golngpulseo! hetweend volts peak and
15 volts peak

J3; Input for externn‘ly suppllad binnkeing volt-
age; requirea negative 4- to 10.valt pulge,
width of which is compatible with retrace time

- of external sweep voltaga used. .

J2: input for externally supplied aweep ﬁltnge;
requires D ip npproximately + 16V sawtooth volt-
age from 10, 000-ohm source.

12

d5dd sy

b

10

U with h.lgh -impedanée earphones, autput ean he
" uged {o monitor rnnciulnted signals taned In on

11

1.

‘CRT pratective cover;

‘detector follawing 24-MC IF nmptifier and just

- TIMESPECTRUM WID'TH connections required

: may be removed for
uMcing and/or tube replacement.

J10: signal to CRT, sampled ot output of video

ahead of vertical am'pll!ler‘ D to -4 volla open
circutt, 4700 ohnis' impudancu, BNC female.

analyzer.

i
J33; for sampling 20-Mc IF aignal just ahead .
of video detector; BNC female.

JA8: sweep voltage, dampled just uﬁend of hor-
Izontal amplifier; 10 volta +0.IV peak-to-peak
open clrcuit 4700 ohme impedance; BNC fe-
mnte.

>
Note i
VERT and HORIZ cutputs willdrive'n high

Impedance X-Y recorder to obtaln an X-¥
plot of gpectrum displayed on CRT,

D J9: 14-conductor cable connects here;
carries t15 Vde to RF section, and SWEEP.

for IF bandwidth AUTO SELECT operntion.
Cable supplied with RF section.

Fipure 3-2. Rear Panel Switches and Connectors
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3.

"5,

Set; BASE LINE CLIPPER. . .

Es@
T 0®

“ﬁ@

oty 9 ?f

00)

LINE: get to STANDRY; light should glow, fan
turn, Atter about 10 Seconds, base line shou)d
appear on CRT. CAU’!‘ION Bofore setting
LINE to ON {atep 1), be Sure [an ls turning;
BWO can be damaged if fon is not operating.

Set; SIGNAL IDENTIFIER. . . . . . , OFF
. FREQUENCY TUNING , , . . COARSE
SPECTRUM WIDTH VERNIER. . . CAL

ATTENUATOR(DE): Set to60. Be ‘sure switch
gerts in detent. :

" Set range sultch, "FREQUENCY (GC).

Set IF '
R. 200 MC IE FREQUENCY(GC) 15 ot 1.8 - 4.2,
b. 2 GC for all other Inputs.

NI :1:5

SYNC . ., R LINE

. LF. BANDWIDTH . + AUTO SELECT
VERT DISPLAY.:. . LINE, LOG, or 5Q
SWEEP TIME FEPR | MlLLISEC/CV! .
VERNIER . . . . .in v v v = s s CAL -

Connect slgnalunder 1nvesﬂgntion, range; 10 Me
to 17 Go.. CAUTION: Input must not exceed
1 watt average with ATTEN (DB) aetat BO gee
8551 RF Sectlan Manual,

10,
11,

12,
13.
14,

.15,

Jinput sipnal.

‘TAax ccw. v

=@
T—0O®

INTENSITY: Sctat about 3 o'clock.

Iinput f;'equeﬁcy isunknown, set TUNE to about
3 on LOCAL' OSC FREQ scale; if known, get
TUNE for fruqugnc;r scnle remiing near that of

Set SPECTRUM WID'TH for 200MC/CM.
Se! 1. F. GAIN (DB} at 70 or 80, LF, VERNIER

Set LINE to ON; indicator Light will glow. When
TUNE L3 nf 2 Ge, large signal will nppear; this
18 'the BWQ signal uged for self-check and con
Ye Ignored.

ATTENUATOR (DB); Adjust to bring signal cn
CRT. CAUTION: Altenuator muat be aet for
sulflclenl 1583 o reduce Input signal to 1 mWw
ar less.

Set I.¥. GAIN for conventent slgnal-to-nolse
ratio, and adjust TUNE to center signal on CRT,

‘Adjust SPECTRUM WIDTH for best detall in
region of interest. I display shitis position,
check COARSE P03 BALANCE (reter to B551
Mamal)., (COARSE POS controts range-to-
Tange posltim }

Figare 3-3." Initial Operuting Procedure for 10-be to 12-Ge Inputs

n

v
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1. Perform ateps 1 through 14 of initial operating
procedure, Figure 3-3; refer to tnformaticn on

Input gignal tevels In 8561 Manual..

If 8551 SPECTRUM WIDTH s set for 1 MC/CH
or less, stabilize the analyzer; see Flguraa 5,
8561 Manual.

Align trace, and sdjust SWEEP TIME, SPEC-
TRUM WIDTH, l' F, GAIN for detall of :lntemst
Install and align oscilloscope camera: Luud
il pack; Polarotd ASA 3000 is recommended.

Sel: .

SYNC . ...+ .2+ . . .SINGLE SWEEP
BASE LINE CLIPPER. . . ow untll base line
, ) . is blanked

o

* Adjust INTENSITY $o that fast transtents tn
.waveform almost disappear.

Note: Before taking pictures, read Paragroph 3-22, ‘ R '

"~ 10. Releage ultrn-violet Hght,

T. Adjust FOCUY for finost trace.

Depreas ultra-violet ltght pushbutton ob com-
era; determine exposure required when grati-
cule is illuminated by ulira-violet light and no
gweep 18 present. For Pglaroid ASA dogo,
F11 at 1,/5 14 recommended,

B.

9. After getting camezn, depress ultree-violet light
* pushbuiton, and hold it on untilphoaphor glowa,

Photograph the graticule,

"11. et camern for photugmphing the trace. Ex-
" posure required is a function of sweep gpeed
and intensity. '

12, Opencamers shitter, depresa SINGLE SWEEP
pushbutton, and watch SINGLE SWEEP lght,
When light goes cut, close shutter.

Figure 3-4. Photographic . Procedure . '

Figure 3-4 - -~



tection IIT )
Pacagrapha 3-18 to 3-37. )

shaping cn-cuns, Lhedtapln]r r:a.nl:e made pmportionn]
to eignal power {square) or to the logarithm (level in
,d3) of the signal, Signal shaping (together with the
wide dynamlic range of the analyzer) makes it pogsible
to ahow slgnals of widely varying amplitudes on the
same display; for example, signals at -30 dBm and
=90 dBm can be viewed simultanecusly, Cholee of dis-
p[ay ratio is made ‘with the VERT DISPLAY switeh.

3-18. SCALES. There aretwo calibrations on the 851
CRT graticule. One‘is numerical (0. 2/cm), the other
ts logarithmic (10 dB/cm). With VERT DISPLAY at

oi 5@, uae the numerical calibratlon; at LOG, use
the DB acale.

3-20- OPRRATING INSTRUCTIONS.

3-21. Baalc procedum for putting the analyzer into
operation is given m Flgure 3-3.

,.-“' CAUTION

Before turhing on the analyzer be sure that

* input sigrals are within Imits for optimum
operatigt and instrument safety, Seethe B551
RF Si‘qiton Manual,

3-23. PHOTOGRAPHIC TECHNIQUES.

3.23,: The 851 has an internal graticule which, with
the v3e ofultra-violet light illumination, maltes eivel-
1ent-oscilloscope photography pessible, The UV Night
curises the CRT phosphor o glow uniformly, resulting
ir/a gray backgtound In the finkshed photo,
cbotrasts sharply with both the white trace and the
Alack praticule EHnes, producing an oacillogram that
15 eagy \o read. 'The HP Model 1988 Oscliloscope
Camsrs mcludes an ultra-violet tight source.
3-24. For unﬁotm gray backgrounds,. the doub!e-
axpuaure technlque 18 beat.

a. First determine the exposure required when,

Thia gray-

without any sweep on the display, the graticule is llum- K

inated by the UV light. (F11at 1/5 18 usually adequate
for Pelaroid ASA 3000 #§lm.) Photograph the graticule,
and then turn off the light. -

3-8

Mode s 851A/B

" h. Second, start the aweep and photograph the dis-
play ‘ogain, The required exposure will depend on

" sweep speed and Intensity settlng on the CRT. For

Jms/cm aweeps with the intensity turned down to about
half normal brightness, F11 at 1/6 15 n good starting
point.

3-25. 'l‘n.stup the gweep while exposing the graticule,
elther dim the display with INTENSITY or, more con-
venlently, set SYNC to SINGLE SWEEP. Whenitis

© necessary to obtain matched seta of photugrnphs the

SINGLE SWEEP feature should be used.

3-26. For slow sweep ptctures, ALWAYS use thé .

BASE LINE CLIPPER. Blanking the Fase Iiié prevents
fogging the hottom of the exposure.

-—é'r The information offered here and in the photo.
graphic operating plate, Figure 3-4, i8 presenled o5
a guide nnly. .

) _' Table 3-1. Optimut 851.I. F, BANDWIDTH Settings

for SPECTRUM WIDTH/SWEEF TIME Settings

[ . SWEEP TINE SETTINGS
IPECTAUM v
HIBTH MILLISEG/CM SEC/CH
SETTINGS
3 e | 3 .t K] ]
iakesew | ske | e | ke 1KE e | e
sokc/em | 3xe | ske ' mc we | e | e
ooxcsem | loke [ 3xe | sHe | ke | e IKG
saokcscm]| tonc | lokc | akc || ke [ ke | e
INc/CH | tooke | tako | loke o 3ke | 3xe [ ke
amesem | oot | teoke | joxe | seke | 3uc | akc
tomesem | ookt | toaks | ooee | ione | ke | 3ke
ADML/CN Imc loosc | iQOKE [[:. 1.4+ loke [ 114
loomcseM| wc | Mg | lookc || 100ke | 1coke | loke
avomescu| vae | ime [ we || iooke | eoke | ooke

.
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41, INTRODUCTION.

4-2. The 851/855] Specirum Analyzer receives sig-
nals and displaya them on a CRT as a function of fre-
quency versug amplitude, Flgure 4-1 15 a stmplified
black diagram of the analyzer. Figure 4-2 is a block
diagram of .the. 851 Display Unit stowing its major
functiona.

4-3, ne B51 generates a sweep voltage that drives
hoth the 8551 RF Secticn and the B51 CRT horlzontal
amplifier. As both sectiond are driven by the same
voltage, the CRT sweep starts at the same time that
the 8551 front end beging sweeping. Sigrals Irom the
B551 front end are mixed down to a -20¢ McIF and fed
to the display unit, which predents a calibrated dis-
play of ‘stgnak Lraquency versus ampli‘ 1de.

4-4. 351 BLOCK DIAGRAM. -~
4.5, RF SECTION,

4-8, The 20-Mc IF signal and itr video components
fromthe B551 RF Unit are attenvaled and then filtered
‘by a 1-Mc bandpass filier. The 50-0hm Input attenuator
is & pain controlealibrated in dB for the IF amplifiers
tn the Display Unit RF circuit assembly. Inthe AZ RF
circuit assembly there are Iurther Hltering clrcults
that narrow the bandpass to 1, 2, 10, ahd 100 ke, The,
L. F. BANDWIDTH cantro} i used 't select the de--
sired bn.ndpnss.

4.7, Alter signahs have baen ﬂltered, the diaplay x‘nbde

is determined by a current-controlled aitenuator in
conjunction with the video detector circuit. The' VERT

DISPLAY awitch &elects elther LOG, LIN ‘or 8Q dis- |

plavs. An IF VERNIER control is located in an am-
plh‘.!er in the :video detector elreuttry,

4-B. The verﬂcal amn!iﬂer cannects directly to the .
CRT plates. Blanking dluing the flyback portion of the o

hartzontal aweep ks fed to the vertlcul ampllﬂer from - -

the horizontal amplifier..

4= 9 MEEE AHQ EQEIZDNTA.L AMPL‘[FLER
. SECTION,

410, The sweep gen.emtnr employs a Miller Inte-
grator. Selection of capacitore, in’ a feedback circuit,
by the SWEEP TIME awitch controla the time of the
sweep. Oneca the sweep 13 compl‘.eted 1t must be reset
hefore it will aweep again. '.'t"hg_ SYNC switch selects .
SINGLE SWEEP, LINE, INT, or EXT modes of oper-

ation. On the blnck»d!agra.m, the INT mode i8 vepres' .

sented by the normallydpen’ Be.ctton of the SYNC switch.

All pther modes are contrnlled by stgnals, or switching -

of the Schmitt trigger.’ The‘ﬂ‘mc INPUT 15 uged to
trlgger the aweep . 1rom an externnl apurce,.-

4-11. The reaet ampllﬁer iga dL!Ierentlnl ampl].ﬂer
acting as a gate, When _tl}e output of the sweep gen-.

o sEeTioN IV
. "/THEORY OF OPERATION

B "BANDWIDTH switch.

Section IV
Paragraphs 4-1 to 4-19

emtor reaches +5 volls, the gate opens to initiate the

- aweep reset function. At 'this time, the switching of

the reset results in a blanking slgnnl that is fed te the
vertical amplifier.

4-12, The horizontat amplifier aweepsthe CRT beam
acroas the oscilloacope face at a rate determined by
the -sweep generator. The horizenta! ampilfier also
has an quiput that is used to deive the 8551 BWO, This
output is led o the SWEEP OUTPUT jack on the rear
panel.

4-13. TALKING séumu'u:s, :

4-14. Figures4-T through 4-13 contain detailed infor-
‘maticn on the operation of circuits throughout the 851
Display Unit. They are in achematic form to allow
the reander to Jollow the descriptions and to refer to

-the circoitry 23 eastly nd poasible, Figurescontaining

circult descriptionshave blogks of tertplaced directly
over the circuils to which they apply.

4-15. CIRCUIT DESCRIPTION.

4-16. DISPLAY SEcTiON

4-17. IF INPUT ATTENUATD"I The 20-Mc IF from

the 8551 is ﬂrstapplled to an aitentator ealibrated ag
a gain switch {I¥ GAIN). This attenuator includes a
two-geclion switch that attenatea from 0 to 80 dB In
1-0B steps. The IF VERNIER provides up to 1 dB

- adjustment between steps. 1Lis just ahead of the final
20-Me nmpllfier and t.he video detector.

4~ 13. BAI‘IDWIDTHSWITCHWGCRCUITS The aand-

width of the Hrat 20-Mc IF amplifier ia selected by
the I, F, BANDWIDTH switch. Amplifier bandwidth
determings the resolution of the display; the narrower
the bandwidih, the more datailed the presentation of

the Iregiuenr.'y components of slgnals. Varlations in -

bandwidth nre provided by transiator switched, flxed
bandppsa filters. whose wenter frequency 1s - always
20 Me. When the switches are off, the bandwidth of

the displa}{ is 1'Mc. 3witching provides bandwidths of

1, 3, lD and 100 ke, and 1 Me,

4-19. Automntic bandwidth selectlon mAay be used to
sqlect the IF bandwidth that pravides optimum display
for the SPECTRUM WIDTH and SWREP TIME settings
gelected. Optimum handwidth is the narrowest band-
wtrith that does not attenuiate slgnals due o the rise
time of the 20-Mc amplHicr. When I. F. BANDWIDTH
ie at AUTO SELECT, ;urrent to operate the bandwidth
‘awlich clroults is routed through contacta on the 8551
‘SPECTRUM WIDTH switch and the 851 SWEEP TIME
\switch in addition 1o the regular route through the LF,

{operation ‘zre carried through the CON'I‘ROL cable

- !hetween the 851 and the 5551.

Ceanections for this mode of .

4-I.
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saction IV )
Paragraphs 4-20 ta 4-22

" Note . o

“The narvower the IF bandwidth, -the greater
the pttenuation of signals at Easter SWEEP
TIME seftings. °

4-20. VIDEDQ DISPLAY, The display sectlon provides
achofce of linear, square, or logarithmic presentations
on the CRT. The sigmal ts converted to the proper
ritio by the current-controlled attenuator. This etr~
cuitincludes hot carrier diodes to shunt the signalpath,
The diodes act 25 variakle resistars whose resistance
depends on the bias current supplied. For Imear dis-
plays, blas current is fixed. For log or square dis-
ply2s, blas current is changed by shaping the output
voltage of the videg amplifter. . The shaped voltage 1s
applied to the dicdes aabias for the current-controlled
attenuator, ) ’ . .

4-21. | SWEEP AND HORIZONTAL AMPLIFIER,

.- This circuit generates the sweep veltage and
blanking signal. -Rale of aweep genernted 13 deter-
mined by RC networks connected into circuil by the
SWEEP TIME switch. Connections for the type of
JYNC voltage selected are set up by SYNC awitch 52,

b, Sweep voltage for dﬂ\rlng tke firat localoseillator
(BWO) In the 8651 RY Section 1s taken at the output of
the sweep generater, just ahead of the horizontal am-

[ Models 851A/B,

pliffer. This voltage appeara“'at SWEEP OUTPUT on

the rear panel and |3 carrled by inter-unit SWEEP
cable to the' 8551, Sweep vollage, sampled at the same
point in the cireult, appears alse at the HORIZ output

‘connet;tor on the rear panel,

c. Sweep voltage is applied to the base of A6Q16 and
the signal on the base of A6Q1E ia determined by the
settlng of HORIZ PQS adjust B9, Horlz Goin adjurt
ABRS4 1in the collecior circult of the ampliller 13 ad.
Justed when calibrating the horizontal amplifier. Am-
plified sweep voliage {5 applied to the CRT horizontal

- deflection plates.

d. The blanking signal, taken from the emitter ﬁf
ABGIB, |s amplifled by ATQS an the vrtieal amplifier
b_oard hefqre it i3 applied to the CRT. .

e, Sweep vollage from ‘a suitakle external source
such as ace of the HP 8680 Sweep Oacillators can be
applied via contacts at the EXT vositton of SWEEP
TIME to the hoirozntal amplifier to drive CRT hori-
zontal plates, The horlzaniol amplifier requirps a
giwtooth voltage of ‘rom 0 to +15 volta, Inputs for
sweep voltage and compatible blanking signal are on
the rear papel. P

4-22. The horizontal sweep generator is ghown In
black~diagram form In Flgure 4-3.

5 BRI
i . ' BLANKING 516 TO
‘ . Admi2 H:'-D-::F | [ VERT AMI, 47
enm A wT ,
e %srﬂz.—a_% ;
— : : ‘ 1
; SCHMITT = ‘ + |
g  TRIGGEA = D '
SOER ] -3y
- Asal, AB0Z KascRz MULTIVIBRATOR CLAMP
[l ! ABQT ]
X AsCR! . ABUB ABQI0
L T
. SWEEP RESET
CIFFERENTIAL
. AMPL '
' ABG3, ABQ4 ! '
SWEEP capAcTan | . o -
APCT-AQC2 S - MILLER /M HORIE VM ,
. . INTEGRATOR AML Wi e,
. - o . g b
 owes e a0i b AGON - ABQI4 ABQIE , ABIT Fe g _ 4
S« LAqR29-adR34) NN '
lav RESET -
SWITCH
ABQIS

‘Figure 4-3. Horlzontal Sweep Generator, Block Diagram
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4-23. EXTERWAL SYNC. Witk SYNC at EXT, a poa-
itive input signal will cause Schmitt Trigger AGQI,
ABG2 to gemerate a negative irigger pulse at the col-
lector of A6Q1. This negative pulse Ia coupled through
ABCR2 to the base of ABQT, one hall of a bi-stable
multfvibrator. The negative pu]se turna AGQ'T uﬂ' and
ASQB oR. :

4-24. When ABQT turng off, it turns nHABQB This
cuts off the blankiug signa.l a.llowing the herizonial
sweep {o be. seen an the CRT 'if the base line cllpper
has not hlased off | lhe CRT.

4-25. When AGQ& tuma on, Pulse Ampllﬂer ABQ "
conducts, turning off -5V Clamp ABQI0.  When ABQ10
turns off, .ita emitter goes poaitive, biasing off Reset
Switch ABQ15, When the reset switch cats off, Sweep
Capacitor A10C7-A10C12 in the base circuitof AGQI1
starts to charge, applying o negative-gaing .slgnnl to
-the base of ABQLL. |

4.26, Tra.nsistors_AEQll, ABQI2, AEQI13, and ABQI4
form a Millex Integrator. The cutm:tof ABQLY sz
posltive-going ramp. The positive rzmp vollage 1s
fed back ‘to the Sweep Capacitor Al0CT-AlCIZ., As
the aweep capacttor charges negatively on ita hottom
plate, the tap of the capecitor 8 golng positive, The
reqult is fhat the voltage drop across R35 and AGR29-
AfRI4 l% almgst constant as the aweep capacitor
charges. | If the voltage drcp 18 conatant, the eurrent
through the resistors Is constant. This same current
1s the chargingcutrent for the sweep capacitor, If the
charging current 18 ccnstant,” then the capa.cltar is

charging linearly and a linear ramp voltage out of the

Miller Integrator 1s the resault

4-27. The posltlva ramp fedt back to'the sweep capaci-

tor alsegoes to the hase of A6QM, one half of the sweep
reget amplifier, " The aignai-ls amplitied and appears
as & positive-going voliage at the coliector of AGQ3.
The slgnal ia coupled through ABCR1 and delivered to
the base of AGQ7. When the sweep voltage from the
Miller Integrator circuit reaches a predetermined
level, ABQ7 starts to canduct, cutting off AGQE, 'rhin
causes Pulpe Amplifier ASQD to cutoff, tarningon -5
Clamp ABQ10.” When ABQ10 conducts, lt farns cn Rpset
Switch A6Q15which discharges the sweép capacitar, .
exdiiy the aweep. At the time ASQT turns on, it wrna
on A6Q8, blanking the CRT during retrace,

4-28, INTERNAL SYNC, With SYNC at INT, vperation
al the sweep circuit is easentially the same except that
no external trigger is needed to tum off ABQT.

a. With SYNC at 4T, Reset Capncitor A10C1-A10C6
13 conngcted through ABR1J to the -156-V supply. As
the reset capacitor charges negatively, the voltage is
coupled through ABR12 and AGCR2 toihe base of ABQT.
This triggers A6QT and starts.the sweep. Sweep ter-
mination is the 'same as when operating from az ex-
ternal trigger, . L

. b..'The oné other difference i vpecaifan Is that the .

conductivn of ABQB also turny on ABQS, dlscharging
tho reset capacitor until the end of aweep. At the erd
of sweep when the reset multivibrator {lins back, A6QS
is cut off, allowing Reset Capacitor A1001-A1008 to
charge negntivaly pgain and restart sweep.

' Sectlon IV
Parngraphs 4-23 to 4-36

4-29. OPERATION OF VERTICAL BlSPuY.
4.30, CURRENT-CONTROLLED ATTENUATOR.

4-31." Between the first and second 20-Me IF ampli-
fiers, the 20-Mc IF is passed through the rurrent-
controlled attenuator. The attenuating element is a
network of the hot carrier dindes that ghunt the signal
path.

4-32, Mot carrier diodes are used because they have
very low shunt capacity and a very predictable dynamie
resistance-versus-current characteriatic. This pre-
dictable characteristic makes it possible to design
shiping eireuits that will give the destred attenuation

" characteristics in the I'..OG and SQua;'e mudes of

operation.

4.33, Figure 4-4 shows a dynamic resista.ncewefsus
current curve for & hot currler diode. As current

" through the Jlodes increases, dynamic resistince de-

créages, In the cubrent-coutrolled attermator, lower
diode resistance causes more signal shunling, i.e.,
more attenuation of the signal. -

T

|

-’ Flgure 424, Typical Dypamic Resistance-vs-
: Current Curve, Ho! Carrier Dicdea

4-34. SQUARE MODE OF QPERATION.,

4-35. In the SQuare mode of operation, the valtage
(Iinear} indication ointhe CRT i3 converted to 2 voltage-
aquare display representing power, If two signals are
present with a voltage ratla of 2;1(VERT DISPLAY at
LIN), at SQ they will appear on the CRT as signals
with a 4:1'ratio. To achleve this change inthe diaplay,
the amountof current io the current-controlled atten-
uator muat deerease with an increase in atgnal level.

4-36. The video signal into the VERT DISPLAY switch
ngsembly s negative-gotng. A nogutive signal on the
base of A11Q2 (gee Figure 4.5} will increase its cone
duetion, This will decrease current through A11CR1,
Al1CR2, and A11Q1; thid current flows through the hot

carrier dindés In the current-controlled attenuator.

‘Larper stgmals will cause a much greater decreasde in
current through the attemuator digdes than small stg-
nals will. Shaping eclreuit chardcteristica are such
that any §ncrease in signal level will cause the squnre
of the increase to appear oo the CRT. Fov example,
as the signal goes from 1to 2 in voliage, the decrease
in shaping circuit current Is such that four times as
much signal gets through the attenuater. In general,
any increase in aignal level will cause the _Equare of
the increase to appear on the CRY..



Jgecton Iv .
Paragraphs 4-37 to 4-39

’ 4-37 I.DGARI’I‘EHMC MODE OF OPERATICN.

4-38. Ir|. lheLOG mode of aperation the lncoming'vult-
‘age is converted to-bias current of such value that the
reaulting display is proportional to the log of the input
woltage. " To achieve such a disptay, larger signals
‘must cause much greater atténuation than small sig-
nals; thatis, as signal level inereases, a much greater
amount of current must flow through the diodes in the

attenuator. With VERT IHSPLAY at LOG, current out’

of the shapingclrcult ia such that gain through the cur-

rent-conteolled attenuator is logarithmic; that s, for

48 . . '. A

Modets B51A/B

each 10dB of change in sigial level, there is a 1-cen=
timeter change in signal dlsplay,

4-39. Pefer tc the simpll.fiedschematic of VERT DiS-
PLAY at LOG, Figure 4-8. The' video gignal fed bacly
o Al1Q1 is negattve—guing. As AllQlconducts more,
diodrg A11CR3 and A11CR are biased on, When they

" -conduct, they decrease the emitter resistance of A11Q1,
in :reasingthe pain. This causeaproportionately more

current to flow through the attenuator hot carrier diodes
on large signals than an small. The shaping eircuit in
the emitter of A11Q! isdenigned toprovide nlaogarith-

mic galn through the current-controlled attenwator.
’ .r
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Models 851A/B

SECTIONV . -

I Suection ¥
Paramphs B-1 to 6- B

 MAINTENANCE

3-1. INTRODUCTION.

5-2. Information required to malntaln the 851 Spec-
trum Analyzer Display Section in working condition 1a
provided in this section. Type of tnformation covered
is summerized bﬂeﬁy In Pnragraph §-5.

-3 "Right” and "Ieit", "backward" and "forwazd"
a8 uded in thig section are with reupect ‘o the tnstra~
ment as séen by the operator when he is facing the
front nnnel and the instrument ts uprlght. )

§-4. Unless Dtﬁanviaa #pacified, test procedures as-
sume tha 851 13 connected to a 115- or 230-voIt, 50-
to 400-eycle, approximately 55-watt source.

5-3, CONI’IN'I.
a. Performance Checks. Tables5-2 a.ndﬁ 8 Par-
agraphs 50 through 5-34.

b. Chacks snd Adgustmen,ta. Proced'ures are glven
in brir”

Porageap  5-37 ‘hrough 5 130.

e. Requ!rud Tes. Equipment. Instrements requtred
Tor tests and adjustmentsare listed and briefly spect-

fied 1nTable 5-1; each statrument ts givena reference. .

Accessorles required for the procedurss are nlso
liated in Table 5-1; each ancessory iz given a refer-
ence letter. Required equipoent |s Hated'at the he-
gimning of each 'procedure by seterente number or
lotter.
i\

d. Schematies. Sectlon VII

e, Waveforms:

Tehig7-2.

.
' I Assembly and Component Loeations: - Silk-
screendng on the Irsfrument chassis and assembly

covers identlfien assemhbly numbara. .Parts on cireult -

boards are ldentified both by silk-screening and by .
photographs in’ the schematic aactlnn ut the back of
the manuu.l

{) Assumbly Iocatlons and intemul adjustment
' !ocaﬂons ire ahmm in Flgures.’) 4, 5-15, &6.16.

:°tm.in Table 5~18 gnd, in moreé detall, ia

-driver. . .

.{2) Each Laard-mo ated component i3 identified on
a phatograph of the board. In the main, these
illusirations face tho schemnttc tn whick the
aﬂ-em..ly Rppears. .

Troubleshooting Informatlon. Tabley 5-23

through 5-28." Troublashaoting Information ts in-
cluded in a sarles ol mmea designed aa flow charts,

h. Disasdembly ]natructinr‘a. Parngmphé B-151

thraugh 5-1’8?

5-5. COVER ANG SIDE PANFL REMO VAL,

A Eguigmem Required: No. 2 Phillips,

Borew

b. 'I\:E Caver Removn[.

(1) Hemove four Phillips head screws ’8—32 x
'J'/I.B"] .

-(3)'Blide cover to renr and off Instrument.

c. Slide Panel Rémoval, After removing the top
cover, remave the Iour Prillips head screws (6~32 x
3/16") from each .panel,: The stde panels 1ift off.

d. Bottom Plote Removal.

{1) ‘Remrve the four Phillips head screws (8-32
x T8, .

(2} Push pznta.tﬁ renr limi off tnstrument.

 5.7. PERFORMANCE CHECKS.

5-8, Front pu.nel checks for incoming or routine in-
gpecticn ave given ln Table 5-2, and procedures for
veriiying that the 851 meets speumcations are glven
in Table 5-8.  Both sets of procedures are spellea
out in-graater detall in Paragsaphs 5-9 through 6-34.

‘Both tables referencé the .more detrlled prodedures
'#5 an ald in case brevity hes obacured clarity. ~Table

5:8, in test-card form, brlnﬁy describes test ge«
quances and provides opace for recording mensure-
ment results, \

. E B
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Maodels B51A/B

 .Table §-1 ‘ . _ N
' Table 5-1. Recommended .Test Equipment and Accessortes  «
Rel | Instrwment Required Bpecifications Recommended Equipment -
1 | OBcilloscope Bensitivity: 0. lm‘f/cm‘ bp 130C 200 uv/cm !
. 2 | DC Digital [ Accoracy: 0.06% ‘ hp 34404 Digital Voltmeter with
) Vgltmeter Input Impedance: , 10 megohms : hp 34424 Antomatic Range
' | Aatomatie Range Selection: Range to 150 ¥V Selector Plug-In
3 - | Variable Auto Range: 103 to 12T Vae at approx 1/2 amp ~ General Radio Type WiMT3A
‘Trarsformar Veltmeter Ransge: 103 t 127 21 volt Superior Electric [JCIM
4 | DC'Miliammeter .| Aceuracy: |x0. 1 mA+3% of ¥3 ' ! | hp 4288 w/clip-on probe
“[5 |DC voltmeter Accurncy: +2% of F§ ' ' hp 410C Electrantc Voltmetec -
S Input Resistacce: 100 megohms ' . .
. . Can accommodate voltage-divider probe ! )
8 ;DC volimgeDivider |Division Ratio: 200:1 Accuraecy; 5% - hp 110454 DC Voltage Divider
[ 4 . Tnput Resistance:' 10, 000 megohms : .
, 3 . Max Volta: 8000 . « |
7 | Electronie Counter | Frequency: 200 Mc hp 524BL Electrcatc Counter and
' . Accuracy: b parts in 10% 21 count HP 5253B Freguéncy Converter
Multiple pertod averaging feature ' '
8 | Lpw-Frequency Frequency Range: 1 cps to-350 cpa, cont:l.nuuusl_\' hp 202C
'  Osclllator waxiable ol
: Output; 5 volts peal.
1 Distortion: leas than 0. 5% abute & cpa ,
S 9 .'| HF Signal Generator | Output Frequency; 5D ke to 20 Me hp 606A/B
Frequency Aceumey: 1%
Gutput: at least 3:'wolts into 50 ohms
External medulation: Output lovel meter }
' 10 | VHF Attermator To 80 9B, In 10-d3 steps, at'2 Gc hp 355D
‘11 | UNF Signal Gen. Frequency; 2 Go hp 86144
12 | Precision 10-dB/ Accumcy at 0 Me: 0-10 dB +0.02 dB bip H35-355D VHF Attenuator
Stp Attenuator 10-20 dB, .03 dB : :
! C : 20.70 dB, +0.03 dB +D. 03 4B,/20 dB . .
13 | Precision 1-dB/ | Accurncy at 20 Mc: 10,0243 - hp B:3-385C VHF Atbenuator
' Step Attepuator L .
A Cable Agsembly Shielded 50-okm cable terminated with dual hp 110004
(2 each) ‘[ barana plugs
1| B [ Cuble Assembly  * | Shieided §0-ohm eable, dual bamam phugto * | hp 110374
. ' alligator clips )
£ Ciue Asgembly(3 ea) RG—SBC/U, BNC male to dual banana plug hp 116034 - !
D | Cable Asgembly’ RG-58C/U, BNC male to BNC male hp 10503A
E - | Adapter ' ’ BNC femnale to dual Banaga plug ada.pter; hp 101114 -
: F.' BNC Tee BNC male to 2 BNC_ {emalas ' UG-274A/U, hp 1250—00'1’2
' G Plastic tuning wand | Approx 7" Iong x 3/8'" diam plagtiz Mcdified* General Cemant
C ) ) g #GCBT21
H Cakle Assembly - | Shielded coax, type N male to type N male, hp 11500A
) . B feet long L
Adaptet BNC mole ip male UG AANT
© Ik |screwholding s | Quick Wedge 3131-XM or
Serewdriver ) . B 736-50
*Qne end modified by cutting shield awﬁﬁ-, exposing tuaing hlade. !
‘ 5-2 .




Models 851A/B '

5-9./RONT PANSL CHICKS,
6-10. INTENSITY CONTROL AND DISPLAY
* . POSTTIOMRG.
a. St 8551 LINE to ON.
b. Set 851 oontrols ag !ollows.
(1) Set ISTENSITY to approxmately +90°,
(2} Set SYNC o INT. ‘
(3) Set BASE LINE CLIPPER maximum -CCW.

¢. TwnSWEEP TIME throogh 1ts callbrated ranges
andwatch display for retraca. There should be nore-

- irace at any agetting of the SWEEP TIME control.

Note

Iﬁ the EXT position of the SWEEP TIME con~- . ,
trol (851D only), no trnce ghould uppear on
the CRT,

" d. Set INTENSITY mnxirnum COW. No traceshould
ko, vieihle, " Reset INTENSITY for normal trace.

8. Adjust VERT POS and TRACE ALIGN to align
trace exactly ongraticule base line. (VERT POS con-
trol should permit approximately tD.5 om of vertical
trace - adjudtment. ) ,

{. Adjust HORIZ POS to center the trace on grati-
cule base lse, (HORIZ PO% control shoutd allow ap-

praximately +0.6 cm of horizontal trace adjustment. )

§-11. BASE LINF CLIPPER,

Sectlon ¥V
Pu.rnp'nphs 5-Bto 5—16
b. SetLF, GAtN (DB) at 70,

c. Adjust level &t slgrml genemhar fnr a T-cm dis- .

© play. Ceater display wilh TUNE.

‘4. Tura BASE LINE CLIPPER maximim cw. At
lenst the boitom 2 cm of the display should bekhlanked.

§-12. FOCUS CONTROL,.

5-13. The FOCUS control 13 within specifleations if
focus 15 obtalned somewhere within =007 and +90° of
FOCUS travel; white arrow ls vertical at §°,

5- u. VERTICAL DISPLAY Accuncv
" GH¥CK. .

b~ 15 FQ }'IEQ D,

a. UHF Sigml Generator (B8144); ltem 11 In 'l‘ubIa
5-1.

b. Cable terminated with Type l'fmala connectora ’
{115004}; item H in Table 6-1.

B=18. PRELIMINARY PROCEDURE, With Ana.l]rzar
turned on {see Figurs 3-3) and slgnal applied (1 Go or
any other f{requency In the 10-Mc to 1.0-Ge ranga);
Input signal amplitude: -10 dBm. - .

‘ ] SPECTRUM WIDTH .......... 1MC/CM
a. Perform steps 1 through 15 of initlal turn-on SWEEPTIME . ......... 3 MILLISEC/CM
procedure (see Figare 3-3), using any signak f:mm 10- LF. BANDWIDTHE ........ AUTOSELECT
Me to 10 Ge. TUNE (8581} - -+ . ... .. CENTER DISPLAY
] : ;
\ Tabla 5-2. Front Panel Checls
Note: Checks are made with 851 connected o the d351.
Par. Control ‘ . '
Rel .Under Check Procedure i Proper Performance
6-10 | INTENSITY LINE (8581} -« - o v o vveennnnr. . ON
’ ' X INTENSIT‘A.....-.......... +80°
. : CBYNC ...t ieenaa, .., INT “
. . BASE LINE CLIPPER ©ees e THAX GOW
IPGAIN(DB) . ...ov v v n e 50 DB Mo reteace at any SWEEP TIME
K setﬁng
Turn SWEEP TIME through range watch=
12g fox retrace. ‘ I
Torn INTENSITY. . . ... ..., maxeew | Nolraceviabls
B-11' | BASE LINE Perform initial turn-on (Flg. 3-3}, 1 G,
CLIPPER Conpat.
: : LP, GAIN...... 70 '
Adjust signal-level 1nr 7.0-cm displn.y .
Set BASE LIN'E CLIPPER, . .. . max r.w“ At lenst buttnm 2 e, of dtsplay
"1 . should h[:mk
B-12 | FoCUs Set FOCUS ‘with white arrow vertical; ' E
. thisia 6" R .
Set FOCTS to ~90°, then to 490° ", ' Facus should he obtatried betwean
=00 °and +90

"5-3



Section V' !
Paragraphs 5-17 to 6-22

5-17; LINEAR. -

L Accurnt:y Spéclﬂeatlon: 3% of full meale, |-

a. fiet VERT msmer to LIN, inger IL.F. GAIN' ‘

control to.10.

"b. Adjust I.F. GAIN outer l:untrol jor low-naisa
base line trace (set to abuut 50] .

<. Acl]ust VERT POS and TRACE ALIGN to aligt ‘

trace line emnﬂ,y with gratl.cule base itne.

d.- Adfust 8351 ATTENUATOR (DB} and aigna.l gen-

erator nutput tor 7.0-em 851 cusplay. B

e. Set’ inner LF. GAIN control to 4 (u.ttenunte Bdm).
Display should be no htmer than 3.7 em and no lower
than &. 3 e, .

§-18. SQUARE.

| Act:urncy Epecmcatlon: 45% of iul.l Heale. ‘I| .

a. Bet VEHT DISPLAY to SQ, inner LF. GAJ:N mm
trol ta 10, i

b. .Adjust I F. GAIN outer . t:ontrol for low-noise °

bage line trace, battom ol which shnu]d volneldé with
first horizontm axis.

t. Adjust ATTENUATOR [DB) and signat genemmr
output for 7.0-ém B51 display. '

“d. . Set inzer 1.F. GAIN contm[ o7 (atlemtata JdB). 7
Dieplay should be no higher thaa 3. Bscm and no lawer
i'.hnn LR 15 cm. "

5-18. LOG.

! [<0.2dB but <13 dBover B0JH CRT range. |

a. Jet VERTDIIPLAY toLOG, L.E. GAIN'ta T0 + 0.

b. Adjust B551 ATTENUATOR (DB) and level nt
signal geaerator fur 7, 0-cm 851 display.

¢. Set LF. GAIN vuter control to 80. Display shauld
be within 5.8 to 6.2 em,

d. If display does not colncide exnatky with 6.0-em

graticule line, ot signal generator readjust sigaaj
level for coincidence.

. Step 1.F.GAIN through remalning pualr.lonawith—
out changing eignal level. Limils are given in Table
53,

Set Diaplay | LE, GAI.b.setti_rlg_ VERT DtspL_‘”x'rQ
. to (em) From Ta Limitd (em)’ '
7.0 | 60 5.8t08,2
;8.0 60 - | 40 4.0t0 5,2
|50 50’ 40 3.8104.2
140 40 30 2.81t03.2
1 a0 | w0 20 L8to2.2
2.0 o 10 0iBto1.2

L _ Models B51A/B

"Table 53, VERT DISPLAY Accu‘rany Check

Ly B

‘f. With LF. GAIN.outer control at 10, set tnner ' ;' -
contyol to 10, and adjuat level at glgnal generator for |
851 2,0~cm display.. Set outer mntrul o 0. Dlap]ay
"ahouldbewith.lnuswl 2 . ot :

‘Speciﬂcntlun. lndivtduu.l'bnndwld
" are calibrated withih 120%. '
Bandwidth repentability and stability
typleaily Latter than +3%.

5-21. EQUIPMENT REQUIRED

a. VHF attenvator (355D); item 10 Table B&-1.

b Shielded conx enble terminnted with BNC mate
connectora (105034); ftem D, Tahle 5-1.

c. 8851 RF Sectton.

5-22. 1~MC, 100-KC, AND 10-KC BANDWIDTHS.

a. Connect Attenuator 335D between 851 and 85651,
get VERT DISPLAY to LIN, ond Hid 3-Ge BWO sig-
m!l;ﬁsele Paragraphs 5~ 8 through 6-103. . {Jee Flg«
ure §-1, '

b. Check bandwidths as indicated in Table 54, In
each case recording achul bnndwidih in em.:

c. Swikch to eny other setting of TF, BANDWIDTH,

then back to setting for bandwidth under teést. Band-
widdth should be within 13% of recorded bandwidth
(between 0.77 and 1.23 em).

“Table G-4. 1. F. Bandwidth Accuracjr Checks (1MC, 100KC, IDKC]

Settings o AL A “ Record
SWEEP Adjust Attép' for Rgad Display | Spec Limits, Actual
ILF.BW ' { SPECT WIDTH TIME: - Diaplay of, o aty BW {cm) BW (cm)
e 1 Me/em 3 mafem AT H.0em, | G812
100Kc’ | 100 ke/em 3 ‘me/em T.0cm . L5.0cm | 0.8-1.%
10KC ° 1C ke/em 3 ms/em ‘7.0 em 5.0cm 0.8-1.2"
*LF.GAIN(DB) and externa} Attenvator {3655) . ' '

-4
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Models 851A/B ’ . ’ . ' Sectlon ¥
o ! L ‘ Paragraphs 5-23 tn 5-26

5-23, 3 KC_AND t KC BANDWIDTHS, ' S-24. LF. INPUT SENSITIVITY CHECK.
&, Connect $0BA/B ta 5245 Counter ond 8514/B
tnru 35ED Attenmtor, See Figure 5-1.%. 8514 Specification: Typical for B51B
b. Sel 851 contrals: . : Input Required* far B-icm Vqrttcal Display
LF.BANDWIDTH ., ......, ....... 3KC 1-M¢e bandwidth : =52 to -53 dBm
VERTDISPLAY . .. .......,...... LIN 10C-ke bandwidth | -5 to ~80 dBm
c. Adjust 06 FREQ (approx. 20Me) untll 861 CRT . Ve dandwldth Ton b 80 dBm
trace peaks, and adjust 355D and/or 851 L, F, ATTN I-ke bandwidth P LEE ko 71 dB
for 7.0 cm at the peak. . 1ot : m
d. Decrense 808 FREQ untll CRTtrace equals 5,4 - Wit s Ot 80.ucd T F. VERNIER
cm and note 5248L FREQ reading, Now incrcase 608 counterclockwise. |

FREQ beyiund CRT diaplay peak until the trace 15 again

5.0 cm. Note 5245L FREQ. 5-26. EQUIPMENT REQUIRED, .
e, Change I.F, BANDWIDTH to I KC and repeat : - ]
steps ¢ and d. Rel™ Equlp rlnalnt By,
e . - ] Signal Generator aet for 20 Mc; 1
wlt%inl'nm diffe-rnnce ol the 52451 readings shoutd be Gererator must have calibeated .
Far 3 KC BW L3t 1. B9KC - | power output (084)
For 1 KC BW 0.7 to 1,23 KC N Shielded coux with BNC male con- 1
" Nete . L nectars (105034) '
" This same procedure may alse be uspd | "Table 5-1
for 10 XC DW, ‘ 5-26. PROCEDURE,

_ u. Comnect signal generator to 1, F, ENPUT on 851
1E CABILE A—'{,!.'lr-'iEU ao3t rune pinel. Check that Line Switci 115230 i set for
S#fg;.ﬁ!;:p ", oty voltage of power svurce and connect 851 directly. to

{_J_Dﬁ_-. 115/230V power source, . ‘
pe | | loseaal ) b, ot 851: .
- b : LE. GARN(DB} . . ..., vv v nun. T HID "
1T as 0 uveveawmr LIUIIIIUUUTT i e
T = LF. BANDWIDTH ..........,..., I MC
l - ) . " VERT DISPLAY, .. ........ v ... LIN

, v ' . c. At slgnal generator, adjust for 6,0 cm-display
Figure 5-1,0. 1 MC, 100 KC and 10 KC Bandwidtks on 831, ) . g

SIGNAL GENERATOR

HP 636KB s
l L\‘ ‘. | .
@ (—7 @ FREQUENGY COUNTER -
@ @RF . . HP 52!&?”5253 -
e e ey . K iz
2 T - jesens

BNE TEE '
. HP. $51A'3 REAR)
o ‘ B o .2 00 N !
ATTENUATOR by B @
, WD [ i
, e ey = -
- '




Sectlon V -

Pa.ragraphs 8- 2’1 ti 5~ 30

'

Muodelg d51A/75

'i:ab]e §-6. I.F. Bandwidth Accurncy Checks, 3 KC and 1 KC.

Settln“s . Record
B SWEEP | Adjust Atten™*, | Rznd Display | Spec Limits, Actual
LF. BW SPECT WIDTH: |~ - TIME for Diapl:w nf at BW (et} BW (em)
1ke ¢ 10%Xe/em Smafem |' B.0em. | Bbem ['1E-24,
1 KC " 10* ke/em o} 10mefem] ¢ T.0em’ ©5.0em 1,6-2.4

#*[F, GAIN [DB) and external attenuator

*Calibrated to 1,6 ke/cm for 3 KC BW, BOD cycles/um for 1 KC BW . S

d. 'Read output signai levalaut Signal G.anemtor and’

take tntoconelderation logd through input cable. Lirp~
its are glven 1a Tahle 8- 6.

e,
BANDWIDTH. ..

5-27. L0, INPUT mma SET Accu.ucv
CHECK.

&]Jeciﬁcation 70-dB section; 0,5 dB
,10- dB gectian: 0. 1dB’

Ref* Equipment . Qty.
12 - Precision lb-dB/steprAttenua- B
- tor (HZS-SS‘D} .
“13 Prectsiun 1-dB/step Attenua- 1
. tor (H25-355C) 1
5 Slgnnl c.enemm (806A) 10
D Coax caple terminl with BNC | 2 '
T mule connectors (IUEUSA}
J " adapter; !BNC ma]e-tu-male 1
. G- 401A."U)

w

,Tnbl'e_h 1. f T

§-20, SETUP, Cennect the H25-355C and H25.355D
Preclaion Attenuators between the 1 F. INPYT and
the signal geperatard as showr in Figure 5-2. The
Préclaion Attenuntors are callbrated at 20 Me to tn-

Perl‘orm steps ¢ and d ui other Bettlngs oII F .

)3 . ‘;\.“. \-.‘ N
H25-3380
oS0z o
/ . Bat
—'1'}’\']'
FTER L—_-ns:eaov

ADA
UG 49!.&!

Galn Set Accuracy Setup
5-6 ‘l I,‘_ . ‘»"

6-28. -EQUIPMENT.REQUIRBI_)Q"' ' Co

'5 50 PHﬂCuDURE "

gt Table 545,

sure the nccuracy needed tu cheuuhe L F. GAIN (DB)

inpht nttenuntnr.
© w. Set Sgnal Generntor l’or 20 Me,

b, Cl'wck that 851 115/230V Line Switch ig wet lur
valtage of power source, and cnnnect 851 directly to
115/230V, .50-80 cps source, - !

¢ "Setj&ﬁl: ' s ‘ .
I F; GAIN inner contral ... .. ol L '
sy L F. GAIN outer contral .

Ch e

LF/BANDWIDTE .. \veunls .. 100 K€
SYNC.......‘....‘..‘...‘...'.‘LINE
' SWEEP'TIME ... ..‘,.'...SMILLISEC/CM
VERT DESPLAYn U -

! d Conrwct H25 55D to H26 - 355C via' Adnpter

UG- ADIA{U _ Bot' both externa] attenuntors for 0,

“.e. Conpect cne atanuater ta sigoal generator RE * ‘
B output am! ather to'T. F: INPUT on 851" renr pane] :

‘\

a. 1 F L-AIN Outer Cuntrnl‘

rt || ;

{1} With externm atlenunmr and I.F, GAIN puter

control both set fo)" 0, udjust lwel at sdgnaty o0

- generntor Tor 6, F-em’ traLe on’851 CRT.

[2) “et external attenvator 16:' lO dB losg; set
I, F, GAIN auter eantrol tv 10, Tr.lce shnuld
hewithinfi 21m‘10 8em. -,

S
' “r e
o

F, Inpui Sonsitivity Check

-X_F BANDWID’I'}!‘ Input Sgnal Level leits’
Yo Cledto B3
loke 275 th <60

-10 KC . ~05 to -80 }
: 3 KC "-051()-80.. o
o IKE .- _.‘.-",-—EB’tu o

“Fnr B—v‘m deflection with L E .GATN at, BD dB’
and 1, F, VERNIER fulk r'uunta cloclrwlse ’

T




Models B51A/B ) L . Section ¥
. I .. Parapraphs §-31 to 5-34

Noiz . R ‘ ' - oo

With signal reference at 8,0 cm, 0.2
18 approximately 10.5 dB.

{3). If necessary, adjuat level at signal genératnr . Lam
Ll

to ceturn Feference trace to 6,0 cm. .
N PUT (hMT|

{4) Checkcther 1, F, GAIN gositions insame man-
' ner, turning Hoth external attenuator and 1, F.
GAIN dn 10-d43 steps to 70 dB. Trace should
bewithin 5.2 and 8. Bem, at each 10-dB change,

Note

"%~ Hnecessary, rendjust signdd Jevelat 10- dB R TR RN
change’ to mnlntr_ln reference .|t . u cm. e

aEebEsl

b.. LF. GAIN finer Control. .. . .. " SWEEP TIME VERNIER
{1} Set1.7. GAIN laner cnntrol.,-. Gl 000 CoLE, BANDW]DT ‘
1, F.. GAIN outer coutrol. , ... ;0. R SYNE‘ - .
Exlernal Atte’m&tnr ; P -
''''' b Set luw-‘requency o9ciLtOr Tor uutput uf ahuub
Signal Generater. L. for 6. G em ;;;‘“g;" 3 volts (AMPLITUDE contral at about 80).
s FUN: T’
(2) Setexternalnttununtﬁr for 1-dB logs; set L F. M::Eaieégnunt%r CTION selector for 10 ERIOD
' GAIN imner control to 1. -Trace should he -
' within §,8ard 6,2, : d.” set Stgnal Generatur Cnn!rols' L ’
K o C ' RANGE, FREQUENCY ", : . Ior 20-—]‘1](' output
' Note e AT""ENUATDR VERNIET:. for =2024Bm _oRpit
ot voDU i .
With signul relorence at 6.0 cnt, .20, 2 2 R ngUtﬁEgﬁ i?wLPEfgggE'

o ls npproxmmtely +0.1 dB. [ F‘ N .
! o WLth ' ecul) mentu wohony ctad 4§ 8 qwn ln Fii ur-
)] I ne:.ess:\r,r, adjuat Ievel nt sjgnul generator . '5-3;output ﬂ;' Ogculator 202C. monltored by' c(aurl;ter“
to return rsiem:nce traue 0 6:¢ em.. | . is modulntlng the 20-Mc nutput of the: Sim‘pl guneras

Y|

ly Chock pther 1R, GAIN¥tnser contrel ositions g’ér. D“t""t b simal; ganerator 15 di"""f,”e“ on g3t

in same ‘manner , madntaining referepce trace. ' RS
.ot 6.0 em, ‘Traca should be withtn 5,8 and 6. z
v cm,‘.nt pich FdB chnngr.‘ fad

* 5=31. AWERP .nu Ac,cu n.\c,v. cmjé'x{

B s

(2) Adiist Oaull.uor 02C. fiir uutput 6E prL‘c]Buly
T o303 pr ('ru.lding nI 3 Dﬂ me with counter set

l : Bween, Rate ALcuracy Specm'.n.uun t:l'.‘Fr_ )

_djﬂp '\y

832, ] QUIPMENT ngqpmz' \a LI S
"Ref,+ , o Equipment‘ U Ly, e Permd nt 333-‘0_{(.1(. ﬁ.l[ il is 0, 003 socond. g
7. Electronjc C‘ounter (52451) HEAN I NN g. Fheck other SWEEP TIME positions, using lhn- R
Lo . its in Table §-7. With settings as speecified; aweep
& L(';w Frevuenny oa"'“[““’r 1 © rate I3 within spuciﬂcntlons 9. 1T to 1.3 o
3 S A ‘pcar un'display. ) )
8 'Signal Genamtor (60BA) - 1 , Coe : '
B o 'Shle]ded cable, BNC male to 1. “Table -7, Sweep Rate Aceuracy Chisel
. baraoa phug (£10014) . Ul LF oso skt | *Coudter | SWEET TIME -
1 .’_‘DI Shielded cahle.-, tarmindl wlth S| L for cps . Reading Setting, ..
. HNC male connectors (10503‘\) : R ETREE T 10.0ms |40 MILLISE:(:"/LM"
*Tabis 5-1 e | aas |. .30.00 ms | 30 MILLISECCM |
5-33. SETUP. Cémnect as indicated in Flgures-3, -+ | 10777 | 10000 mE™ | ViSRG oM ‘
except that BS1 can be connected r.llractly to 115./240V, -39 300 oo ms ) spc.!cm
50-80 cycle source. B A
5.4, . 3 T IUUCI OD mEI 1 SEf',fCM
- PROCEDURE, Instructions asjume use of - F e
equipments sliown i Figures 5-3 and 5-7. B ¥get for10-Periad: A"'"”ge L,

. i
3
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Maodels 851A/B

Sectlon V.
Tlee BI-B i
' Table 5-8. Performance Check Test Card (1 of 5) -
Ret | Procedurs o Min Act. Max
(514 | 1. VERTICAL/CCURAEY: Pk
- ;: 7 - ¢
.o i /
. . Equiy aent’ Rgulred. oy '
&] @ Signal Generator: (Eﬁléﬁ) \\ : . I
. - 88¢ RF Secton i b o [
‘b, SPF JTRUM WIDTH , ........ 1Md‘ex 1 i
. BW.EPTIME ....... e 3 mugfom .j o
L7, BANDWIDTH . ... .. ' AUTO SELECT ] |
. e P ri’otm xn!tlal furn-on (Flg. 3-3), 1 Ge 1{|put ! ‘
. . ) . . i !
5-11. Linen:: 13% of full scale Lo '.|
' a.  VERTDISPLAY................ LW
InerLF, GAIN “............. , 1B '
' CruterI F. GAIN .. .for low-noige baseline
C ‘trace [about 60)
b, Al..gn trace bass exactlv with graticule buse Itne .
i Adjust ATTENUATOR (DB) and output of signa.l
", generater for 7,0-cm display,
, ‘d. .’ Set Inner 1 F. GAIN to 4
, o o : ] -6dB cm 2.3 —" 3.7
518 . Square: +5% of Iull acele ‘
;@ VERTDISPLAY........ ti-0s0sn 5Q
o fnner L¥, GAIN .............0. 10.
Cuter LF, GAIN , ..., -{or lov noise bage
Yoo line tracd
! b, Augn. trace base emctly with gra.ticule base line.
Adjust ATTENUATOR (DB) and cubput of stgnal
, generator for 7.0-em clisplay
; ‘ 'd.;Be,tlm'ler!F GAIN to 7 ,
- N L S -3 dB em | 35 . 3.85
| ilrllb'lill:: <02 dB/dB  £::2 dB/60 dB CRT range ‘
vam DISPLAY. oo e ceoverrnn s ss LOG
FLGAIY s e 1]
O'ntatiF.GAIN ...;.' ...... 70 )
Adjust algnal gunemtar and 1. F. GATN {DB} for
: ?‘-‘P-t;m display. - -
. 6.8 6.2
4.8 — ‘5.2
3.8 4.3
2.8 : 3.2
1.8 2,2
08, 1
(R R R IR




Models HB1A/B

Table §-8. Performance Check Teat Card (2 of 5)

dJection V

Table §-8 {cant)

+Ref .

Pracedure

[ Min

“Act

Max

2. LE.BANEBWIDTH ACGUIACY: Individual bandwidths are calibrated within +20%, Band-
© withrepentabilityand Btabi!ity typxcally better than +8%,

Equipmenh Raqui:red: LE CABLE Aargr L BAS]
VHF Attenuator {355D) s#?&%?e N e
Cable terminal with BNC male - 1_F
connectors (10503A) ‘ i |05°3y’
8551 RF Section : e | ‘
C [ e I
. k N — J
1-M, I80-KC and 10-KC Bandwidths )
a, Bet VERT DISPLAY ko LIN, Find 2-Ge BWO sigral:
see Paragraphs 5-38 thru 5-103,
b, SWEEPTIME ., ,...%....%....,.. 3 mafem
¢, LF. BANDWID’I‘H...‘.....'...........IMC
SPECTRUM WIDTH . e 1 MC/tm
'8, Adjust’ VHF atter .md I. F, Gain fer 7, 0-cm diuplny, ;
e, Read display at 5.0 em. - em | 0.8 s 1,2 i
I, LF. BANDWIDTH ......... ....n ... 100 KC
SPECTRUM WIDTE ., . ...,,....., 100 ke/em ) )
g Adjust for 7, 0-cm display, read at 5.0 em. cm | 0,8 —_— 1.2
h. LF. BANDWIDTH ... ........%...... WKC
SPECTRUM WIDTH . ........0vvv 10 ke/em. ) .
L. Adjust for 7.0-em display, read at 1, 0 cm. " oem | 0.8 _ L2
}. Return to each sétting of I, F, BANDWIDTH and note
bandwidth at 5.0 em,
k. Each 5 tuld be within +3% of recorded brndwidth,
Maximums Cem oy 077 - 1,23
3-KC and 1-KC Bandwidths ' ‘ [
a, Cunpect test equipment as shown in Flgure 5-1.b.
b, Set 851 contrals:
LF. BANDWIDTH ...... ... v p0en . ARG,
VERT DISPLAY .....,........ ....,..LIN !
¢. Adjust 608 FREQ {approx.- 20 Me) for peak dlsp]ny
Set 353C/D arsi 851 LF. ATTEN fos 7. 0 chL.
d, Decrease 806 FREQ until d.lspln.y is 5. D cm, Note
frequency on 5245L. Increase 608 FREQ untl dis-
play passes: through 7.0 em peak, and decrenses
agaln to &, 0 cm, Note frequency. .
€, Change L.F, BANDWID’I'H to't K¢ and repuat stepa
c :md d.
f. The diffevence of the rea.dmgs should be between
 For 3 KC BW | 2,310 3,60 KC 2,81 - 3. 69
For LKCBW ‘ 0.7to L2IKC | 097 . 1.23
o Note o

Thiz procedure may alac be vyed for the 10 KC
bandwidth, ol




. Bection V ’ . , Models 881A/B -

Table 5-8 (cont) .

?’aﬁte %-8... Periormanee Chack Test Card (30£6)

Act,

Ret

.+ Procedure s Min

3. L INPUT SENSITIVITY:

Inpei requirzd* for G-cm ve;ﬂ::al display

Bendyidth

‘Limita {dBm)

‘1 Me
1C0 ke
‘10ke
. ke

! 1ke '

62 to 63
-5 to -60
65 to -B0 -
-85 to -0
-86 ta ~71

AWIBLE. GAINatB0andLF, ~
VERNTER full cow. ™ - "

* BEquipmern* uired:
Blgnal Generator with calibrated power output(ﬂﬂGA) .
Cn‘bta term. with BNC male connectors (IOEDSA) o L ) \

5:2¢' | b, IConnect 85l to 115/230V, B0-60 cps power Bowreer. -

% 'e) Bet gignal genarat,or for 20 zie; tonnect tu 851 K

LF. INPUT . T

de L. GAIN ... | 010 B
© LF.YERMIER ...;....,..., fullyccw - I

.4 LF.BANDWIDTH ... ........ IMC
X " VERT DISPLAY. ............... LIN

Set stgnat galetatnr nut.,:ut for %, 0-cm 851 displa.y. ' C . ‘ . !
g Perform steps e ahd'f far other
10KC . -

. i ol ; Read outpui at sirmal generator, takiog Into cop- . ) A
i + . “sideration losa Birough 1nput cable, - dbm | -2 |, ___ . .53 - o q
LF. BANDWIDTH settings. - R S v
100KC dBm | 75 -60
W S ke ‘ -85
’ 1KC © ] r8e

4. LF. GAIN SET ACCU!ACY: 70-dB section: 1.5 dB

TR P 10-dB sectos: 0.1 dB

" 70 . w. Equipmnent wired:

N mecislonﬁ‘dm"’ step Mtenuator [hp m!s-assD) -

N Preciston 1-4B/step Attenuator {hp HEB-SESC)

- . .+ Stgnal Generator (BUBA) } o
oo Adapter, BNC male-to-male (US-4914/1) - . | e ey

T 2 poax cables term. with BNC mnle connectors ..} y R (P

\ . . (!0503A) :

i . SIGNAL GENERATOR  ,H28-35BC ' - -

L—IIB!E!DV R

'|3503'A‘—/ ADAPTER
K . UG43 AJU ) S

- o 3 : e ,

. : L . .
SetSignaIGmeratorior}OMc.- o N - y Lo 1. g

5-38 [ © b




Models 8514/B

S .

Sectton Vv |,
- Tatile 5-8. [cont]

. Table 6-8, Peérformance Test Card {4 of 5}, .
ke . R v L )
Rel ' o Procedore 7 ‘ Min Act. Max
4, LF. GAIN LT ACCURACY (cont'c}. _ K ;
. . Set 1F. GAIN fnner contiol ........ 0 i :
' LF. GMNouter control .. v, B
: IF.BANDWIDTH.........IUUKC .
! SWEEP T[ME Veass B M.ILLIEEC/CM
! V'mﬂTDlSPLAY...........,,.SQ
.. 4. Connest B31'to 116/230V source. Y
. N Set ex!etna.! nl.tenuntors for 0. o !
‘ 't, :\.d'iust signal generatir for 6.0-cm 851 d:splmr
5-30a B Set external nttenuators for 10-43 luss, . | .
' LF. GAW(@DB)to10.. . - S em 5,2 —_ 4.8,
h. . If necessary, adjust sigaal géne-u.tor fnr B ) v
» 8.0-cm 851 display. ‘ K
" 1. Other I.F. GAIN poamoqs' 1F na:essary, adjust aignal
: generatoy for A.0«cm 851 dlspla:rn.lta each group of .
satungaﬂs changed. S L '
‘ ‘ [ om attens | LEGAIN S ' :
' AEEN ") TR em | ‘6.2 ; " 8.8
‘ [ LT T | 5.2 .. 68
40 Codn 6.2 — 6.8
B 50 . 6.2 - 6.8
50 . 6D BB ——— 6.8
o “ BE "m ' 5.2 —, - BB
. .. Bet LR, GAIN iister and duter controls oo,
] o ami axternal 1tteuuatnr5 ta 0. .
k. Adiuat sig;:al genemtnr for 8. 0-cm 851 dssplay.
:5-305' o m. SGt external uttena {or 1-dB lass, LT, GAIN . '
. . inner Eorl:rul. p], K S em 5.8 . _ 8.2
n If necessarv, ndjuatslgnal generaior for 3. 0 em : N
. BBl dispuan.
"p.- Other I F. GAIN positians;’ 1 necessary, udjuat '
R . sirnal generator for 6.0-cm 831 display, after each .
' _ Bet of gettinga is ch:mgem 4
) "o | Extittens | 5F.GAIN B ‘ . :
. ' 12 . a cm _5.‘8 : — 8.2
! L R R BB T e .2
‘ , 4 -4 BN ¥ S |
, 5 5 5.8 - — 8.2
8 . B - 8.8 — 6.2
7 T B.B. o 6.2
8, s . 1B - 8.2
' g g 8.8 - ez
10 1a 5.8 g2

B-13







Models 851A/B ;.

plig (11001A) - -
Cah!a tnrm with BNCmale connactora, (10503A)

. a.bout 3 volts
..... ID PER]DD AVERAGE

" % Signal Genm:ahr . s iy 20 Me
i P [ ’ *20 dBm.
&7 “MOD-SELECT . . G EXTDC
A - MODAMPIJTUDE S e hlty ew
. d. SWEEDPTME ....... & MILLISEC/CM -
CCLFOB L 333 cps (readlng of 3.0 msg
. - ‘on cnuntu') ) ! )
S ann numbar cyclas :usplayed o : cycles X2
X I‘u:r other swnep tlmes. S N R L

¥ e aat | YComter | swznp'mm BN
for cps - | Reading Settlag. - O B

200 [ 1000 ms’ (1D MILAISEC/CM cmen
3.3 - 30.00 ras (30 anISchCM .
-100.00 ms' | 1 BEC/CM 1|

- Section V - v,
‘an.les—s(cont) ST . S SR
_ . K 'mble'ﬁ-_ﬂl.' ‘Peﬂo;mﬁnce Cl_:enk’Téat i‘.‘a'rdl(s'uf B) . R
Ret LT Procadure S s Tk DAl Max
. s SWIIP RATZ ACCUIACY' 73':-‘3%_
E i entR l.l.h'ed T ‘ﬂ.",,
) Elec%nlc Countor (5245L} TN
i a'-L LF Oscillator (202C) - _
Slgm.l Generator (EGBA) T v
+ Cable term. with BNC male cannecmr, ha.nu.na. . .
Ll

! - . |- 300.00 ms: .a‘sz‘c/cm' ol
"1 . |1000.00 s | 1.SEC/CM '
 Set for 10-Perlod Average - - |, -
: C e y '
: - ".'.
Botd.. : Y C




oo I - Section ¥
! ‘ Figure B-4

AsLt . \
} 100KE BANOWIBTH ADJ |
. ]
ASASS K
HORIZ GAIN ADJ
ABR34
| $ET ADY
>aTia ADJ I ardy -
: = 3.3 3EC AT !
o MBART
: CTH FeEQ ADJ )
R T AiAICE ) . !
B MG BANDWIOTH ADJ -
i . S TR :
H (.
LRI S i E : .
¢y " O '
L, . ; .
' . AGRED Agna2 "R8R3G . ABAI® .. ABR3[ . L .
" . . EXTGWAADY O.'SECAD )OMS ADS 33 ADS CJDMB ADS 3 (A
4 ' .
) Ve
U A2asL) 8
+INPED ADJ T ]
o . 429, o
L. AZAMGE ADS ashowaTH
“I0KE BANDWIDTH i :
s AR : .
UN agaacr
FREQ ADJ
. .
iy ' ARA4LE o :
v A3AL AR ! |
RE I ATRZZ . v Y
_. : LT AZRALY PATTERN BHAPE
o N INPED ADJ - H o .
P eaaca o |
: AZASC ; !
; R T LIGn fanowitn
: AN TR
: AZAICT ¥ [ Pt
BaL apy i
\ ! L . .
Lo 4
" o
H 1 . T g . . . .
BOTTOM . . Voo , i
e , . Fpire 5-4. Model 851, Adjustment Locationa . 51
. i . . : . . -15
i he . s i St .
. ' " ' : . ol |
‘ ' . . ! v, N




Bectlon V
Pa.rumpha 5-!!5 tu 5 -43

5-35. 8318 Cillcl AHD AD.IUS‘I'MIII'I’ 'I'IS‘I'
'CA

5-33. -Table 5~18 Usta ‘checks and adjustment proge-
‘dures, and provides space for recording test results.
The Teat Card is intended not only as a shert-form

Modeln B51A/1

5241, LV POWER SUPPLY ADJUSTMENTS.
§-42. EQUIVMENT REQUIRED.

test procedure, but as an index and overall outline
ol B51 teat procedures.: For ‘bach procedure, ref-
-erence is made to a paragraph or tablé contalning ad-
(fiitlonal information. Checks nre tabulated in ree~
ommunded order. : : .

‘

Nnte

Unless the 851 1n maliunctinnlng. the Perfor-
mance Checks, Paragraphs 5-14 through §-'
34 will he udequula to verify proper perfor-
MADCE.

5.37. CHECKS AND ADJUSTMINTS.

§-38. Procedures {or checldng and adjusting the BS1
are provlded in Furagraphs B-39 through 5~ 130 .

2. Most of the procedares call for the uge of nther
equipment; only those instructions pertinent to the
procedure are glven. For full operating Instructions, -
:'eier to the test equipment Mznual.

" b, Unless gpectfied otherwiae, the B51 1a not con- -
nected to the 8551, but is powered sepnrately.  Pro-
cedures asgume a T16-volt Line. ,

¢, Instructions for removal af cover plates are
given in Paragrnph 5-8.

. d. When .rna.!:!ng a thorough ched: of the lnstru- .
ment, it 18 Tecofumendad that procedures be per-
formed in the order progented.

Ref* ‘ Equipment . Qty.
3 ' Variable Transformer, set for 1
o 115V input
.1 | Osctllaseope (130C) 1
‘2 Digital DC Voltmater (3440A) . 1
A | Shielded cable, banana plug to ba- | 1
nonz plug {11000A)
B Shielded cabla, hanann plug to 1
atligator elips (11037A)
*Table 5-1
5-43. PROCEDIRE.

a. Connect digifal valtmeter and vertical input of
nscmoscope in parallel uslng shiélded cables.

b.. Locate Low-Voltage Puwer Supply Board A {gee
Figwee G5,

{1 Make gfauncl comnection ot -ASCE (point A ,
Figure T~18. N e

(2) Measure and ad}u'ut the low-voltage pbwer gup-~
‘plies in aecordince ‘with Table 6-8. (Normal
replstances {o ground are glven far refere
in Tuble 5-10.)

Table 3-B. LV Power Supply Measuremént,‘l;!;itu

5-3%. IIII.IMINAI‘I' ADJUSTMIHI’
. PIDCIDUII.

B-40. EQUIPMENT REgumm.

102,58V to 1265V
115V Line
Line |Reg " Max -
) | (max  Ripple
Avde) (mV p/p)

Ref
Fig.
7-1H

. | s
Supyply Point Adjua.t e

I One varlable transformer

n.. Remova Gbl top cover plata.

b, Set 115V/330\J‘ Bhde awitch on’
1156V,

rear panel ‘to

L |soovae

| AgR14 0. 03

AdR29)

* 15Vde| +AvCE +15:0,1 1.6

- 16vde] -ABC10(, “16:0.1/:0.03 6.0

¥ABC1 ) D | o t00sT.H3.0° 05

'{ . Set 1mnt pnuel contru!s. :

‘. .+ -max eew

* ~ABCH I8 ground ‘t’qi ‘thema. me'nsuremnts.

Table g-10, Heslsméqe t Grouid,,
! LV waer Supply

\ BASE LINE CLIPPER ...
SINTERSITY v oo pvn s + TMAaxX CCwW

- BWEEPTIME....,... 1 BEC/CM ©
- SWEEP TIME VERNIER . IMAX CoW, .
SYNC ..l eneinn s v . INT
VERT DISPLAY . . . v, . vew v LIN
L F. BANDWIDTH . , 100 KC
CLF GAIN, oL i v A0 DB

"d.. Set Int Level BT max ¢w. (R2 is loﬁfed to right -
af cathode-ray tube toward rear of ingtrument; see
Flgure 54 . Yo

a. Sat va.rln.h[a trn.nsrormer to minlmum Connect

851 to power mource through varlable transformer,

7 Meas- Re!_ , | Mormal Reslstance
Supply Polnt |(Flg.7=18)|" {ohma)
+ 15 Vde | +A2CS B U3 300
= 16 Ve | -AgC10| € y o
4100 ¥de | +a8C1 D > RO

*Ag mensured with elbetronic vult-ohmmater auch
“md HP 420D, 410(.’, pr 4124

and Increasa trn.na!ormar vullage alnwly to 116 vults.

5-18°




- Models B51A/B i s .

-@934404 DIGITAL VOLTMETER

o i . Section V
: Pamgrnphs §-14 to B-46

130C

O5CILLASEOPE

.+ J442A AUTOMATIC RANGE SELECTOR . @

dpioaa .

5-44. Hv POWII SUPRLY CIIICK.
5 45 QU]PME TREQ

Figura 5-5. Low Voltage ¥ower Supply, Checlt and Adfustment

Ref* Equlpment =0 Qe |
e I Viriable Transfurmer, set for S
: 116¥ ingut :
E cup-On DC Milllammeter [4233)
g ‘| DC Voltmater @20C) i )1
@ | De Vultage Divider (IIIHEAJ 1
*TableB~1 - _ L

§-46. PROCEDURE,

" a. Ingtrumest Conditlon. ‘Topcover plate, left side
plate, and CRT protective cover (on rear of instr.-u-
ments ara removed.

b. Cathode Carrent. '
{1) Wirlng to URT bﬁse '13 shown. in Figure B-8.

Nate gray wire designated A § clip milliam~
meter proba around gray r.unductur A

(_2) Tarn INTENSITY max ¢w, and adiust Int Level

R2 (to right of CRT, see Figure b-5) for 0.5
. I

[Els)

ISV SUPPLY

ATR22
PATTERN
SHAPE

(3) Turn lNTENBITY fully céw, and check that
beam Is extinguished (m:: cathode. current)

STRAPS FILAMENT *

70 CATHODE, . . - Q
cRT - ' . _.CURRENT FOR
FILAMENT cﬁTHODE FROM

HY PWR SUP At

TO GRID,FROM
HY PWR SUP AB,
GRN  VIA INTENSITY{RI)

‘ B~ FROM
HY PWR SUP A8,
Via' FOCUS (R4)

' WHT BLK

YEL~ '
ORN \ .
' GROUND
FROM +IOOVBC. ’
VIA ASTIG IR3}
Figure 5-8. CRT Base as Been from Rear, ;
. CRT Protective Cover Removed

' : 5-17



Becton ¥ T e

Paragrnphs 5-47 o B 55

. b .
G Cathnduand Pust—Accelarnhur Woltages.' Using
a de voltmeter acd yoltage-divider probe, check volt- .

gges &8 shown in'Tabla §-11. anatinn of AB board 18 -

shown in Flgure 5—5 o K -.‘

5-52. SWEEP TIME CALIBRATION.
5-53. EQUIPMENT REQUIRED,: . . |

- plodels HS1A/B -

" PR . RS Ref* Equipment - |ty
Table.s-n. HV I’nwar Supply Vc_fltageﬂ‘ - 3 Variable Tranaformer, setfor | 1
SRR : N BT A
A ‘ . 5(Rer_ ’I‘es: _ T ! Electronic Counter (5245}.) 1
Voltage o Meas ~ 1(Fig. | Limits . '
Checked| Settinga’ Point  [7-18)| (Vde) ' LS Low-Frequency Osculg)tnz_' {202C} 1
e . D | 9 Sij,anl Generator (6064, 1
INTENBITY, | . - ! : '
Cathode | “si) oow | ASCT | A |R600:100 ¢ | shielded cable, BNC mateto dual. | 3
INTENSITY,| .AgCT | A [ ¥ || banana plug (@11801A) ;
full ew - A D. Shielded cable, BHNC male tn BNC 1
Grid’ | INTENSITY, | ABR1)/RI1 2675 £100 |, : male (105034} _
cew . *Tyhle 5-1 - f
Post ’ JFapction . '\
same - 11 (5100 €350
Acceler ASR3, ABCE 5-84. MEASUREMENT SETUP, Counect,as indleated
*Thé change In cnthnde voltagu should not exceed in Flgure 5-1. - , N
0 Vde. i

T
o

5-47- lOClﬂ CHICK AND ADJI.ISTMINT.

G-48. CHECK.

n, With the 851 connected to a source of powar
(elther the Model 8551 or through a variable ‘trans-
‘former set for 115 V), adjust FOCUS {or o sharp spot
on the CRT. ‘

b, Turn lNTENSITY through tts range and a.djuat-
FOCUS to maintain a s"'arp spot nt nll INTENSITY

levelB

G40, ADJUSTMENT If = sharpspot 13 not ohtained, .
adjuat FOCUS, Astig Ad] R3, and Pattern Bhape Ad]

ATR2Z for B sharp spot. Thm check that a sharp spat

can be obtained ag INTENSITY is turned through its -
range. dee Flgure 6-6 for location of Astg Ad) b1 I

and Pattarn ﬂhape Adj anz

5-50. HORIZONTAL AHPI.IHII CI‘I!CKS
: .lND ADJUSTMINTS. :

-51 CAL]BRA.TION S g

a. AdjuatTRACE ALIGN 80 that horiznntal trace is

purallel to horizontal axls.
b. Hotale HORIZ POS (ROL trace should mm'a [
right. Adjust HORIZ POS to center trace ongraticule.

€. Adjust fioriz Gain ndjust ABRS4(see Flgure 7-15}
for 10 cm of horizontal deflection.

d. Turn Iront panel HORIZ POS adjust fuIl cw and
note how tar trace moves, then tarn HORIZ POS full

‘ccw and note trace movement; trace shauld move at

least 1.0 0.5 em ea::h d.ireution
e. Cenlex' trece.

5-]B .

l

5-55. FROCEDURE. The following Instructions ns-
sume use of equipment shown In F'ig;ure 57,

. Set BB controls a

SWEEP TIME VERN'IER Ve
1.F. BANDWIDTH ... .
CSYNC ...
VERT. DIEPLAY - v v e e

................

b. Set low-frequancy oacillator for output of about
3 volts (AMPLITUDE control at about 80),

Het Counter }"UNC TICN salecf.m- for 16 PERIOD
AVERAGE

d. . Bet Bignal Generaior cont:_‘ol_s. -
' RANGE, FREQUENCY...... for 20-Mc output

ATTENUATOR, VERNIER., . for -20-dBm output -
_ MODULATION SELECTOR, . . ... .. EXTDC
MODULATION Al 2LITUDE . . . ., ... full cw

. e, With equitpments eunnected.aa shﬁwn in'F'lgure

5«7, the sutput of Oscillator 202C, ronitored by the
counter, medulates the20-Mc output of the aignnl gen~

. erator, Output of the signel fenerator 18 displayed on
. tha BSL CRT. To check the linenrity of the pweep gen~
. erptor output and to calibrate tha 3 MILLISECOND/

 CM position of the 851 SWEEP TIME switch:
| (1) Set SWEEP TIME o3 MJLLISEC/’CM

. 3} Ad‘ust Oscillatur ZDBC for an outpat of pre~
cigely 333 cpe (reading of J.0mswith counter
set for 10-period average).

I[3} Adiugt ABR29 {see Figure T-15} 50 that modus
-1 lation peaks are precisely aligned with grabi-
cule vertica! lines. The distance between each
\ successive modulation peak on the digplay
" ghould not exceed t 0.2 em. 'This checks
\sweep linearity; it lisearity is good in one po-
gitlun of SWEEP TIME it will be good inall

. bthera.’

[
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: -Mééeiala'sm/g S

[
" .. 'Section V¥
Parngraphs 5-58 to 5-60

e dpeosa
HF_SIGNAL GENERATOR -

QI@ ,\
@ o

@r

F ouT
:' o a Q @ )
’ — T 7
dpnocin=—> J
VARIABLE /
XMER - dgioso3a
0 . F .
115V SUPPLY ’
g -
MODUL ATED ‘20ME
Flgure 5-7. Swegp Calibration Test Setup_
Table -12, Sweep Time Calibration - 5-68, PROCEDURE. I
e R ’ R A
y — - R Set SWEEP TIME s BM'[LI..ISEC/CM
Mod | o i SWEEP TIME VERMIER .7 . ... .. CAL
Freq .| Counter SWEEP TIMP 861 | Flg. .
o .
(cpa) fga.dlng Setting .. | Adjust | Rel b (Sat low-frequency oacillator for prectsely 100
] - ' eps {counter veading of 10 ﬂms whan set for 10 PE-
303 |'3.0ms | 3 MILLISEC/CM | AGR28 |7-15 HOD AVERAGE). _
1e0 - 1p.0ms | 10 MILLISEC/CM | AGR3D| “
33.3 |20.0 ms .| 30 MILLMSEC/CM { A8R31 |/ | e. Rotate SWEEP TIME VERNIER full eew, and
0 P . rote perlod of cne cyele nd displayed on B8l CRT;
-1[.’_ _‘1 ?ec ) +1-BEC/ €M L ABRS2 wl.dth of ::ycle wa\raform should be tess than 1.0 cm,
333 \9eec | .IBEC/CM  |ABRI3| b . ‘
1 [1.0sec| 1 SEC/TM ABR34 5- 59 SINGLE_SWEEP AND SWEEP' AMPLITULE
" ¥For 10-period average | CHECHS.

-

1. Set SWEEP TIME to 10 MILLISEC/CM, and os~
_-cillator output for precisely 100 cps. Adjust AR
" to plign the first and last madulation peak with the

Hirst and tenth vertical lines on graticule. :

['N Follow the same procezare at ather positions of
SWEEP T'ME, umng data given in Table 5-12.

- 6-56.. ;S\_K{EEP mm VERN',!ER CHECK. [ 1
B~57. SETUP. To check that the SWEEP TIME YER-
NIER bad the proper range, use the SWEEP TIME
ealibration setup (geq Puragraph 5-51 and Figure5-7).

" 580, EQU‘.{PMENT REQUIRED

- Ref* ‘ Equipment: Qty.
3 | Voriabie Transformer, set for 125v] 1
v . Digital Voltmeter (3440A) -1
c Shielded cable, dual bnnnna plug lof 1
BNC male (11001A) |
*Table 5-%

B-10




a. On the BE]., set - o
SWEEPTIME .........c.... 1SEC/CM’
SWEEP TIME VERNIER, .« « v+ s o000 CEW S
SYNC.........,..“.HSIINGLESWEEP

. b. Connect SWEEP OUTPUT {on rear of aﬁl]hdig-
] 1tal volimeter. Nate reading abtained. }

panel,

+d, Note that singla sweep L& n'bta.lned a.nd record
. maximum jositive voltage indlcated by voltmeter.
- Bweep nmplituda should be 10.0 +0.3 volta.

% | 562, SYNCHRONIZATION AND OUTPUT

) EHECKS, .
5-60. QUIPMENT REQU RED.
Hef* ) Equipment : o[ Qty.
i 3 | Vartable Tronaformer et ior usv o1
g 1 | Oscilloscope (130c) ‘ 1
8 | Low-Frequency Osciliator (éuac) 1
9 - '| Signal Generator {6CBA) ' 1
A | Shielded cable; dual banana plugto | 1
dual banaoa plug {11000A) .
|, @ | snielded cable, BNC male to dunl 2
A banana plug (110014} )
R "D | Shielded cakle, BNC male ta BNC | 1
v . ‘male (105034} A
' *Table §-1 '

- | 5-84. MEASUREMENT SETUP. Simtlar to that shown

oo in Flgure §5-7 except that oscillosenpe replices coun-

ter, and s connected as notad in Pa.razmphBIE 65
§-88, a.nd 5-67. : ;

5-65. EXTERNAL SYNC CHECK, :
' i
. On 851, set SYNC to £KT. "

) b. Set law-frequency osetllator fnruutput af 8 volts
* . peak-to-peak. -

. e Bet algnu.l geuerator output attenuabor m —20
dBm.

¥ . o, Vary oscilla‘y autput hequem:y Ernm 1 eps to
i "6 ke and, changing 851 aweep time as required, ob-
5. serve stgnal displayed on861. Signal disp!nyed should
“a ‘ua table from 1 cps to B ke,

5-85, YERTICAL OUTPUT CHECK, )

. a. Comnect cacllloacope to VERT QUTPUT on 851

Tear panel.

b. Slgml should be diapluyed an oscﬂ]nsmpe. .

5-87. HORIZON"].'AL OUTPUT CHECK,

: n. Connect uscillnscope to HORIZ DUTPUT on B51
rear pa.nal

- b, Slgaal ahould he displayed on nscﬂlosco;w.

C 8-%0

B~ BB LINE SYNC CHECK.
i,

Hpe.

G Dapress SINGLE SWEEP but-buu &0 BE]. !n:mt- C

. and B5] as indicated 1o Figure §-7. Hefer to Par.

- §-13. , ALIGNMENT.
- CRT, make sure horizontsl trace is parallel to hori-
" zontal axts of graticule; if not, readjust TRACE

- using a low-frequency oaci!lntor as rmduluung valt-

- for hest compromise-minirum average distortion of
horizontal gnd vertical edges of pattern.

Iy On 851, set SYHC to LINE. _
. Set oscﬂloscope input Ior dc coupling, synr on

W

¢.. Connéet 851 SWEEP GUTPUT to osciuoacape.'f

o Displu.y of sweep signal shculd rama.ln in-synchroni- .

zation, - ¢ .

B-89. BASE- LINE CLIPPER CHECL _l?.otate EASE} -

" LINE CLIPPER full cw; trace on at, Ienst luwer Zem R

of 851 CRT Ehould blank, )
, Note . 4

Ar. hlgh lNTENSITY levels, it is normal for
' trace to ‘defocus alightly when - ‘BASE IINE‘
CLlPPER 13 et t:w. E

5- ro.cnr CHECKS. .
5-71, EQUIPME\ITREQU]RED

Ref* . 'Equipment Y Qtw '

. B | Low-Frequency Osclllator {202C) 1
9 | Signal Generator {606A) i

'C | Shielded cable, jpanana plug to BNC 3
male {1100.4)

D | Shielded cable, BNC male to BNC 1
male {105034)
*Table 5-1 5 5

5-72. MEASUREMENT SETUP. Make connections
Letween low-frequency .oscillator, signal generator,

5-56, staps a throughd, for initlal control .settings.
Befare starting to check the

ALIGN. '
5-74. . PATTERN MITORTION A4 ND RESQOLUTION,
w. Modulate aignal genmerator 100 percent nt 20 ke

nge S0Urce.

‘b, Set 861 LF. GAIN for, B ¢m of vertical deflectlon
on 851 CRT.

¢. Chech pattern for excessive barrelliog or pin~
_cughloning {(see Figure 5-8); 1 present, adjust ATR22,
Puttern Bhape Adjon Vert Ampt Bd A7 (Figure 5-3),

e ————————

AR

PIN CUSHIONING

BARRELLING

Flgure 528, Pln-cushioning'and“l}arrel.ung




“Msdels ssmfn

L d Decrease low-r:,-equem;y oaculabor output fre-
.- quency to 1 ke; at normnl intensity, foens ghould be
. un.ilnrm thrmsgh.out the B .r

i & S

575, mmqm. _
‘8. Set INTENTITY

. b. Observe trace on aﬂi
: should be aean

. ADJUS‘I‘MINTS. o
B ’E’I. EQU’IPMENT REQUIRED. '

"'Reff* ; . Equipment . Qty

Varlable Transiormer, set for 115V 1
1
1
1
1
1
1

Valtmeter with automatic range
finder (3440A & 3442A)

Signal Generator {808A)

Low-Frequence Oscillator (202C)

Shtelded cable, dual banana plug to |
‘alligator clips (110374} -

.Ahiclded cahle, BNC mala to BNC
male (& DEDSA} .

Adapter, BNC famale to du.u.l banan:s
-plug (101114)

Shielded cable term.w/dua.l banana

. plugs (11B0DA)

oM U Hes o

*Tahle -1

S 34404 .
. DIGITAL VOLTMETER .

i

Pl

VERT.AMPL
BE A7 -

"

J_ o Seetion ¥
! Pnragrnpha 8-75 to 5-81

5~ 78 VERTICAL CALIBRATION

5-18. VERTICAL POSITION. -

3. Rotate VER’!‘ POY adjust cw, trace skould move
upward. L

B. -w:th'no‘_iﬁp{;t, nlign ti:ncéwith Easo Iiue of grat-

. icule.

L
5-B0. MEASIJREMENT BETUP
" a. Turn 1natrument upside dowa, Hemova hottom

. - plate.

b. Setup equipmant as lhnwn in Flg'ure 5-0. Con-
nect volimeter (digital with automatie range-finding
capabllity) at feed-thru terminal (Video Out) at output
of RF Circult Assembly A2. This termiral projects
through the casting that enclnseshsaembly A2, and ls
idantified in Figure 5-9.

5-81. PROCEDURE,

.a. Bet signal generptor: B .
RANGE, FREQUENCY ... .: .for 20-Mc output
ATTENUATOR, VERNIER . . . . for 4.0 20,1 Vdc
. datected input to vertical amplifier
{as read on digital voltmater)

b. Adjust Vert Gate Adj ATR2B (see Figure 5-8)for
8.0~em vertical deflection on CRT.
G064
HF SIGNAL GENERATOR

@lnuoaa

LR T . . . VERT GAIN
. A0 A7RaB

Figure B-D. Vertical Amplifier Caiibrntlon Hetup
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Sactlon\’ S ' "t!ﬂ'- I L 'ModBIB_BIBIA/B..
Paras;mph 5-63 E y : | : : . . '

pecas R D - R _ - T
HE SIGNAL GENERATGR ' '/ . T dpeoae S - : o (
‘ : o LFosc. . . _

133C
QSCILLOSTOPE

A
.. ALAPTER
', BNGC:F TO DUaL

- BANANA PLUG

Flsﬁre B~10. Setup fer 851 Video Landwidth Mensur'erpents

[ Dtsoonnect Blpal ganerator trace should raturn
o graﬂc'-la ba.sa lim. 5-82. VIDEO BANDWIDTH.

‘n. Disconnect conntal lead at Eeed-thru terminal |
(1) 14 trnce does nut z'etum to base l.’ma, agein ad- - comtng out of casting which houses RF Clreunit Assem- |
: jusl'. V‘ERT POS 1o nllsn teace with base line. bly A2. Connect slgnal generntor to this conxial lead
{this lend i5 Vertical Amplifler Input Cable W8 and is

identified tn Figuce §5-10},.
‘ b. Set 851 LI, BANDWIDTH to 1 Mc, Set VERT |
(3} Contnueuntil requlrements of both steps b and DISPLAY to LIM. ‘ : I

. € n.l'e met. - “c. Set signal! generatur.

- RANGE, PREQUENCY . . . . . for 50-kc output

(2) Then perrorm c:ﬂibmﬂon procedure again
[s!eps 8, b, and &)

NOTE - ’ ATTENUATOR. . . .. ... .03 VOLT Range

- T : . d. Adjustsignalgenerutor output for 2.0-em vertical

Sincs VERT PO3 and VERT GAIN interact, it dellection, " Offset VERT POS to position display on:

may ba necessary to repant a.djustments " bottom 2 um of 851 CRT. Note reading of mgnal. geners
geyeral timm. ' o ator oulput teter,

522



L

?!nq.nls B31A/E

" e, Increase frequency of slgnal generator outfut o
1.2 Mec, andadjust lavel of oitput huobta.lnsame meter
rea.ding a5 was noted in step d. :

"1, Vertical deflecton on '851 CR‘I‘ should excesd

1.dem peak—to-peak. L

.. & Réplace stgnal genarnwrwith low—!requmcyns-
- clllater puch gs the hp 202¢, Monitor amplttude of

’ - oseillator output with an osciloscopel O

h...Set 851 X'F. BANDWIDTH at IBOKC

.+{1) Bet oscillator for 1-ke output, and adfuat out-
" put level {use AMPLITUDE on 30IC) for 2.0

“cm of vertical deflection on B51 CRT. On - .

monitoring ‘odcillascope, note amplitude at
which 2.(1-cm deflection was obtalned.

(2) Inerense ascillator cutput frequency until B51 .

CRT verticel deflection decreases to 1. 4cm.
‘. While tnereasing oscillator frequency, adjust
output level if necessary to maintain seme sig-
l(!lail amplitude as noted on ascilloscope in atep

(3) The' \rertica.l deﬂection dacrea.se to 1. -! em
should take place at 200 +40 ke,

-1 Uulng a 1-ke Bisml while obtaintng am D -cm
wortical deflection, check other pesitions of I, F.
BANDWIDTH using procedure glven in step h. Fra-
quency at which dk flection should decrease to 1.4 cm
is glven i Frequency eolumn of Tnble 6-13.

Table §-13. Vidqo Bandwidth Check D@ba :

I, F.- BAWDWIDTH Betting " Frequency
100 KC 200 240 Ke
b 10 XC 40 B Ke .
Y 3 RO 12 42,4 Ke
Y 1 KC 4 %0.B Ko

. "‘!' v Lo
- §. Disconneet oscillator from Vertlcel Amplifier

In]mt Cable Wi, andreconnact cnble to RF C‘u.-cu:lt
~ Assembly Al feed-thru terminal.

l IS. T-MC.A1.F. BANDWIDTH AI.IGHMIN'I'
AND CHECK. '

-84 EQUIPMENT REQUIRED,

T Counter (52451}
0 | Sipnal Generator (6084) -

D | Shielded Coble term. w/BNC male
i " eonnectars (10503A)
/F | BNC tee, male and 2 female
connectors (UG-274A/ 1T}
G | Flaatic toning wand : 1

Adapter, tmale type N to female BNC 1
{UG-201A/ U} hp 1350-0087 -

*Table -1

“Ret* " Equipment - . . - | Qi
1
1
1

-

tlon on'CRT.

TR . . . Beeton ¥

BT : . Parngraghs 5-83 to 5-89

5-85.  SETUP AND INITIAL SETTINGS,

n. Setup. See Figure 5~11. Casting which houses
RF Circuit Asgembly A2 is on bottom of B51, and that
which houses Bandpass Filter Assembly A12 Is in top
of 851, on right side near front panel: Access to hoth
8 required in this procedure;locations of nesemblies
and adjustments are called out In Figures 5-11 and 5-
12. With top aud bottdm covers removed, rest 851 on
Ats right aide. Accessholes in coverplatea of nasem-
‘Bly castings are provided for adjustments called for
in nlignment procedure; holes are covered by remoy-
able plug-in buttons, ;

- b, Sethngs: o
B <37 O .. INT
SWEEPTIME ..........: 3 MILLISEC/CM
LF. BANDWIDTH .........c000.0 1 MO

VERTDISPLAY LIN

2, Inilal Procedure,.. Set aignal generator for 20
Mc at ~10 d3m.
E-BB. 1~-MC ALIGNMENT.

2. With modified GC plastic tuntng wa.nd adjuat
861 Detector Tune T (AZATTL) for maximum deﬂec-

v
NOTE'
Two peaks are present; adjust for maximem
deflection of the highaest one,

b. Tune L11 Imped (AZAGL11} ant A12A1 adjuat-

neents AlZAlCE/CT for maximum verticn] deflection,

NO TE

-Adjustments of A12A1C5and AlﬁAlC’?preset
them; final adjustmenta of AI2AICE and
A12AICT |s mede with 851 connected to 8361
{see Paragraph 5-94b).

. 8-87. 1-MC BANDWIDTH CHECK. .

a, Set stgnal generamr uutpul: Tevel for 7. O-cm 861

" display.

b. While wnxch.lng 851 display, dm:reuse Irequency
at gignal generator untl 861 display amplitude i 5.0
cm. Note counter reading.

¢, Sl wntching B51 display, increase frequency
and ohserve display go through matimum and return

‘to5.0em. Notecounter reading. Frequency difference

Letween the twn readings should be within 1.5 and 2.7
Me.

5-886. 100-KC I.F. IANDWIDTH AIIGNMINT
AND CI'IICK.

' §-89. SETUP AND INITIAL SETTINGIS.

a. Use setup indicated tn Figure 5-1i. 100-Kc
Band JasaFilter Assembliesa A3 and AS are located to-
ward rear of 851 on right side, heneath Low-Voltage

. Power Bupply A9; access tc pdjustments A3L1 and
‘ALY is through holes in the AB- Buard, gee Flgure

7-14.



Seetion ¥V s
-Figares 8-11 and 6-13 K

. Models #514/B
o Alsvsumey e e ‘

XMER

S

" dpsadsL couNTER

HF SIGN@E&gﬁEH‘ATDR. ‘
<7 BB

: &
©)

BN TEE
UG~2T4 AN

@IUHDSA B B - MALE B 2 FEPM..E_B . . . . B ! . .'

. Figare 5-11. . 1-Me pnd 100-ke IF Bandwidth Alignment Setup

\_

“whe- 3880 -
ATTENUATOR —

-hp- 105034
CABLE ASSYS

A2

. . a8 | :
azada3. AzAAL?

‘AEMCBw—...“ n__,_,..—-AEMI:S

A2AILE : FA2ACH
- 5

A2AICR AZASG

. RF GKT ASSY A2:

' S . DISCONNECT CABLE -WIQ
B " FROM J28 .ON LOSK ASSY AIS
* CONNECT CABLE . FAOM
-hp- 3530 O J26.

5-24




T BYNC. e

. Medels.alA/ B

. 5’ . .‘. L . S ar
. b. Use same initlal procedure as given in Para-
grnph §-85, epbparagraph c, ehmsingcnntrol setttngs .

- a8 ﬁollowe :
- 3PECTRUM WIDTH . 100 KC/ CM '
"LF. BANDW]I)TH IOBKC .

5-90 lﬂD KC ALIGNMENT
(A24211 “in RE: .Circult Agsembly. A2) and 100-KC.

5-91 lﬂﬂ-KC BANDWIDTH CHECK

“a. Bet eigna.l generntor oul:put level fnr T. O-cm 851 '

d!splay

b. White watching 861, display, decrease frequency
at algnal generptor until 851 display m‘nplltude ia 5.0
cm. . Note counter reading. ;

e. Bt watching 851 d!splay, ineiaase frequency
and observe display go through maximum and return
to 5.0 cm. -Note counter reading. -Frequency dif-
ference betwesen the twn readings shuuld be within B0
and 120 kc ’

AD.II.IST.IIIN'I'S. T

. .'5-93 SETUP. Cmmeut the 851 tu the 8551; see Flg-
. ures4-2 ar.dE'~‘l .

LEF. " visenin T 7.
FREQUENCY TUNGNG. . .
ATTENTIATDR {DB) :

Sot B61: . ', :

BWEEPTIME .vuua'vsn
L¥. BANDWIDTH .
VERT DISPLAY.

b Set atyta.l genaratur for some Irnqueacy abuve

IDt]lrIc, such as 50 Mc, and at 80INE ietel legs. than 1' -
_wal

¢. ‘Perlarm eteps 1. through 15 of Inlt!al Operaung ;
Procedure, Flgl..re 3 3 uelng eetﬁnge given in atep A .’ ‘

6-984, PROCEDURE PRRCIE :

- !
1 MC/CM,

a; Sot SPECTRU.IWIDTH.. .- ...,
: naeiey o LOG

"VERT DIEPLAY Ve

b. Check symmetr A nm:l ﬂ neceseary readjust

© A12A1C7in 851and A9A2L2 in 8551 for manimum am- © |

plitude on CR’I‘ Adjust A!ZAICE for 1 Me bandwidth.
c, et SPECTRTJM WIDTH to 100!(0/0\‘!
- d. Check symmetry, and i naceesary rendjust

ALZA1CT, 'AIZAICS and AOADLZ for best symmetry.

‘g. Switch VERT DISPLAY back to LIN, and if nac-

- eusr:r reu.dduet .MABLI ASLI and ASLG tor hest

-_j qulr

' Tune L Tuped Adj

. ‘ - .. mecHon v
. '..; P Pﬂrngrapheﬁ -80 1o 5-98

nnmprumlse on symmetry and amp!itudewhllekeeplng

' bnndwidﬂl within 100 +20 ke.

1A Recheck at LOG, then LIN, rea.djusting as re-

e

Return VERT DISPLAY to LIN, set 1. F BAND-

WID’I‘H o1 MC, :mdSPECTRUM WIDTH tolMC,"CM

Bandpnas Filter’ udjustmenteASLl nn.d A5L1 for max- T

i mmm verl:lcal deﬂecﬂnn B h- Check dieplny for maxtmum nm;plltude, cnrrect

bnndwidth, and synimatry, re;tdmsting Impedance #dj
AEABLII i requfred g

i. Set VERT DISPLAY nt I.OG n.nd if requlred,re-

" adjust A1ZA1CT and’A12AICS for begt symmet.rv and

nmplltude
j Setl F. BANDWIDTH to IOOKC and SP’ECTRUM
WIDTH to 10¢ KC/CM, aid agnin check the 100 lee

* filter bendpass chnrncterietlns.

k. Contirue rendjustlng ns required 'to ohtaln the
best compromise oo amplitude and aymmaetry. with

2. VERT DISPLAY at LIN and LOG for both 1-Mc and
. 100-kc Hitera while keeping respecﬂve hnmiwldms
'wﬂ.hin epeciﬂcaﬂons . -

L 392 FINAL1-MC AND 1C0-KC IANDWID‘I'H .

5-95. 10-K€, 3-KE, AND 1.KC L.F. BAND-

WIDTH ALIGNMENT AND cHICKS.

5-98. Slg:rmlsfur the ﬂ:reenarrowerbmdwidr.h ﬂlters
{10, 3, and 1 ke) pass through two dovble-tuned crys-

-tal filters. - The four tuning coils are tapped; change
" of hendwidih is obtained by using dtﬂerenl: taps. The.
" yame filters are used for all three bandwldths; accu-

rate adjustment of the 10-ke bundwidt)i should bring
the 3-ke and 1-kc bandwidths within speciticationa.

' After ndjustment of the 10-ke bundwidth, bandwidih ts
. veoifled at the S-kc a.nd 1-ke Bettlngs :

- b-27. lF bandw"dﬂl al:lg'nment is rot a stinple tech—

niquee..  While tnuing !nr carrect IF bandmdrh, re-
member.

" e It will be neneesar‘y'to rajeat the ad]uetrnente
more than once to obtain the best tualng of the four

Iilters. .
b. Final ncliuatmeni:.should be the cnmprdmlée 'thn't

. ohialna the best characteriatics for all four filters.

Do pot attemgt to adfist ﬂlefﬂtern unleee one oiinore
are qut of Fpeﬁ.ﬂcm‘ ahs. : .

5-98, EQUIPMENT REQUIRED. - .

Ref* Equipment ' oty.
10 | VHF Attenuator (355D} 1.
D} Copx Term, with BNC male . 2.
o connectors {tC5034) .
G | GC plasilc tuning wond . 1
" K | Screw-holding sevewdriver 1
-~ "Table B-T"

T B2




Pnfl.graphs s-ss lo_ﬁ-lOG ‘

B- 99 SIGNAL SOURCE C'ALIBRA'I'ION To check tha :
" 'bandpesg characteristies of the narrower IF filtirs,
“the’ 851; swepp width. must be narrow entigh that the .~
"IF bandwidth can he determined a.cl:ura.telynt the half-!
» power’ points: This may be done by applying a'atgan]
to the 20MC IF which ji swepk In synchrontsm with the . -
‘85Y sweep, Sach a sipnal. canbe derived from the sec- P
. ond harmonic of the #5561 IDMC Referem:e Oscﬂlatur'.’ ’

§-10 When ﬂmsﬂl ata.htllzad. lheBWD 1Bphasa- R ! B
locked to a 10-MC  teference cacillatar,, For a BWO.| & e Cheek alignmeut of the base line trncrl wi ,
fﬂam,bpcy ¢4 Geiand a spectrum width 0f 1 Me/em, .. horizontal axia. -If necessary, u.djust VERT POS nnd‘
the ref;\rance. oacﬂlatc.r would ‘be “awept 2.5 ke/et - - TRACE ALISN to bringbase line trace’ exa: ]r]mru.l-
(BW Totked f'the: 400th harmonlc of 10 Me: 1-Me/ lel with andon the grni:leu.la base line. -

iided by 411 15 3.5 ke/cm).  NOTE: fora 4-Ge . ‘ o
BWO frequeney, - FREQUENCY(GC) must be ot . 01-2
‘or 1.8-4.2 [at these settings n'="1). If the output of ;. -103 10-KC ALIGN‘MENT PROCEﬂUR‘E -
thereferenceoncifiator s conmnected fo a narrow-band o N
I¥ Hlter tuned to 20 M, the IF will pass oaly the ges=. ssg" jdj“:&“gmﬁmgme’#g ”“’nﬂ‘ﬂ’};{' ao “’E ;
eid harmonig of the10-MCreference osclllator. Thia, test d:é“ tion of fiy 7. 0'eni TR T mupr -
1820 Mc swept at § ke/om, Other values of sWeep: -« eckon of exzetly - :

: "'b. 'Bandwidth tumng adjustmeﬂu

width may simllu.rly be derlwed
" Clreult Assembly casting{see Digurd 7-5); lodation; 7
* adjustments 1a- marked on the cover,: Acceas holnd,‘

' e , ; .BOMC Sween Width - covered with removable plug-in bultons, are’ promiadx
_Sp ec?}m. W!d?l (851 Display} - - - In the cashng- cnver’:‘! ‘Unless- Balance ,Adj ‘cRpacitor’
— e . ARARCSH oTAZA4CE has )3 raplp.ced, do not remove
ColiMe/em- | B tkefemti oo ca.a!ing cover: . RN ER
00 kefem F | 1.6 kefein A B S ' ote K .
100 kefem . f - 800 cycles/om " Tt ts wlikely that Capactior A2A9CH: b
7 B0 ke/em ] U180: eycles/em- | o A2A4CH will require repladement, However;'

e “'il either has to be replaced, heforé removlng'-_.
i . W o i1t nota degrae of mesh befween stator and

“Beiol. E.'ISUREI\:(ENT. EE'iUP. Use th a5 (JMC “+ oy rotor, When inistalling replacemsot capaci-
Elalfgz'mci ;un‘uabr a8 'the etgnal suu:ca g‘pr tﬁel par- - .. tory At 1t to approximataly the meshof orig-
rowar IF bandwidth alfgnment procedures,  See Figs .. nal expacitor. Altar Installing ind presstting |

. - eplacement eipacltor, fasten tover to cast.
zﬁfgeﬁfeéfqutf;;,::ﬁ“" o Pa.rnmph s 93 fox rec. ng with five or six of the. 26/ BEreWe whin

- hold the cnsﬂng cwer in plnce. L

i

g J

-102. ;D—-l{c PROCEDURE. lNI'I’IAL SETUP . ?ermrm the reat of the 1U-KC 'dlg;ument procrdu.ra ‘
“a. fet the 988E; m 40dn. . _“- . with the cover. in pla.ca on the msting‘ L

N A:I]usi: 1- IDKC Bandwldtl: Adj Cnpar tars .
MAS(‘M A..Aaca, AzMCE and A&MCQ “for”'mand -
' mm bandwldﬂt. ;

: ‘h ~Make t.ha mnm; semngs

. STANDBYY :

- SPECTRUM WIDTH . .

1Me/cu it iwbtb o
,"gﬁ‘éﬁ%”g‘%ﬂ “-’mn R .t t\mlng Capiadilor ‘A2ACH, “AZASCH, Cor :
o AT . s ARNACE through'its tunlng range; {t wﬂl be .
E TU’N‘E 4 de on. LOCAL GEC :"R'EQ(FLO scale) T+ found, there are two points that gt’va vartical
o * + % deflection penks.’ Since there is litfle dif~::
t:f::;;f;ﬁrema!m lnSTANDBYthmugmut the . lerence batween the nmplitnde of fe tws | .. .
L T ol Lo ... .7 /i peals, itts wmtm dlattng;riah whichis: -
v RO : o PR " the ‘conrect ng - reglon corrett IF,
: -MI . s e bpnrlwidth tuniiig, cannot he obtained on ope. -
FREQUENCY TUN!NG. o+t JOTABILIZE®Y. - peak,’ try the-other,. Corract IF bandwidth:
‘ L LT L. tunirg gan only be obtained when the adjuat~
] 'EESIB only ) : IR ment of each cnpacitor is made In its true
UNTH ECTOR STABILIZED NDRMAL**- . ¢ tuning reglon. Maxdionm bundwidth te usuglly
rsrmmﬁgﬁmn tieenrenn . STABILIZED=, . - Oftained by tuning off the peak slightly. -
**Note. ‘Contral saﬂ:lng bnly ; do nut perform - Adjuat lrpped *Adj AM:!LH and Frequency Ad,t

stabi]iza.ﬂon prucednre. R N A2A407 for mmdmum vertlcnl ‘dellection. -
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TR R o K L Paragrnphs 5-1041::5-110._

* Modsls B514/B

= : - —’ ) : . ' . _"I‘_Nnta
-1 R E A scréw-'noikilng scyewdriver is recwm-~
L L : 1 b 1= - menved for turning the screws. !
‘.7|-izcua'{i." | f L U
o \ oo  §-105. FINAL 1- TO 10-KC BANDWIDTH
;/ - \\. — 5-106. Set I.F. BANDWIDTH to 10KCand STECTRUM
AN L . | ‘| w0 1MC/CM. Recheckbandwidths {Parnpiaphs
= < : 5-103, 5-104), making adjustment 12 ngeessary, wntil
: . | ™~ Il bandwidths ave within specifications.
" P s ot T - . Note .
¥ ‘IE‘tg'ure 5-13.. IF Bandwidth Adjustmmh ‘Cover must be fasteued down L!ghﬂ
. s . . y during .
1 O_athlnum Bandpa.as Chaxacteristlcs ; ) . n nal o djuam\ent

f,‘c‘mterdlsplnywlth TUNE andset mastmimyer- © 07107’ WC—K'

zd] deflecton to. exactly 7:0, cm wlth TE. GATN. fee . ‘

: Fig}:a u-—ls ‘Dinplay should be 3-cm’ wide af S=ém "wa“WMJ‘F‘ﬁBM“mii'lmlthTfAl;‘]Ibc’ if:;;:ﬂ?'rﬁh]:

‘ mnllh.de(hnlf-pawer potats) (sweep width of 851, din- . - analyzer automatically selects the IF ban whic
; provides apthmum operation for whatever combination

). 12 tot Wtthin 220% of the correct’ 5
S ; ... of 8561 SPECTRUM WIDTE and 861 S'WEEP TIME et~
Al 3 at b m amplthan‘e)t,h repeat lings is sulected.

5 108, Cunne"tiona to the filters which determine IF
.bandwidth are made through releys. With LF. BAND-.
WIDTH ut 1X, 3KC, 100KC, or1 MC, dc to operate,’
' the relun ts applied via contacts on the I F. BAND~
WIDTH switch, - With' L'¥. BANDWIDTH at AUTO ~

),\lled vin contgets ¢n the 8551 BPECTRUM WIDTH
‘Bwﬂ:hundﬂie B51 SWEEP TIME switch. Inter-muit
wmecﬂons required for autbmatic -selecton of IF
hanﬂwldm axe carried in the CONTRDL cable.
'.l‘ LI
o, J‘n check Lhat the AUTO SELECT !ea.ture is
functigning, . {.F, ‘BANDWIDTH, SPECTRUM WIDTH
/'and SWEE P TIME are given the settings known o re~ -
su!t i optimum operation, the display 18 noted, then -
BE. EAN’UW‘IDT}I 18 set to AUTO SELECT, and the
resuliing di.,piay \s compared to the precading dis-
Ia‘v)'r ;1o per!orm thie checl:

" 4" Connest (sge Figure 2-2) the 851 fo un BES1 -
: ‘mwn tebe ln ﬁd.tuatmant.
Ch

voh Pern.rm the initial operating procedure, Flgura
. 3-3, ualng:pn input signal of less than o wntt 10 Mc
or hi wier in traq,ueucy.

oI VAdjust L F. GATY and
mum '.rerﬁmi efactidn of ety 150!
B 3}

i

Ca Set SPECTRUM WIDTH ....... 10 KC/TM
-SWEEP TIME . ..... 10MLLISEC/CM
LEF BANDWIDTHI]{C

' 4 Note display.  . )
G- S‘.Vltﬂh L F. BANDWIDTH tﬂ AU'I'O SELECT.,

506 ur.\amcs ms :'epln.ced 1. Note display; it shon.ld be sarse a7 display noted

paei‘bnr M.‘\
Ating covesi¥ buly pirily secyiéd, fasten'in, .in stepd. . .
"plaze with all 27; iHerews: .Far final w‘l:lustment(Para- Y 5 Follow same procadura for all settags shclwn fn
) ﬁ;f‘ (T must be dghtl:,r fastened to - Table 5-14, swliching to AUTO SELECT after each
T change of awitch settinga. .

- 527

SELECT, however, de to Operate the relays 18 ap~ -




Hection 'V . A

Paregraphs B-111 to 6-119 : !

3-1m. &% SINSI'I‘IVITT CI!ICK.
§-113, EQUIPMENT REQU!RED

i

l

" flection on 651 CRT. The G-cm deflecton should he’
, - obtatned with'stgal generahur output level at -57.5
. 'dBm 4,6 dBm.

b. SetI f-' BANDWIDTH to 1 Mr:, end adjust ‘signal
. generator cutput level to obtain & cm of vertical de-

- Modeis 8514/B -

F .

Ret* - Equipment Qty. e. Adjust aignal generahor output level 0 ‘obtaln -
\ @ cm'of vertical deflection on 851 CRT at each setting .
3. | vartable Transformer, setfor 115V | 1 | 3 S Srnnrer ) el at which 6ocm deflection
8 { Signnl Generator’ (gosa) | : i ghould .ba obtained at each I F. BANDWIDTH setL‘ng
D | Shislded cakle, BNC male o male | 1 ia E“"" in Table §-16.
) ' d. . Disupmect signal ganerator.
- #Tabie -1 ST
oL oL
Twile 6-15. 'IF Sensitivity Check Data °
R P § Y '
Teble 5-14, Switch Settings for AUTO SELECT Chaeck A
o R 1.E. BANDWIDTH +Tnput-slgnal Level Limits~
. ' ] Settlng |
. .L¥. . | SPECTRIM _SWEEP . IMC S -62to B3 dAm
‘BANDWIDTH | WIDTH - TIME L OI0EKC - s -6 to =80 wlim
— 10KC P -85ike -85 dBm
1WKC/CM | 10 MILLISEC/CM 3KC i -06tc -30 dBm
30 KC/CM | 30 ME.LISEC/LM IKC o | L . -86 tb -T1 dBme
1 EC 100 EC/CM .1 SEC/CM
300 KC/CM L3 BEC/CM *For §-cm deflaction pith LF. GATN at 80 dBand
1MC/CM | 1 SEC/CM VERNIER full countarclackwise and VERT DIS-
—e : "PLAYIRLIN. |
10MC/CM-| 1 3EC/CIA .
o TIMC/oM | L8 SEC/CIT v i
age . | 1Mc/cM .1,8EC/CM o
- 300 K¢/CM | 30 MILLISEC/CM §~116. NOISE LEVEL crmcx With no aignalmm
100 KC/CM | 10 MILLISEC/CM' nected to LF. INPUT, switch LF, BANDWIDTH
B0KC/CMi| 3 MILLISEC/CM through all positions. The poise disglaysdon the CRT,
- ghould nwt exeeed 0.45 cm: gt any setting of L.F.
300 KC/CM | 3 MILLIMEC/CM : BANDW‘IDTH . . i
. 1MC/CM | 10 MILLISRC/CM | - ) i Lo :
1nEe s MC/CM [ 3¢ MILLISEC/CM - \ S .
BN T i aggg,% ‘ 8116, VERTDISPLAY :chxuun . ;
100 MC/OM “] SEC/CM . ABJUSTMIH“. i '
. 200 MC/CM | . .3 SEC/CM 5-137. PRELIMINARY CHECK, i ‘
R -] 100 MC/CM QA 8EC/CM. a. Connect to line voltage t.hrough variable tmns-
..100 KC' -30 MC,/CM 30 MILLISES/CM former, set jor 116V,
R 10 MC/CM | 10 MILLISEC/CM b. Het B51:
3 MC/CM | 3 MILLISEC/Ch VERT DISFLAY o« v ot vvnn v vt . LOG
LE.GAIN(OB) /v vyennnnvnnn e, 20
. LE.VERNIER...........00.... hillcw
, LF. BANDWIDTH ......:.\..... 1 ME

5- ]:13 MEASUREMENT EET.'H.’ Connect signal ken-
etator to LF, INPUT (on 851 rear) and line voltage
through varighle tronzfenmer get for 116V, .

Set: g61: ]
1LF. GAmN (pE). . ... e i 80
LF. YVERNIER ........, Pirr e full cew
VERT ESSPLAY. .\ . .0 ... e LI

-11-1. ‘SIGMAL LEIEL CHECE,
a, Set algmal zanaruhr for 20-Me output
5+28

c. Withno stgnat input, checlt that trace aligns with
gml\cule hasa line.

5-318, LOG DISPLAY,
6-119. ADIUSTMENT.

8. Connect slgnal generator to I F. INPUT; set for ‘

20-%1e outpist ot Tevel that abtains 1 em of vertical da-
flection on 551 CRT. -

b. Cn 351, inevease I.E._ GAIN to 4¢ dB, and adjust
Al1R14 {on VERT DISPLAY switch, see Figure 7-8)
for 3 cm of vertical deflection.



.

Modela 851A/B - U . .

c. '[nr.:rea.ael F. GAIN to 80 dB, and B.d]l.lst A11m3

' (Figure 7-8) for'§ em of vertical deflecton. -
d. Increase I F. GAIN to 80 dB (outer control at -

70, imner at 10), and adjust potentometer Al;RﬂO
(thure - B) for 7 crnof vertical deflection. :

.. Decreasa l ¥, GAIN 1 48, and note deflecton
lavel. Redet I.F. GAIN tg 80 dB (70 » 10, and rotate
LF. GAIN VERNIEXH-Tully counterclockwlse. Deflec~

- Hon ievel decreace should exceed 1 dB. ]
f. Redetl F. GMNYERN]BR fully clockwice.

l i
6-120 L,INEARITY CHECK.

a- Decrense LF. GAIN in llaps of 10 dB, and oh-

; ‘serve trace, Each step should lower trace 1,0 em on
CRT and, at each 10-dB step, allgnment between trace

" and horizontal line on graticule shauld be within 0.2

cm.
k. Reset I F. GAIN to 'I'D '+ 10, and repeat stepa
for all other IF bandwidths, .

5-121. SQ DISPLAY,
6-122. ADFUSTMENT.

a. On 861 set:
‘ VERTDISPLAY.......
.I.F. GAIN (DB} ...
(outer control at 20 iuner control at 10}

S BQ

b. Set sigml geoerator signal level to glve 7.0 cm

. of vertical deflecton on 851 CRT.

¢. Decrease 1.¥. GAIN 6 dB, and adjust .710 8Q
CALIB A11R2 (Figura 7-8) for 1.75 em of verticn.l

deflection.

d. Incrensesigaal level for f.0-em vertical deflec-

tivn; decrease LF. GAIN & dB in 3-dB stepa.. Sea -
Tnl.,r §-18 tor vertical deflaction Iimits,

o Parfurm stepdat Al other iF bandwldtha.

Table 5-16, ;'sq m‘splny Linedrlty Check Data

20 +10

LF. GAIN {DB). [ g, ~ [ Vertical Deflection -
Settiogs SP (em)
a3 Ref X
27 -3 dB 8.15 - 3.85
24 8 dB 1.40 - 2.20

»

'5.123, LIN DISPLAY LINEARITY CHECK.

a. Set 861 . -
© VERTDISPLAY ....:...00s0-1+usy LIN
CLF. GAIN(DB) ... .vavnnv. . 30(20+10)

b. Tncrease aignal lwel for 7.0 cm of yertical de-
flection.

'

o Section ¥

C. Decrenae I.F. GAIN 12 dB in 6-dB Bteps' Bee

'l‘nble R-17 for veruml deﬂe:.tl.on 1Emite.

. hepent steps b and ¢ gt all other IF bandwidths.

Tablg 5-17. LiN Display Linearity Check Dot

' . - Paragraphs §-120 o' §-128

LE. GAIN (DB)'| gpor | Vertical Defloction *
Settings - atep (em)
30 Ref 7.0
- -6 dB 3.20 - 3.71 .
18 -12 4B 1.54 - 1.68

5-'I 24. FINAL IF BANDWIDTH ADJUSTMENTS.

5-135 EQUIFMENT REQUIRELD.
Ref* . Equipment Qty.
: 11 | UHF Signal Generator (86144} 1
8561 (ndjusted 1

H | 3-ft shielded conx cable term. with | 1
type N male (115004} connectors

G | GC plastic 'tuning wand 1

*Table 6~1

5-126. MEASUREMENT BETUP AND INITIAL PRO-
CEDURE,

8, Setup. Remove top and bottom covers from 851
and tap cover from 8561} connect as Lndlcated in Fig-

ure 6-14,
b, Settings:
{1} 8561:
LINE (vvenr v ..........STANDBY
SPECTRUM WIDTHVERN’IBR o CAL
SPECTRUM WIDTH . ... .... J00KC/CM
FREQUENCY TUNING ., . . . COARSE or FINE
FREQUENCY (GC) « v v vvrvne..: .01=2
LE. ciers i iesaa .. 200
TUNE.. .ve.vververrncrer-- EBGC
' FREQUENCY IDENTIFIER. .. .. .. ... OFF
(2) 861 , R '
SWEEP TIME, ... :.... 30 MILLISEC/CM
SWEEP TIME VERMIER. . .. ... .. ... CAL
LF, BANDWIDTH ....., .../ .. lOKQ
VERTDISPLAY . . ... .. .. 00w JLOG
, LF, GAIN(DB) s s i ce v v v sy, 8O
LF., GAINVERMIER. . .. ... 0v s Tull ow
{3) Signal Generator: .
Frequency.... ...y o000 00 L.8Ge

Output Level oo ovcvvvwyor on

0 dBm
6-29



Section V
Paragrapha 5-127 to-5-130

' © " Models BQIMB

‘
i “" _.RF CK;I'
' (hssY A2
 dpesiea i
UHF SIGNAL GENERATOR . |
=4 Q- : .
Cil.° " M'llﬂ 3551 .|
dpnsooa o

Flgure $-14. " Flnnl I‘r" Bumiwidth Allg;nment Hetup '

c. Initial Procedure: !

{1) Follow steps 1-15 of initial opemtlng. proce-
dure, Figure 3-3, using above sottings,

(2} Switch FREQUENCY TUNING to STABILIZE,
and gtabilize analyzer (refer to 8551 manual}.

5-127. CRYSTAL FILTER {10KC, 3KC, 1KC) BAL~-
a. Adjust signal generator autput Tavel at 80 Mc for
T cm of vertical deflection on 851 CRT.

..h. Tune BALANCE ADJ AZAICS and A2A4CE for
symmelrical display. Capacitorlocations are marked
on RF Clreult Asaembly A2 cover plate, and capncitors
ecan be tuned through neccesa holes in cover pizte.

c. Set I.¥. BANDWIDTH and SPECTRUM WIDTH
a3 ghown in the following'table, and readjust AZAICH
ard AZA4CB for best symmetry compmmise for the
thrae bandwidths. .

861 . B551
L.F. RANDWIDTH SPECTRUM WiDTH
L — )
3KC 100KC/CM
1KC 30KC/CM

6-30

5~ 12& 1-MC BA!:DPABS FILTER ADJUSTMENTS. '

,{
§5-129. ADJTJ"‘TMENT LOCAT"DNS. Locrtion of
Bandpass Filter Apsombly A12 on top of 881 is shdwn
in Figare 5- 11 and that of Converter Assembly AD in
top of 8561 id Indicated in Figure 6-13. -Both nesem-
bligs are housed in'coatings, and ench providés ace
ce:s to adjustments throughtholes in top cover plate.
[ !

-t
. [
6-130. PROCEDURE

a. Set: '

| SPECTRUM WIDTH .., ......... IMC/'CM
i . LIN

VERTDISPLAY......... i
.b. Set LF. BANDWID’I‘H 4100 KC/CM, nml center
display with TUNE. i

‘c. Adjust AI12AICT und [At2AICE in the BS1 :m(!

. ADA2LZ inthe 8501 for bést symmetcy and u LiMe

bandwidth. _ !

Nu'té !
AIZAICT controls bandwidth, AIZAICS and
ABAZL2 conirols mainly the Irequency at
which maximum nmphtun'e cc(.urs. . PR

d. Switch I.¥. BANDWIDTH to 100 :-:c/cm- and

check that frequency at which maximum: amplitude ge-
curs does not shift. Readjust, ABA2LZ; ns reguired,
to asgure maxtmum amplitude oceurs at same fre-
guency with I, F. BANDWIDT}I in 1uu‘ KC and 1MC
pomtlons.

I\

1
1
+

I ) v




Sectlon ¥
Table 5-18

INSTRUMENT SERIAL NUMBER

TABLE 5-18. CHECF AND ADJUSTMENT TEST CARD.
" \ o N \ t )
u
PROCEDURES IN THIS CAD CORRESPOND TO i
o PARAGRAPHS 5-38 THROUGH 5-130. B
i I
s-3t




Section V

‘ Madeta B51A/B
Table -18 i i ) . :
Table §~18, Check nnd Adjustment Teat Card {1 of 5)
) ] B : Record
- : : 4 - -
Seq | Rel - Qperation - | Min Act. Max
INSTRUMENT OFF ~ . N ‘.-‘
1 + | MECHAMICAL AND VISUAL lNSPECTIDN " BY
2 G=39 PRELIMINARY PRDCEDURE ‘
ItLevel R2. . v oo vvrer s ;
115/230V Switeh o o ofie v vu
BASE LINE CLIPPER . . . .
, INTENSITY ......0 :
'GWEEP TIME .
SWEEP TIME VERN]ER . max eew .
BYNC .......:." [T «. INT .
" VERTDISPLAY ...... oo LIN
I.F. BANDWIDTH. «- 100KC v
LF GAIN......., .;7.. jodB A
3 INSTRUMENT CN ‘ 115v 280V
‘ 5-41 _ |LV POWER SUPPLIES .
§ +15V  Adj ABRI4 for +15.00 Vde ’ Vde | H4.B +15.1
103.5 - 128.5Y line: - -Regulation Vic ‘ - 40,03
Ripple - mV p-p ) 1.6
B -16V Adj Anms for -15.00 Vac . vde | 14,0 -Iﬁ.i
103.5 - 128,5Y line: Régulation Ve } +D.03
" Ripple ' - mV p-p - 8,0
i . h —
8. 00V L ' Vde | +82.5 ‘ +107.6
" 103.5 -126.5V line:  Rogulation Vde ' 23,0
Ripple - mV p-p 75
B-44 |HY FOWER SUPPLY "
INTENSITY .. vnervann W » AX CW
Adj Int Level R2 for 0.5 mA erthode current
: INTERSITY ..., 000 v e L CEW
ot ‘no eathode current R .
7 v cathode voltage - : Vvde | 2310 . 2680
. ' INTENSITY & FOCUS. . . ...... cw ‘ .
B cathode vyoltake change L : Vde 80.
B post as.celerator vaitag'e : Vde'| 4750 B450
10 B-47 FQCUS Aatlgmntism, & Paltern Bhape ndjustments '
produge sharp spat )
¥FOCUs producea gharp spot at gl! INTENSITY levels
HOBIZONTAL AMPLIFIER . :
1. f6-6t Adfust TRACE ALIGN
12 Calibration: c¢w rotation of HORIZ POS moves
. trace right - center trave
Adjust Horiz Gain ABR54 for 10-cm deflection
HORIZ POS trace movement: 1 0.5 cm each )
direction cm | 0.5 1.5

532




Moviels 851A/B . Section V¥
S ' R ) Taiie 5-18 (cont)
Table 5-16. Check and Adjustmen't Test Card (2 of B)
- Record
Seq '} Ref 'Operatin | " [Min Act. Max
§-55 |'TIME BASE T ' ,
1B 1 Sweep Calibration: : -
SWEEP TIME VERNIER. . . . . .CAL
Mod Freq 10 Perlod : S
{cpa) - Average SWEEP TIME . _Adj ‘
333 -/ 3.0ms 3 me . ABR29 o
100 10.0ms . 1t me ABR30 "
33.3 ° 30.0ms 3u ms ABR31
e 0.1s . ds ABR32
3.3 0.3 3] ABR33
1 1.0s 1 8 AR
i1 5-56 Sweep Linehrity:
. . SWEEP TIME . . . . , . . 3ms/cm
Diatance between successlve positive mod peaks em.| 0.8 1.2
15 5-68 | SWEEP TIME VERNIER;
Mod frequency, . . . . . . . 100cps
SWEEPTIME . . . . . .._SmS/'cm ’
SWEEP TIME VERNIER . . . fult cew <
1-cycle waveform width T ’ ' cm 1.0
18 §-61 SINGLE SWEEP & sweep amplitude Vip-pjo.7 10,3
5-85 | SYNC & OUTPUT CHECKS
17 =1 cps ~ 0 ke '
18 VERT QUTPUT check
18 HORIZ OUTPUT check
20 LINE sync check '
21 * BASE LINE CLIPPER blanks at leaat lewer
2 ¢m of trace .
2 | 3573 |crrcuECKS o
Check TRACE ALIGN
23 Pattern distortion and reselution:
Adjust Pattern Shupe ATR22 for mitimum average
distortlon on edges of 20-kc pattern
' Check 1-kc pattern for u:dfoim focis ot normal
Intensity
24 Bl:mklng. no retrace all sweep speeds
25 §-78 | VERTICAL AMPLIFIER
Calibration; ' '
a. cw rotation of VERT POS mayes tmce upward
b. Align trace with bage line - no luput
c. Set 20-Mc signal generator for 4 D 4.1 Vdc detected
ingrat to Vert Ampl .
d. Adjust ATRZB mr B.0-¢mt deﬂecuon i
. @. Repeat steps b and d mitl] both condlttnns are met
2. | 6-8% | Video Bandwidth: !
LF,BANDWIDTH. . . . . IMC
, Bet 50-ke vertical amplifier input for 2. 0-cm deﬂection
Incresge frequency to 1.2 Me, same input ¥
Vertical deﬂecﬂon emf 1.4




Sectlon V'
Table 5-18 (coat)

Takle 5-15. Check and Adjustment Test Card (30f5)"

. . Record .
Seq | Ref Operation F Min Act. Max -
Othex' I.¥. BANDWIDTH pusitlons
1 ke ref ) .
100KC LF. BANDWIDTH - ke f180 _ 240
10KC | 33 48
: 3KC ] 8.8 14.4
1KC . Tt 3.2 i 4.8
LF. BANDWIDTH VERT DISPLAY. .. .LIN i
27 586 - 1-Mc Alignment:’
. Adjust Detect. Tune MA’ITI
Tune Imped Adj AZASLIL .
Preset A12A1CT, A1ZAICS !
28 5-87 ) 1MC BANDWIDTH check Me| 1.4 _ 2.2
! 39 580 100-kc Alignment:
. .Tune 100-ke BW Adj i AY & AB
Tune ITmped Adj A2A2L.1 : .
10 S-QIK 100KC BANDWI‘DTH checit: ke | 80 120
Hn 5-24 Final +MC and 100KC Bandwidth Adjusts ’ :
Connwet 851 to 8651
Periuzm 1-14, Fig. 3-3 ,
SWEEPTIME ...........,.. 3ms/em
LF. BANDWIDTH ......0000004's 1MC
Inmut signat . . . ... anywhera hetween 10 Mc
and 5 Ge
SPECTRUM WIDTEH - ........ 100 kefem
VERTDISPLAY.................LOG
Chnck symmetry nod If necersary readjust A12A1C7
and A12A1C5H
Switch hack and hrth between LIN and LOG and
between IMC and 100KC L. F. BANDWIDTH,
repdjusting as required for best compromise ,
on amplitude and symmaetry while keeping -
) bandwidths within specifications.
a2 | 6-B5 1=, 3-, 10-ke Alignment: . -
SPECTRUM WIDTH .......ve.0». 10ke
LF. BANDWIDTH [ .......,,.... 10ke
 BWEEPTIME ....0v0i0aner. . 3ms/cm
11 desired, remove RF Ckt Assy A2 cover, - '
* Preset Bal Ad] AZA3CS & A2A4CH at 1/3 mesh.
Tune 1-10 ke BW Ad] A2A3C4, AZA3Q2Z,
A2A4CS, & ARA4CH for max BW
Adjust Imped Adj AZAILI and Freq Ad] AZA4CT
for max deflection
et I F. GAIN for 7, (-cm display
) Check bandwidth at 5.0 em | cem) 1 — 1
Read]nat until BW gt §, l-em vertieal deflecHon
is1 cm
33 5-102 3KC & 1KC BANDWIDTEH checks:
T . See Callbraton, Paragraph 5-1H
| BW at 5.0 cm with 7. 0-cixr max deﬂactlon -
IKC cm} L6 2.4 .
1KC '
, : ) Rainatall Assy A2 cover 1.6 2.4
34 1 G6-105 Recheck 10-ke BW Adj:
: B SPECTRUM WIDTH .. ...vvivvnas lﬂkc
LF. BANDWIDTH . ....,........ 10ke
Bwat 5.0 e with 7.6-cm mn:dmumdenect!on tm| 0.8 1.2,

5-34
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Models 851A/B

" Table 6-18. Check und At|ustment Test Card {4 of B}

Section v
Table 65-18 (cont)

. ) Lperation

Record

Min

Act,

a5’

36

a7,

8
38

40

41

‘5-122

5115

‘Bulie
5-118

5-120

.| vERTICAL DISPLAY

AUTO SELECT CHECK

Opttmum BYr is automatlcally selected |
For check see Paragraph 5-110 and Tahle 5-14

I.F, SENSITIVITY

LEGAIN, . . . . o2 oo, ..BOdD . o
LF.GAIN VERNIER . . . , . . fullcw

Power Input for 6-cm vertical deflection
LE.BW o
} I Mc
100 ke
10k .
Bk
I 1ke

dBm

Notse Level L
. LF.BW
1Me | ' . ".
100 ke
10%e ‘ _
ke e
tke, ‘

LF.GAIN. . o v o o v .. .. 2048
LEBW. . . . v v v v W 1M

Check trace alignment
LOG Dlaplay Adj;
'Adjust Inpit for 1-em deflection

Incrense 1. F: GAIN to 40 dB .
Adjust Al11R14 for 3-cm deftection '

Increase I F, GAIN to 60 dB
Adjust A11R13 for B-cm deflection
Inprease I F. GAIN to 70 + 10dB
Adjust A21R2D for 7-cem deflection

LF.GAIN VERNIER . . . full ow
Gain decrease )
Reget VERNIER full cew s

LOG Display Linearity:
Deerease. L F. GAIN In 10-dB steps. Trace shauld
decrease ! em/step.
Error at each cm divislon
Repeat 40 for other IF b:mdwidf.ha

5 Dlsplay Adj: !
Adjust input for 7.0- cmdeﬂecﬂonwith 20 +dB LF. GAIN

(413

dB|1

Decrease.F.GAIN 6 dB. Ad] A11R2 for 1.75-cmdeflecton,

-62
-1
-6
-05

Y

0.45
0.46
0.46
0.45
0.45

I

#0,2

§9-36



Saction v
. 'Table 5-18. (mnt)

Mudels 8514/B

Table 5-18. Check and Adjustment Test Card (5 of 5) ‘

. ! Recard
Seq | Ref QOperation Min Act, Max
2 5 msplay Linearity: Vertical Deflection + em
‘LF.GAIN . .
"-3dB .15 3.85
-6dB 1.40 om0
Repent 42 for other IF BW's o '
43 6-120 | LIV Diﬂpla:.r Limanrity ' Vertical Deflection - ora
. 1. F.GAIN ’
6B . 3.28 4.1
-12dB ' 1,54 1.08
Repeat 43 for other IF BW's - ' ’
) . FINAL 1. F. BANDWIDTH ADJUSTS (with B531)
4 | 5-12¢ | Crystal Filter Balarice: '
. : VERT DISPLAY. ., . . ... . LOG -
v 60-Me input: 7-cm deflection
Tune A2A3CH5 & A2A4CH for hest a:,lmmetrlcnl display
and best carnprvhmiae.
8551 . 831
SPECTRUM LF. A :
'WIDTH BANDWIDTH
390 Jc/em 10 ke,
140 ke/ce 3 ke
30 ke/om ©0 1ke ,
45 5~128 | 1-Mc Bandpass Filter Adjustments; v
VERT DISPLAY. , . - ., . . LIV ' ‘
SPECTRUM WIDTH . . . . 1Mc/em
LEBW. . .+ v v v v o 100 ke
Center 'display on CRT
LF.BW. . .. . . Mc ' |
. Adjust 861 AleIC'? AIZAICE aru:l 8551 ABAELZ for: .
aymmetlﬂcnl I'Hsplw and ]-M\. BW : .
5130 | LEBW. . vv v v . w . .o WBke
N Maximum amplitade r.m CRT 18 at same frequency:
a8 1~Me bandwidth
'




| Modsls B51A/B

. Note
- Donat change an operating voltage or cal-

-~ lbrationagjustmentunless it is elther daf-
"+ intely outside wpecified tolerance, or cal-. -
" _ibratonof adependent Iunction is unsatls-

- factory, Improving a marginal adjustment
" ean advexsely alfect calibertion, -

5-131. TROUBLESHQOVING, -

6-132. LOCALIZATION,
5-133, Tables$-2, Front Panel Checksand 5-8, Per-

" formance Check Test Card, are valuable ajds in the

loealization of trouble in the 851, In addition to the
performance checks, Tables F-23 through 5-26 are
troukleshooting flow charts designed to isolate instru-
ment malfunctions to specific areas. In the trouble-
shoating charts, the ¢ircuits mast lkely to be trouble
area{s) are nimed, at'the completion of an actior: or
geries of actions. When troubleshooting, it 15 bestio
follow the crarts down to 2 specified circuit and then
to examine the voltages and waveforms associated with
that cirewit to Isolite the components that have falled,
Visual examination of suspected trouble area(s} are

. o
N . . . i

RZ
INT LEVEL ADdJ

. AR
HY FWR SUP AS3Y

: /3
ASTIS ADJ

[mucz aLicN | Ivocusl [ainsLz aweer]
T [TH 33

* Flgara 5-15. BS1B Top Viéw, Cover Removed

W 52

i ) Saction Vv
Paragraphs 5-131 to G-138

also uuggested as & quirk means of detecting hllai
companents. .

5-134. PARTS LOCATION, |

5-135. The key %o part location \a part designation.
"o, If acomporent is mounted on an Assemblyboard;,

" thedesignation is prefixedwith the assembly number,

e.g., AIR5, Location of each assembly 18 called
oot in Figures 5-15 and 5-16. In addiifon, a picture
ef each hssembly board is pravided near the sche-
matics andall components on the board areidentified.

Board pictures face the schematic in which the as-

sembly appeara. All bhoard pletures are listed ia the
List of Nlustrations, X

b, If a component 18 mounted on the chasals, the

designation has no prefix, e,g., 5, These parts are

‘harder to lacate, 80 many are ma.rked tirectly on the
tnstrument chnssiﬂ

3 136. TRANSISTORS. .

5-137. The fnllpwing generni information is provided
-{nr those without exténsive tranalstor experience.

o Ca

) ABLY .
10OKE MARDWIOTH ARJ

asLE
10OKC BANDWIDTH ADJ

AR
LY PWA SUP ASSY

A& .
SSWP B HORIZ AMBL ASSY ° :

Alzdl

ANz .
‘BF FLT A%y -

W .,

[vear mspear |  [h.r BancwinTH
. SWATSY Al BW Ae31

' : §-37



'Sectinnv : ' T
Para.graphs $-138 to B-144

5—133 n tran-tstm- testing the most impnétdnt con+

sideratinris the bage-emitter junction. Like the con-
trolgrid of Avacuum tube, this is the operational con-
trol point bn the tmnsistar. This junction is essen-
tially ‘2 solid-gtate dicde, and for the transistor (o
conduct this dtode must be forward blased,

5= 139 The transisto" symbol [see Plgure 5~ l'q can
beusaed todeterminethe polarity required to forward-
biag the bese-emitter juncticn, Remember that the

- bage maigrial i3 tte middle letter of the transister -

type (NPNar PNI). Referring to part A of Figure

5-18, notice that the emitter arrow peints toward the.

N-type material. Thus when the arrow paints awa
from the bse {WPN), the bace must be pasitive whE
respect to the emlitter to forward-biaa the junction,

. and when thearrow points toward the base (PNP}, the
base muat be negative: with respect ta the emitter to
forward-bizs thg ,‘uncuon. )

5-140. Blas pularlty for cutoff and condurtion for
vacuum tubes as well as transistors is alse shown in
part A of Figure 5-17. Part B shows aimplified ver-
sions of the three basic transigtor cireuits, and glvea
the amplifier characterlstlcs of each. .

5-141, ISOLA’I‘B‘GTRDUBLE IN TRANSISTOR CIR-

6-142. For general dnta on bransistors, see Farn-
graph 5-136 and Flgure 417

§-143. IN-CIRCUIT TESTING.

a, When checking a transistor stage,'tirsi: deter~

mine if the emitter-base junction is forward-biased,

Do not place an electronic voltmeter directly acrass
tho Toanction to measure the voltage difference; there

: cqu[d ne sufficlent lnop current between the voltmeter

l¢ads to damage the. transistor, Inatead, mensure

each voltage separately with respect toa common point

{0. 5., chasais). I the junction is not forward- htased,

. and pawer supply voltages are Known to be carrect,
the base-emttterjunctton may be open (see P" ragmph ’

5-144).
b. IE the emitter-buhe junctlan ts t‘orwnrd-binaed

. eheck for amplifier action by short-ciceuiting base to
" “emitter while observing collector voltage, The short

gliminates base -emltter bins and should cause the

teanstator to stop conducting. Cellector voltnge‘

should then shift to near the supply voltage. Any dif"
ference is due to leakage current theough the transis~
tor and, tn general, the smaller this current, the
better the transistor, If collecter volial,e dnes not
change, the transistor either has an emlﬁcr-"ullectnr
short cirewit or enitter-base open cireuit.

8- ]44. OUT - OF - CIRCUIT TESTING "WITH OHM- .

METER, If a'short or open circutt is vuspected, re-

move tha transistor from the eiceuli (se2 Paragraph .

5-153) and use an ohmme ter to meapure’ tuternal ye-
slstance, See Table.5-18 for typical measurement

data,

A2
RF CKT AS3Y
e e

AT
SWEEP B
HORIZ AMPL BD

R2_ °
INT LEVEL

o

'

2

AT ’
" VERT AMPL A557

[lN‘l‘ENSITVI

(e veanier |  [sweep e ]

RIO S ASSY AQE1

[@aaz Linz eripper |
’ R? .

Figure 5-16. 8518 Bottom View, Cover Removed

Models 851A/B
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© M>dels 851A/B

Segtton' ¥
‘ Figure 517
o A TRANSISTOR BIASING o
DEVCE - _ - SYMBOL GIJT OFF - - GONDUCTING
T e | R s
" VACUUM TUBE.
" Gathooe
COLLEGTOR | " 420¢ : '1:20\«'
. : MAIN
NPN TRANSISTOR BAZE Cow 3V CURRENT
o ' . AgAs) .
EMITTER = Eolg;tnﬁ'f\‘
GQLLECTO; L ~20v 2oy
' V £ Py
PNP TRANSISTORV BASE\ S -.av\ 2
"LEMITTER ‘ > gormobd LV .4
B. AMPLIF IER . CHARACTERISTICS g
: ~ COMMON COMMON - COMMON
GHARAGTERISTIG BASE - EMITTER COLLECTOR
INPUT Z - 30-500 | 500-1500 0 20-500K 0
uTRUT Z, . 300-500K £ © 30-50K0 50-1000 01
NOLTAGE GAIN  500-1500 - 300-1000 <
CURRENT GAN b 25-50 25-50
POWER GAIN . 20-30db 25-40 db 10-204db
- o =3V :
v -
QUTPUT
,. Flgure 5;17. '

Trm.sishir ﬁiasl.ng and Typical Amplifier Charactexistica

5-38



VParagraphs 5145 to 5-—146

Tnble 5-19, Out-of—Circuit rransiatur Resist:mca

: ',Madel"asi.vh :

‘ 'I‘nble 5-2ﬂ Sale Chmmetes . Rangea Ior ’I‘rn.ns!ator

]

Most:chmmeters can supply ecough curreht
ar voltage to damnge a transistor.
- uslng the ohmmeter, check nhmmater open-
cireuit voltage and short-clrcutt: curreat out-‘--
put ON THE RANGE TO BE USED. Opan-‘
ciroult yoltage must net excerd 1.5 valts and

Before

. short-cireuit current mustbeleas than 3 mA.
Hee Table §-30 for snte rosistance: "a.nges for
© same cormmon ohmmetérs. :

s

B Resiatance Measuremaents
T;a;élémf Connect Ohmmeter | Meu.sure . T open '-.Shurt‘ ; |
~ " iryge Pos.. | . Neg _ | Resistance L S  Bafe | 'Ckt" |- Ckt. S R
U p..‘ - ‘lead td | Jead ta (n_:mjn._s} ‘[Ohmmeter| Range(s) {Voltage | Current |Color | Polartiy} .
- . K S . R : o _ I B )

; Sy | Sutter |Baset | 200-909 LRk {rev [ amal
B ] . E | ' Rx10K 1.0V 100 pA Ped R M
PNP | - emitter: | collector |10 K'-100 X, chp'da2a (B x 100K 18V | 10.pA {Black| - .

. Ger~ g - - - L [RXIM ] 10V 1 pA -
manlutn emitter - | bage* U560 - CIRXIOM 1.0V |0 pAl
1.’“_"“"‘. e.m.itte!; callactar sevérai ) Rx.;llc- .‘1..3-\4"' 0.57 mA
. [ hundred L RxI0K. | 13V BT pAjNed. + B
) ' *hp 410C |R x 100K] 1.9V |57 pA |Black] . - - D
T RxiM |13V 06 ud] 7 el
base. - lemitter - |1 K« 3K R x10M -1.3.“[:.05 HA i
B . . - - - ; - — - ;_ |
_ ;{"‘;5 o | very nign Y |mmaen Ly |1a mal i
CNPN coilactor | emitter | | {might read <7 T |Rx1K [ LIy | 110 pA{Blaek| 4 'R
) C - ‘| open) hp410B |Rx iDK 14V 1 pAlRed ] -
: S U|Rx 100K TV |13 pAl .
Allleon. | - . RxiM | tav [ox1pal . |
B base  -|emitter - |200-1000 : : " '
S ‘Blrpson [Rx 100 | 1.5 1mA|Red' | 4 -
Fower | 1+ |nen often - 260 AT (et -
collector | emitier - | greater than . Lt
IR S E Y RN T
" Simpson [Rx1K |15V o.nzmﬂ!nck S
0. | o N EE
o check collector, ahort wllechor h basa, resia- o ' ) -
tance ahnuld danrensa._ v I N S "
Triplett |Rx300-J 15V, [3.25 ma| ™ - & .-
830 - [Rx1K J13V | 825 ua | Varies with .
;s ———{ . Serlal
! ‘ | Triplett [Rx10 [1.5 v ] TiouA| - umbar. :
_ . co10 : [rxtoo [1sv | wspal
8 CAUTION. SRS P : — :

ke B=2i. Connactlon Pomts, Q3, Qi, QB QB

Baan—Emltter Fuz-ward Bitas Check

Cnn.nect ¥M Bebween

5-145. nv-cm{:m'r TESTING OF Tmmsm'rons qgl

5 143 Ta check bnse-emitter junct.lon of tmnsi.sturs
@Y, G4, @5, or Q86, connect voltmeter as noted .in
Takle 5-21, Any senaitive high-impedanze volimeter,

. guch as the hp 3440A Digliial Voltmetar or ‘19 4124

" Prevision V-Q-A is qu.tahla
§-40

Chagaiaand °
. . N Pointon
Xatr Mensurement | Component | Fig.7-18
Q3 | Base to chnuﬂuis - ASRL
‘Q4 | Baze to ehassls - - | ADR) 28
| Emitter bo chassls °|  AbRD -
Q6 Bast to chngsls ADCY
Emiittar to chassis A(!RIB
QB | Bnse to chassis ‘ADR18
" | Emittar to chassis ‘| - ADRZL




'Mo'gias S51A/B
5-147. ¥TCHID cmcuns.

- Analyzer Display Section hre of the plated-through
“type consisting of metallic conductors honded to bath

. sides of insuating ma.teﬂal. The metallic eonductors

- are exteaded thraugh the wmponent mounting helesby

: _ a plating process,. Soldering can be dune from either

slde of the baprd with equelly ‘mmod results. Table

-22118ts recommended tools and materials. Follow- .
i ingare recommendntions and precautions pertinent to

etched circult repair work. .

2. "Avold unnecessery romponent substiution: It
‘can result in damage fo the cireult bcm'd nnd/or ad~-
jncent cumponenta

" h. Do not uae ahtgh-puwer sulderlng fron nnetched
clrcuit boards, Excessive heat may Iift a conductor

Lor damage the board.

¢. Use a suction device {Table 22)or woaden tooth-
plek to remove solder from component mounting holea.

DO NOT USE A SHARP METAL OBJECT SUCH A3 -

'ANAWL OR TWIST DRILL FOR THIS PURPOSE.
SHARP QOBIECTI MAY DAMAGE THE FLATED-
TH.ROUGH CONDUCTOR.

G A!ter poldericg, remove excess flux Irnm the
' poldered areas and apply a protective coating to pre-
vent conlaminaton and corrosion. See Tahle B- 22
for recommendations. :

'5-148. The etched z:ircu.lt bon:rds in the 851 Spactrum ‘

. Section V: '
Pa.mgraphs 5-147 to 5150

'5-148, 'ETCHED CONDUCTOR REPAIR. A troken o

birned section of conductsar can be repaired bybridg-
fng the domaged section with a length of tinned copper
wire, Allow adequate overlap ond remove any var-
niah from etched col.ducburbetore sn]dertng wire into
place,

5-150. COMPONENT REPLACEMENT.
a. Remove dafective gomponeat from Board.

.. Nate

Axlial lead components, such np resistors
and tuhular capacitors, canbe replated with-
out unsoldering. Clip leada near body of de-
fective component, remnve component and -
straighten leads left in poard. Wrap leads of
repiacement componert one tuynaroundorig-
inpl lends. Solder wrapped cnmacﬁan. and
. clipp off excess lead. -

b. If component wos unsuldered, remove solder
{from mounting holes with a suction descidering nid
(Table 65-22) or wooden tocthpiek.

‘. Bhape leads of replacement component to match

mwounting hole spacing.

. d. Ingert component leads into mounting holas, and
posttion component as original was positloned. DO

NOT FORCE LEADS INTO MOUNTING HOLES, sharp

_ lead ends may damage plated-through conductor.

Table $-22. Etched Circutt Soldering Equipment

1

El

Item N s Use Hpecification : _ Item Recommended
1 Soldering tool | Soldering . | Wattage ratlng: 47-1/2 ~ 66-1/2 | Ungar #176 Handle with
L .- | Unsoldering Tip' Temp: 856 - s00™ *Ungar #4037 Heating Unit
éoIclari'ng *Tip’ Soldering #Shape: pointed “Ungar #PLILL
: i , Unsoldering : R
De-soldqring ald - To remove molten Suction device Baldapullt by Edsyn Co.
Lo : solder from con~ - Arleta, Calilornia
A nection ) .
Risix (ﬂﬁx} Remove excess flux Must riot digsblve etched clreutt __'F'reun ',
_solvent’ from waldered - - base bonrd material ¢ con- | Acstone
prea before appli- | ductor bondiag agent | Lacqus: Thinner
eatlon of protective [ 1 Aleohel
coatng (lﬂo'?bmdﬂ]
Balder Cnmpunent rapluce- ‘Reain {flux) core, highttln .
ment content (30/40 tin/tead}, 18- | !
Circult board repnir guage (SWG} preferred , .
Wirleg - R . .
Protective Cnntam.lnntlon, eor~ | .Good elecirical insulafion, cor~ | Krylon* #1302
o . rosion protection roslon-prevention propertiss .. @

Hurigeal Protective
Ceating, Type 1B12 by
Columbia Technical Corp.
Woodalde 77, New ¥ork

[ 150-800°} and Ungar #$FL113 1/8" chisel Hp.
[ n, Ins. , Norris

*Fur wrldng or B51 Boards: ‘fnr p.»naral purpose work, use l.hgaz- #1237 Hnﬂﬂng Unit (37.5W, tip tamp af

B4l

Motula 31A/D

Section V
Table 5-28
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line voltage available
(116/230 VAC).

1f no Base Line appedrs

"at this point and it s

posatble to {lluminate
the seceen with the IN-
TENSITY conirol, re-

“{er to' Tabla 5-25; .

Sweep and Horizontal
Amplitier Troubla- .
shooting.

Ta.hie 5-23. . General Troubleshooting

|axwe. v

¥

SWEEP TIME .-, . .,
VERT DISPLAY.

BASE LINE CLIPPER. . « v o e s v v s

INTENSITY! . ves vnenvrr s
IF GATN,({D3). .. . .

IF BANDWID'H., . o vy -« - -+ -

N

LB‘E(EBEU,‘..............STAN’?BY
Ceeveee . 3MI/CM

LDG
CCwW
CCwW

e B

. INT

10 KC

R e
' b

Allow 1 minute wa.rmuﬁ".l,_‘"i‘urn IN-
TENSITY CW to vertly iperation.

A

INTENSITY CONTROL

Maodels BE1A/B

NO INTENSITY CONTROL

# Got- INTENSITY for convenlent
level. Turn BASE LINE CLIPPER
CW to verify operation. .

Referfo Table 5-24, Verti~
cal Troubleshaoting.

BASE LINE CLIPPEK Control

No BASE LINE CLIPFER
" Contral . - ;

|

T
LA

Turn BASE LINE CLIPPER [ull
CCW. Adjust HORIZ POS o verl—-
Iy operation of cnntrol. .

[ fex.

Traubleshaot Vei-ucnl Amhll- [
Reter to Table 5-24. |

* HORIZ PO3 Contro}

o

No HORIZ POS Contzol " -

Adjust VERT POS to verify oper-
atton of control.

Troubleshoot Sweep and Hor-
jzontal Amplifter Assembl]r.'
Refer to Table 5-25.

VERT P08 Controi

No VERT POS.Control

Adjsst TRACE ALIGN io verl!y
operation of contral.

Troubleshoot Vertical Ampli-
fier Asdembly. Refer ko
Tabla 5-24..

(continued) -




Modhn BE]A/B

Tahle 5-23 General Troubleshooting {cont)*

By
w

NOTES: (cont)

‘ *3, With IF GAIN {DB} in
the ( DB position, there
.sheuld Be no Indication

* of nolee,’ If notse s

present, refer to Table

+15-24, and Figures 7-3 .

through T-12 and trouble-
shtoot vertical clreuits,

Hection ¥
Pahle 5-23 {cont)

‘No TRACE ALIGN Control

TRACE ALIGN Control {cont)

Switch SWEEP TIME ‘to varfous
pottings and verily upemﬂon n

each position.

Troubleshoot, HV Power Sup-
ply, and CRT circutta. Refer
to Table 5-26, and Fig. 7-17.

No SWEEP TIME Control

Switch SYNC to

Sweep | ‘should fanetion In both po-

sittona.

JINT, and LINE:

Troubleshaok Sweep and Hor-
izontal Amplifler. Refer. to
Table B~25 and Figure 7-15.

INT, and LINE SYNC Normal

i

INTor LINE B YNC Malfusction

B

Switch SYNC o

| Press SINGLE SWEEP button.

SINGLE SWEEP.

‘Troukleshoot Sweep and Hor-
lzontal amplifier. Hefer to
Tahle 5«26 and Flgure T-15..

i . - SWEEP 4

.. no SWEEP

' *Apply o 20 MC mignal to the IF
"INPUT as in the IF input senal-
tivity testsin Par. §-24. Veriiydeq-
"Nection of trace in all five band-

widths.

Trochleshoot Sweep and Hor-
lzontal amplifler. Refer to
Tuble 6-25 and Figure 7-1B.

All Bandwidths Function )
{Bageline Raiges)

Bandwidth Failure

Instrument is in
diticn. Refor to

through 5-130 for ealibration pro=

cedures.

calthratable con-
Paragraphs §5-37

Troubleshoot Vertical Ampli-

fier circults. Refer to Table

7-24 and Flg\u‘es 7-3, “nruugh
-12

543



Sectlon V
Takle §-34

NOTES:

1. With a 20 MC unmoda~
Iated gignal applied to
the IF INPUT, the hose
line of the displayriges.

2. " At narrow bandwidth
gettings, tune the sig-
nal source to maxtmum
deflection.

3, Check instrument pper-
atlon using the Perform-
anee Checks in Table

- B=B, and Paragraphs
6-14 through 5-30:
-a. Vertical Displny ne-
curacy
b, IF Bandwidth aceu=
' racy .
¢. IF Input sensitivity
d. IF Gain Set accuracy

<!

Table 5-24. Vertical Circuit Troubleshooting

LINE (8551} .. . .. ..

YNO - - r e iarwversss LINE
SWEEDPTIME......... 3 MILLISEC/CM
VERT DISPLAY »-rvr v vress ooy LOG
BASE LINE CLIPPER . .+ + v .o . v . CCW
IEGAIN(DB) - »-+vvvvvvrevss s 20DB
IFBANDWIDTH « v oo v v vw ... T MC

Perform Front Panel Clecka ltated '
in Table 5~2!
n. INTENSITY
b. BASE LINE CLIPPER
c. FOCUS

INTENIITY and ﬁetmce Normal

Madels B51A/B

INTENSITY or Retrace
malfunction

BASE LINE CLIPPER check

Troubleshoot:

a. HV Power Supply

b. CRT cireuits -
¢, Biankingelrcuitaon AGnnd

BASE LINE CLIPPER Normal

" 'PASE LINE CLIFFER
W Mglfuncttnn .

POCUS contrel check

Trosbleatoot:

a. AT Blanking Circutte:
ATAT-8, ATOS, 10, 11.

b. AB blanking Bignnl output
from ABQE.

v

FOCUS Normal v

FOCUS Matfunction
Apply a 20MC signal to the IF IN- |
PUT jack that causes deflectlon, Troubleshaot:

as in Para. $-116, and attempt pd-
Justment procedure. (See Notes 1
and 2)

&. . CRT focus cireutt
b. CRT voltages

(conttnued)




Models B51A/B

Table 5-24. Vertical Clreuit

.m .. - . Troubleshoating {cant)

Deflection -Failure in One or More

Bandwtdths {eont)

~ Bectlonv
Takble 6-24 {cont)

Deflection Tn AL Bondwidths

Switch the IF BANDWIDTH toother
positicns, nodng on Flgures T-7
and 7-12 the three major cirouits
used for 1,3 and 10 KC bandwidth,
100 KC bandwidth, and 1 LIC band-
width.

'| Calibrate the yertieal cir-

cults using the procedures in
Parapgraphs 5~75 through
5-130., .

No Deflection

Deflection kn some bandwidtha

Switeh VERT DISPLAY to 5 and

2. Sipnal-tracé abnermal

Troubleshoot:
1. Bandwidth .awitching eir-
cuits,

pandwidth circutts.

No Deflection

Deflectics on SQ or LIN

With a 20MC CW signat applied to
theIFINPUT, obaervethelF TEST
POINT with o scope. Refer to
Table 7-2, Waveforms, and com-
pare with wnvetorm 3.

VERT DISPLAY.........LOG
Input Sigmal .. ., .., .20 MC CW
SWEEP TIME ...... 3 MS/CM

Troubleshoat:
1. Al1g1-2
2. AZA68 Current Cont Atten

1

No Wavelorm
L

Waveform

i)

VERT DISPLAY......... LIN
IF BANDWIDTH . ... ...

L|IFeAm EBY L.l 80

Apply the 20 MC signal and use'a
scope io trace -the signa! throuph
the RF aection of the Display Unit,

Troubleshoot:

1. AZATCH-5 and Video De-
tertnr A2ATCR1 -3

2, ATQT-8

3. ATQI2-15 Vertienl Amplifter |

Signal

4, AB Assembly, und CRT

Sigral

1

Troubleshook: -

1. Al12BP FLT ASSY

2, Al IF GAIN SWITCH ASSY

3. IF Bandwldth Switching Cireuits
4. All Vertical Display Asay:

5. AZAB Current Cont Atten

6, A2AT 20 MC Ampl Assy

| Atter Stemal hasbeen restored,

re~calibrate the' Display Unit
using Table 5-1B and  Para-.
graphs §5-37 through 5-130.




Hection V
Table 525

Table 6-26. Sv\;eep and Horizantal Amplifier Troubleshooting

: : N BYNC.....0vvun
u SWEEPTIME ..........
VERTDISPLAY. .o v v v e v v v n s
INTENSITY. oo v e v ne s

LINE .« v verrrrrerenassseees s ON
Lo 3 MEB/CM
. - LOG
«v v oo o Contered

ROTES:

1. Refer to the fol;lowlng:
a. Figure T-14, A6
Sweep and Horizantal
Ampl. Schematics

b. Table 7-2, Wave-
“ forms

¢. Sectlon IV, Prin-
eiples of Operation

2. Traneistor Switching:

Svgp Reset
© ABQ3 of - Onx
o oft Oon*
- on  .C Offtmn
Qe Off | Onw
Q1 Off ' on
Q8 on of
CoQe. on - - off’
Qo or Om
' on

-QIs ot

P 1:1

. No Bweep

Modein 851A/B

Discopnect 851 SWP QUTPUT to
8551, Obeerve output with seope.

bration,

Réfer to Par. 5-50 for cali-

- No v}eep

. Bwesp

Apply sweepvoltage to SWPINPUT.
Refer to Fig. 3.2 -

Troﬁb_leshoot 8551 BWO Bweep
Circults.

Ko Sweep

Sweep

Switch SYNC to INTERKNAL.

Troubleshoot ASAlS, 17, 18
CRT Circutts HV Power Sup-
ply- '

P {continued;
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Table §-26. Swoep and Horlzonta) Amplifier ..~

Traublasheoting (cont)

Nb'rss: (cdnt)'.

4 '

2. Tmn.aishor Switching.
. {cant)

No Sweep {cont)

Hecuon ¥
Table 6-25 (cont)

Sweep

. *Turns on to initinte
sweep redet.

plied.

Measure ABQ14 enﬁtter. Voltage
should be ~5 VDO with SWP TIME
at EXT, and no sweep voltage ap-

Troubleshoot AGQH, 2

*+Turns an anly long
enpugh to start .
sweep in JNT syru:

mode.

wedTurned on during
sweep reset for

blanking.

Other

Apply -8 VEC pulse to AGQ‘I hpse:
SWPTIME ........ Mg/CM

Trovbleshont 468Q1, 4, 15

No Sweep

Sweep

Measure ASQ7 coll. Voltage
sheuld be 7.5 VDC withSWP TIME
of 3MS/CM,

Troublashoot. lntar:nnl BWeep
clzouita:

A10C1-6, ABR13, 52, ABCH2,
ABQE

7.5 ¥DC'

Other

I Troublashoot ABGY 1-14 Sweep

l']‘rouhleshout ABQT-8, AGQO-10. [

G-47




Section V
Table 5-28

NOTES:

115V/230V slide switch
set to [ine voltage

+15 Vde #0.1,
1.5 mV rms
Ripple

~15 Vde 0.1,
8.0 mV rma
Ripple

-48

Table 5-28. Powex; Supply Troubleshooting

LINE (8551} .. vevevi werunnn.s.ON
BWEEPTIME + .1 0xvasv.son. 3 MS/CM
VERT DISPLAY . ....-.... eeee, . LOG

BASE LINE CLIPPER. ............COW

INTENSITY. ... .-vve.......Contered
IFGAIN..._...‘............... 40 Da-
1F BANDWIDTH . . . o v yenns . ce-e 1MC

Measure LV PWR SUPPLY volt-
ages as in Para, 5-43,

Voltage Indicatlons

noaeLs UplA/ B

No \ro!taﬁe Indications

Measura +1 5 Vde supply from ABCS
(+) to gend.  Refer to Power Sup-
ply schematic. Adjust ASR14 if
neceasary, .

) Check:

Line Volinge
Fuge
. Fower Cord

+15V Supply Within Tolerance

1

15V Supply Not Within
Tolerance

| Mernsure ~16 Vdc¢ supply from
A9C10(-} to grod. .&djust ASR2D if
NECESSATY.

Troubleshapt:

1. Reguiator and associated
cireuity,

2. Reference Ampl. and ng-
secinted eircults,

3. Secnndﬂryvoltageand rec~
tifiers.

{cunttnugd)

i



‘Models 3514/B o

Table 5-26, Pawer Supply Troubleshooting

(cant)

KOTES: (cnnt)

+100 Vde £7.5,
76 mV rms
Ripple

e " HV POWER SUPELY '
i

o e v v

,-2500 Vde +100

TS

. TOLERANCE:

ty

=15V Supply Within Tolerance

Section V
Takle 5-26 (cont)

-15V Supply Mot Within
(eont) Talerance
) ' Troubleshoot:
1. Regulator and associated
Measure +100 Vde supp[y Irom chreults. .

ASCE(+) to grnd.

3. Reference Atmpl. and as-
soecinted circuits,

3. Secondaryvoltagennd rec-
tifiers.

* +#100 Supply Within Tolérance

+100 Supply Not Within

Tolernnce
. . Troubleshoot :
* LV Power Supplies 1. Regulator ond assaciated
Operating - clreuits,
Normally 2. Rectifler, and secondnry
voltage,
[

Messure HV PWR SUPPLY volt-
ages a8 in Para. 5-48. Refer to
Tuble § 11 far veltmeler connection.

~2500 Bupply Within Tolerance

=2600 Suppty Not Within
Tolerance

All supplies within tolernm:é; refer
to ather _Troubleshooting Tables
for continiting ronlfunction.

Trouhleshaot:
.| 1. CRT, and it's connections.
2. Step-uptraneformer, Q1-2
Switch, rectifier, dec sup-
nly voitnges to HV sUP-
-PLY.
3. Adjust HY Supyly cnntmls
only ufter other methoda
_have failed.




Section V
Paragraphs 5~151 to 5-166

+ . "Figure 5-10.

3-151. IDIlSASSIMII.Y PROCEDURES.

5-152, Reler to Table 6-27 for recommendations re~
garding component vemoval, to Paragraph §-147 for
general Information about working on etched cireuits,
to Table 6-28 for recormendations regarding checks
to be made after replacing components, and te Table
5-22 for recommaended soldering equipment.

5-153. TRANSISTOR REPLACEMENT. '

a. Do oot apply excesalve heat' see 'l‘able i az fnr
recommended soldering tools.

b. Use loog-nose pliers between transistor and hot
soldering iron as a heat sink.  The ingtant golder is
melted, use pliers to pull lead Iree of Board.

¢. When inatalling replacement transistor, ensure
sufiiclent lemd length to dissipate soldering heut by
using nhout the same length of exposed lead as used
for criginal transistor,

5-154, CHASSIS-MOUNTED TRANSISTORS. Tran-
alstors Q1 and Q3, which drive the Step-up Trans-
{former in HV Power Supply A8, and Q3, Q4, GQ5, Q6,
Series Regulatora for LY Powsr Supply Af, nre high-
current types whichrequlre good thermal contact with
mounting surfaces for adeguate heat dissipation. To
pesure good thermal contact for a replacement tran-
sigtor, coat both sides of the black insulator with Dow

Corning #5 silicone compaund or equivalent before

fastening the transistor io the chassis. Dow Corning
#5 comgpound 8 available in B-oz tubes from Hewlett-
Packard; erder hp stock No. 8500 0069,

5-155. TRANSISTORS Q1, Q2 Locatlon of Ql and A2
on the laft side of the chassis is calledout on Figures
6-15 amd 5-16. To teat these transistors, it is neces-
sary to remove the left and top cover plates;to re-
place them, it is necessary to remove both thebottom

5-50

L . ‘MOdels EDIA/E

L]

CRT Shield Assembly !

. and left-stde covor plates. Baode, emitter, and col-

lector terminals are 1dentttiedon the inner side of the

' dack on which Q1 and Q2 are mounted on,

5-156. ‘TRANSISTORS Q3, O4, Q5, Q6. To replace

. @8, Q4, @5, or @B, itis necessary to gain access to

the under aide of the dack (see Figure 5-15) on which
they are mnunted

' Rest 851 on left stde. _Remave top, bottom, and

. rlght—side COVELE. -
b. Herer to Figure 5-1%. Remove the three serews

designated (1) ; these are 6-32 x 1/B. BH machine
serews with integral lockwagher, and are nccesaihle
{rom the rear plate.

¢. Remove screws (2) , .(3), (4} ; these are §-32

% 3/8 BH machine screws, emch fitted with a split

leckwasher. - J

d. Remove the two screws designated {5} ; these
are8-32 x 3/8 FH machine screws fitted with lnteg‘ral
lockwashersa. Screw heads are accessible from right
side of tnsirument.

e. Remove three screws(ﬂ) on the deck; these are

:6-32x3/8 BHmachlne screws fitted with toothed lock-

washers.

1. .Remove the 8-32 x 5/16 stainless ‘steel ex nut’

desigrated {T) ;4 5/16 socket wrench {Spintite} ia

‘recommended. “Thts mut secures a 6-32 X 1/2 spnde

lug cannected to o cable clamp. After removing nut,
push down on screw 8o it will drop out of deck hole
and hole in A8 Board.

g On rear of A6 Board, find screw designated (8)
onFigure5-21. This screw is also a 6-32 x 1/2 spade
lug connected to a cable clamp, and ls secured to the
A6 Board by a nut whick I8 .located wnder Assembly
AlZ. Long-nese pliers can bz put oa the nut while




Moaels evl1A/B
B I

Section ¥
Paragraphs 5-157 to 5-168

Vv

: loosening the serewhy gumgthrough an openlng on the

loft side oi thé fnstrument. i
h. Whan the deck Ln 'which the trar;slstors are
mounted is free of its festenings, it can be shifted so
thi under side can he exposed. One method is to pull
it genily out from under the A8 Bozrd, and then turn
the Jeck over. Transistora and lermina.ls ara identi-
fied 'n Figure 6-20,
3-i57. REMOVING IANDPASS Fll.l'll -
T ASSEMBLY A2, . :

5-158. Al2 components are mounted on a Board in-
side the easting; see Figure 7-2. To Iree AlZ, pro-

- ceed as follews:

" Figare 5-10. Top View of 851 Display Section

-t BDVBI'S.

8. Rest 851 on left aida, artd remove top and right

b. Dlscqnnect .cabie from AlL2T {Figare B-10).
c. Remove two acvews (9) which hold VMZ to the

"side capting; these are6-12 x /8 FH machiné screws
-with integral lockwashera. )

." Lift A12 froo of the mounting recess and ture it .
OVer GO top cover ¢an be removed.

@. Remove four screws wh.ich lmld top cover on;
these are 440 x 1/4 RHmachlne Bcrewd with integral

* lockwashers.



Sectlon V o . . - Muodels 851A/B
Paragraphs 5-168 to 5-162 , T

S-l_‘.'oﬂ."lllmb\‘ING SWITCHES.

"6-160. Larger knobs gecure to the shatt with an B-32 ﬁ
x 3/18 setscrew which 15 lodsened with u No. 8 Allen
wrench. The red verniers secure to the shaft witha
§-32 x 1,/8 setscrew;loosen witha Mo, 8 Allen wrench.

Each shaft is secured to the panel with a 3/8-32 x 1/2
hex nut which takes o 1/2" wrench.

5-161. REMOVING ASSEMBLIES A2 AND AS.

5-18Z. T6 reach 100KC Bandpess Filter Assembly
A3 or AB:

"2, Remave 851 top cover.

T @
’ \FAS ' b. A3 and A5 are beneath the LV Power Supply Ad
T.ENS TO A6 B0ARD ‘Board (see Flgure 5-15), and some of the cabling 18

" beneath the Transformer/Transietor Deck. The AD

Figure 5-20. QS'CEB Terminal Kentificatton:, Board and the Deck Iift ns one pigce; [ree them asde-~
Boltom View : seribed in Paragraph 5-160.
N . ' i L
b . . 10 HE CHT ASSY : :

Figure 5-21, Bottnm.View of 851 Display Section

5-52.



Models amm' _ L

c. D!sconnact the two cables connectedtn the Fﬂfer

' Asgembly of ioterest, and rémove the four gcrews
. which atiach the Assambly to ‘the bottom ‘of the A2

casting. Assembly A3 is fastened with three (-32 x

3/8 BH machine screws with integral lockwasher and .
one §-32 x 1/3 BH ‘machine screw with lockwasher -

(this acrew aleo secures a 3-terminal Jde point to the
casting). Asgembly A6 ia fastened with four 6-32 x

3/‘8 BH machine screws with 1ntegral luckwu.sher. '

5-163. IIHOVING 1.F. GAIN SWITCH
. ASSIMILT Al,

§-184, Tc check or replace components on the 1. F.
GAIN awitch Asuembly, the awitch and ita shield must
ba romoved,

a. Hest 851 on riylt s.dn, and remove ‘bottom 2nd
. left-gide covers.

b. 'Removelcnobs; eash secures 1 the shaft with an
8-32 x‘sflﬂ satderew that can ba loosened with o No.

" Tabla 5-27. 'Recommendations, Component Removal

7 Secdon v -
Paragraghs 6-163 to 5-184.

o

* 8 Allen wrench. Loosen Iocknut under imob with z°

1/2" wrench; locknut is A 3/B-32 x 1/2 hex nut.

[N Dlacunner:t ILF. IN‘PU'I' Cnble AIWI Irom rear
panet.

d. Discoineet cable from A12J1 (gee Flgure §u 19).

This Is n right-angle canneetor and is o tght Ot (F -

there i3 difficulty disconnecting L, remove screws
designatdd {0) which seciré A1Z to "the side casting,

and Tt Assembly Al2 up fav encuzh to disconnect the |
cable from A12J 1.‘

e, Remove Berew {10) (Pigure 5-21) which holds
Apgembly Al hracket to left-stda casting this is an
8-32 x 1/2 FH machine screw with integral lock-
washer.-

f. Ass.mbly Al ls now free af its ra.stanings, but
clearance is amall, Carefully slide A% shaft gut of
front panel being ready to slnnt Al to the left us soon

S ‘ REFERENCES
Component p/o , .
{ABsy No.) Adcess for Unsoldering - PARA. .- FIGURE
" Al Inside metal shield ) 5-18% [ &
A2 Front of Boards, instde the casting Remove 651 bottom plate,
; ‘ ‘A2 casting cover; .
! v : 5-18, T-B
M- 1 5.181 - T-9
A5 _ 5-161 C 7B
' A8 From Iront or rear of Board; remove 5-15, 6-18, 7-14
' 361 top and wottom covers )
AT From frant of Board; remave 861 - R 5-18, 7-11
. * bottom caver ' I
Al * From front of Board; remove 851 : ; 5-15, 7-16
top and left-side covers ' ' .
AB From tront of Bnm-d, remove 85] top . 5-15, 7~18
: - cover . :
AlD | . From switch Aasembly; remove 851 | 5.158 518, 1-13
. \ botiom cover ! .
AN From switch Aﬂaemhhr, remave £51 B-150 - . 5-15, 7B
’ top cover ) L
T Mz 1 Instde metal shield 5151 72
Q, 2 5454, 5-166 .5-1B, B-16
Q4,4,5,8 ' 5-154, 5-166 - 5-16

B.B3



'::Eacﬂon v o i s

'-Parngraphs 5-1&5 to5-187 _ o

Modela 8514/B

Figure f-22, Cuthode-ﬂay Tubke Disnssembly

F na panel- claaranca perm:lts Mp.nauver Al free of the
matrument

To unfasten the shield, removeiive acrews (11);

) tbaae are 8-32 x 1/3 3H machlne screws with' integ.ml
luckm\sher .

5-165. REPLACEMENT OF, CATHODE-RAY '
TURE. - ,

§-186. HEMOVAL. A facemaskor gogiiesand gloves
‘should be used when it 13 necessary to handle the CRT.
‘Parform removal procedures with 851 in normwal po-

aition. Rewmove A1 top cover to reach the CRT. Parta

mentioned in the following procedurs are identifled in
Figura 5-32 by numbered callouts.

R. Dlsconnect post-ncceleratur lead {1).

(1) Thn'pnut-nccelerator lead cnnm:ts to the tube -

by means of ¢ apring-clip arrangement (2), and
the mmcﬁm 13 protacted h:r a rubber cap| (3)

- 854

{2) Lift edge of cap with scrnwdriver amt, uslng a.

pair of long-nose pliers, compragd spraagcon-

ilacts ae indicated in Flgure §-22. Thle will

Iree’ lea.d-and-spr:lng; ussemhly {rom recess.’

. ‘Disconnect the six leads [-l] at the neck of the
CRT. The lead pina pull atraight out, he cureful not

_to bend the pins.

* ¢, Reniovethefour screws wnich hold bezel tolrnnt
panet, a No. 2 Philllps screwdriver ia reguired.

d. Loogen clamp (5} at socket of CRT,

e. The socket (8) 18 n tight fit; cnremlly pry socket -

looge with a acrawd:iver to remove it
1. Ca.refl.lly ul)r.la CRT !’urwnrd and out of lnstru-

. mest while heeping oae hand on front face of CHT.

| B-187. INSTALLATION. Feverseremoval proce-

dure, Calor-coding of leads e, CRT is stamped cn
CRT shield. Afterinstalling new tuha, periorm CRT
checls specified m Table §-24.

v




Section V
Table 5-18

Tahle 5-28. Ad]uutments Req,\.lred Aﬂer Component Replacement

Ly

— T - T
Component Tﬁ:af Part Nn. "Funetiun " Adjuatment, Par. No.

. ; 'f i . I o
A2A3Y1, 0410-0081 ‘Crystals in 1-10KC BP Fillers 1-105,C I. F. Bandwidth Align.,
ARALYL o (matched pair) Par igraphs 5-83 thru 5- B-l
c - - 52127
AZABCR1- 1901 ~01 62 Stunt dlodes in Current-Contrafted’ | VEILT DISPLAY Cﬁeéirs and
A2ABCRS , | Attenuator (matehed set of 8) Adjosts, Paragraphs 5-118 lhru

. s . 6—123 . i
A3, A5 'G0e51-5028 - | 100KC BP Filter . 100KC L F. Bandwidth Align.,
' ' v Paragraphs '5-88 thru 5-B4,
5-130 -
ATQI3T 2NT0B /o Vertical Amplifter Verticel Calibration, Pa.ragraphs
ATQ14 . v - B-T8 thru 5-82 .
| aticr 1804-0047 | p/o Squabe shaping network VERT DISPLAY Checks end
Al11CR2 . . ] . . Adjusts. , Paragraphs B 115
. thru 5-]23 .
ALLCR3 ‘10010047, -] /o LOG shaping network VERT DISPLAY Checks and
. , o [ "Adjusts., Paragraphs 5-117,
_ 5116 -
i 5083-0010* | CRT C o ~ .+ | CRT current, voltuge checks,
s ; - . Paragraphs 5-44 thru 5-48
, *See Table 8-1 ' Horizonial Caltb, Linearity
for Optione OT Checks, Pa.ragra.phs B 50
ond 31, ' thru 5-556 '
. CRT Checka, Peragraphs §-170 !
thru B6-75
Vertical Amplifier Checks and
‘ Adjusts., Pamgrnphs 5-78
' “thru §-81

A T e

5-55'4-56 -







bodels 8514/B 3 ! L
. ol A
L
b1, mnpbucnd_rj:
"B 2 "This aect[nn cuntmns informatlnn Iur urderlng
replacement pa;:s, .x‘ i
6-3 Table G- 1 lists parts in the alpha- numarical
‘ordér of their' reference designnﬁons and glves the
Hewletl:-]’ncknrd stock number and descripticn for
‘gach pa.rt, togethor with any applicable notes. Mis-
cellaneéous parts not assigned o reference designalinn
‘gre listed at thiz end of the Fable which covers the As-
dembly with which the part ia nssociated, ' Reference
Deslgnation Index 'I'nblea naver the tullnwlng Assem-
hlies- :

e Table B-1.. Assembliea Al thro ugh Al12, and
i pnrts mounted on the thassis.

—3 Ta.ble 8-2 Lista parta in tha alpha-rumerical r-

der of their HP Stock Nummbera, and provides the fol-

lowing informatton on mach part: 1) description of

‘part {see list of abkreviations below), 2) typledl man-

u!ncturer of part in ﬁveadigﬁt coda (see ‘tode et of .
S oo REFERENCE DE.S'[GNATD'RS

.D'llulqhh‘ A E

= | © o # mian dlectrenla part MP... = =
B = mpjur -7, . F- .om fuge : P . TP ‘v test poinl
c = gopricior v L FL = fiter - o] = Irmmaistor v a gacuhm tube, nrean
cP = equpling <1, : 4 e oJach R = pgalator - + Ll |ﬂ|ulnu|-ll. ate,
CR = dlude -y E X worely RT a thaemistor w = cuble
DL = dgluy e’ L = fniuglop B 4 gwlteh X e, sarke|
DS, - K%llcu slnnulink llnmpl M., ‘iz meter i' . T ‘u tyanriormey Y s prysiat
C h . S Lot . L L . .
Ay o= :mpnruu . o GE " RETRARMM LN/ = nbeninlly closat RMO v ench moul maly
AFLC = nummuth !rnquuuuy z.-unl:-ul. C4GL T e glees WE- = neon RMB = rual-mean-sminre '
AMPL o nmplltlor CCGRR e groundfed) BIPL = nlckel'Dlate N
. v T ke N/Q . = norwally upen B-B8 .« sluw-hivw
B.F.0 banL[ruc‘unnml uu:l;llpur - H, = hanties . ‘WNPQ, = nugaltve positive zers BCR = merew:
BE CU borylliur, goppas . ‘BEX  » hexagunni W {zero tumpwrnture 1] = Auleuiun
BH nder heid L ® MErTy L coollletept) BECT = nuctlun(u)
BP bundpzan | (L} - HR' = hourly) NRFE, .= not recamnjerlul for’ SEM‘ICDN = nomicomluelo:
BRa rugn - Lo - . . + field replheemant ERRTHET
BWO ! backiva 4 wivvs vactllntor, IF -7 w intermedite freq NBR % ot depentely . .Bl!. = aliver
: L . S . IMPG . o» Imprognated R . o replaceabla © 8L n o altilp
'CCW =i counlgreclachiwlue 1 INCIF, '« Incandesconl ' I . . BPL = spuglsl
CER . '»‘torimic B INGL™ '+ Inclwle(s} - BD . nrduruy :!r.il:rip»lon T 88T aloinlusn ptpel
CMO - = cabinet, moc Rt'only ING, - » Inaulstion{ed) . OH w''nynl holid il = apit ring
COEF - « Enuﬂlciunt P M NT - .« Internnl . ox w oxdile ' BTL = aslegl
COM -« ‘tommon ! . o L . . '
COMP = compostilol. . . vl K A hilpw 1004 P u HERR . TA = tantalum
CCNN  « gonnectar s L . PC = peinted clrewlt - Th = time dulay
CP » cadmiutr, plute « RN, .= linesr tapor PF . » npleofarndus . ) TAL = togule
CAT =« cnllm&v-rny ube .\ RX WASH = Ingh washor < 10-14 rapade ] = Ajlunum
cw - elm:kllmu . Lo, LG Y logarithmic taper PH BRZ =« phm!pl:nr branl.u TOL = talerune-
g ! LPF W low pnas Ilter PHL- = Phlllips * TRIM = trimmee
DEPC = f"pﬁlllud eathon L Lo JPIV. 0 e penk Invursu \-ullbu:.- TWT: = traveling nuvuubo
R = drlva ) : M  millls 10'5 P/0 s pactol Lo )
- " MAG  » megw 19 POLY ' nolystyrowe - U, omicruw t00
ELECT w alectrolytle . L METFLM » matal Him PORE . parcalain . . . | -
ENCAP » encapaulnted "MFR = manuagturer ro8 & posltion{a)* . VAR« vurlobly
EXT w external s MINAT » mintulure FOT - ‘putentiomater JYDEW a« dde wurking vally
A f MOM = momentary PP~ n poak-to-pank | . .
F w [nrada - MIG., = mounting BT u  point o LW e with
FH » [at head : MY o= mylpt RECT , # recilrier e w w walls
FILA » m"stlr hend ! . v ' ' RF, » rudln[requnncy | WW = wieewgunl
F » ' N = namu {10-8} RH a rmmdhnml WO = without.,
. ! v, E 3 . . ' '

D3104-10 R A A

Lo SEI’.‘TIOH Vi
e n!pucnue unrs

, s ) Section VI
L B Paragraphsa 6-1 to'6-9

t

manufact'lrars in Appendbc), 3) mamuiactarer's stock
numher , 4) total qu:mtlty used in' instrument (TQcol),

6 5 ORDERIHG INFORMATION

B-B To order 2 replacement part, oddress order or’
inquiry to your nearest Hewlett-Packord sales and
gerviceafftce. Addresses of sules and serviceoffices
arqund the world are given at the rearof this manual,

87, Specify the following {or each part: 1) model-and
complete gerial number of Lnstroment, 2) Hewlett-

, . Packard atock numbér, 3) reference deslgnation and

"4 deacriptian :

6 B When' “ordering - from’ Hewlett-Packard always
furnish the HP stock number. ~The part you recelve
*+may oot be made by the mamufacturer Iigted huot wil}
»he electrically and mechanleally interchangeable, and
performance will be equal, Manofacturer's part num-

ber is listed lur your cnnvenlance should you want to

Drl:!e:r directly.,”

8 %. To order & part nat [luted, give cbinplete de-

*+ seription af the part and lnclude its function and lecn-

tion.

mechanient part o turminal buurd
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Section VI Models 851A/B
Table 6-1
' 'Tahle 6+1, Reference Designation Index )
Deination ® Part No, * Dancription #
R : .
A 004516049 . SWITCH ASSY:IF GAIN
A1MEY 0851-0014 COVERZSWITCH
. ALWPZ ,00851-0015 PLATEZCOVER .
NYTE + 00881-0015 PLATEICOVER '
a1R1 n&58-6227 "RIFXD MET FLW T1.1b OHM 1723 LJ8W
ALRZ 0698~8235 ReFAD NET FLM 956,25 DAN 142% L/8W
. AIR3 05986235 . RSFXD MEF FLW 96.25 OMMN 1/23 1484
AlR4 0696-5226 RIFXO MEI FLW 247.5 OHM 1/2% L£8W
AIRS 05985233 - R3FX0 NET FLM 6117 QHA 1/2% 145w
ALRE 0698-5233 R:FXD HWET FLW 6111 OMH 1428 Ldow
AIRT . 06985577 RiFXD NET FLN 2.50K OHM 1421 LZBM
ALRB DE98-6 74w R:FXD MET FAN 51.1 OWN 1/2% L/8M
AIRS D6SE-5744 RIEXD MET FLM 51.1 OHN L/23 1/8W
TITE 0655-5228 RIFXD CARBON FLM 5.77 OHN L/2X L/BM
A1R1) 0698-8229 REEND MET FAM 470 OHM 1/2T L/6W
AlRL2' | 0698-5229 RFX0 MET FLW A70 OHR L/2X 1/BW
A1R13 0698-5231 RIFXD MET FLM 11,6k OHN .1/2% L/dW |
AlAL4 0698-5237 RIFXD MET FLM 435.2 OHN 1423 1AW,
AIALS 0658-4231 WIFXD MET FLM 435.2 OHN 1J28 178N
A1AL4, - 0898-6234 RsFAD MET FLW 17.51 OHR 1425 LJ8W
21817 “0658-6235 ' RZFAD MET FLM 29Z.4 QHN 1/2% 1/84
AlR1R” 0898-6236 RIFXD MET FAM 292.4 OHM 1/2X% L/8W
ITITE 06585820 ATEXD MET FLW 3T.4 OHM 1721 LA8W
ALR2C 0698~5828 - RIEXD MET FAM 150 QHM 1/23 1L/BM '
AlR22 0698-5828 RIFAD MET FLW 150 OHA 1/2% L/8M
sk 3108-0832 | . SMITCHEROTARY : :
.00851-2027 KNOBYIF GAIN n 70 ns !
Tamsz 2100-0812  SNITCHIROTARY C '
- : 038512028 #NOB:1F GAIN 0-1008
sl 1. 'cossi-eosz CABLE ASSYIIF INPUT
Alb2 ¥ 00A51=8551 cABLE ASSYSATIGNUATOR OUTPUS
. T MLSCELLANBOUS | o i
00851-2002 | °  CONDUCVOREBUTER-SHKORT
o . H . .
o 00851-2003 | COMGUL TORDUTEA-LONG
a2 | 00831~6003 AF CIRCUIT ASSY .
g08s1-0013 . COVERZRF HOUSING
22c1 0150-c0as . C1FXDCER 1000 PF 20Z 5QUVDCY
a2cz © DL50-1022 C1FXD TI 3.3 PR 103 S00VDCH ‘
A203 0lsc-oa1s C1XD CER 1000 PF 20X BCOUICW
azca 0156-001% _ CAFXD CER 1400 PF 203 50OVOCW,
AzCs oLE0-0075 C1FXD ELECT 20UF 25VOCH
N . 1
+ 1 a1




Models B51A/B i , Section V1.
Table 6-1
: " . 1 , '
Table 6-1. Reference Designatlon Index (Cont.)
" pieerence (3 Part No. Dusceiption # Note
! ]
2ce aL50-0019° C:FXD CER 1000 PF 20X SOONOCH " o
(A2a1 1250=-0083 Cﬂ.HNEI:TﬂR:BNE .
FHT “914g-0051 LOTILIFXD 400 UM r
azp1 1250-0229 CONNECTORZRF CABLE PLUG SUB-NIM
. IPJD AZN1)
a2p3 1250-0229 CONNECTORZRF CABLE PALG SUB-MIN -
. 1P/D AZW2)
aze3 1250-0229 _COMNECTORZRF CABLE PAUG SUB-NIN
: : . 1PJ0 AZW3)
A204 1250-0229 CONNECTORSRF CABLE PLUG SUB~NIw
1#J0 A2uA}
AzZR1 0484-1023 AzFAD COMP 1000 OHM 101 LA '
Azwl 00851-8029 CABLE ASSY '
. F~INCH COAX W/MALE RF CONN
1250-0229 CONNECTOR:RF CABLE PLUG SUB~MIN
AZW2 0085 1-56030 CABLE ASSY '
- 9=INCH COAX W/MALE RF CONN
. 1250-0229 CONNECTURZRF CABLE PLUG SUB-NIN
© s2w3 00851-6029 CaBLE ASSY
: 7= INCH COAX W/MALE RF LONN
1250-0228 CONNECTDR:RF CABLE PLUG SUB-MIN
aze 00851-6029 CABLE ASSY ' S
: . F=INCH COAX S/MALE RF CONN
1250-0229 COMMELTORZRF CABLE PLUG .SUB=MIN
A2w% 005 1~a031 CaBLE ASSY . ‘
22~INCH COAXZATTEN-VERT DLSPLAY SWITCH
Az £0851-8003 FILTER:LOW PASS )
2222 00851-8003 EILTERILON PASS
4213 008518603 FILTER:LOW PASS
a214 00651~8003 FAMTERILOM PASS
A2Z5 00a%1~ac03 FLATERELOMW PASS '
M1SCELLANEOWS .
0340-009% TERMINAL RFEEC=THAU TEFLON [NSULATED
CUIPUT20MC 1 K TO VERT aMPL
2241 00B51-5025 | BOARD ASS¥:INPUT SWE.CHING CIREVIT
a2a1¢1 0150-0093 C2FXD CER D.01 UF +B0-20% 100VDLw
226062 4150-5092 C:FXD CER 0.D} UF +B0-20X 1OCVOCHK
A281K1 dis0-0125 HEMAYZDPDT 24V0C
AZALN2 04960125 AEAAVIDPOT 2aVOC )
" azanLl 2140-0146 “LOMLSFAD RF 10.0 UM
‘ "
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vectien vI Medels 851A/B
Table -1 )
’I‘able 6 1. Relerence Designation Index {Cont, )
Deslgnation @P“" Nao. _* Deseciption # Nota
| esignation i
828142 9140-0146 COIL:FXD RE 10.0 UH
B I f ; ‘ !
|\ e28111 00B5|~20548 BUZRDUBLANK P
4242 00851-5054 BOARD ASSY:AWPLIFIEH
Azmzci . 0156-0050 C:FX0 CER 1000 PF 400YDCW
Azaze2 1150-00%3 C:FXD CER 0.01 UF +80-20% i00VOCH
¢ A2A2C3 0150~0042 LzFXD TI 4.7 PF 5% S00VDCH :
b 828204 0140-0225 C:FuD HICA 300 PF i3
e A2AEE [ LYETHILE ) C:FXD CER d.01 UF +80~20Z 100VECW
AZAZCH 01506693 C:FXD CER 0.01 UF +B0-20% 10QVOCH
a2a7¢CT 0150-0050 C:FXD CER 1000 PF 60OVOCH "
. ) ; )
A2A2LE 5140-0235 CUSLIRF VAR .95=1.8 Ui , i
azazez 9148-0232 COILIAF VAR w256 UM
‘224213 9240~0146 CUTLZFAD RF 20.0 UM ,
A242¢1 1850-C153 TRANSISTOR 2 GERNANIUM PNP
hénzs_ty . 0633=2725 RFXD COMF ZT00 OHN 53 1444
.
224202 0683-6215 RTFED COMP 620 OHM 5T 174N
‘ FALTORY SELECTED PART
AZAZR3 0483-p325 MHEFAD COMP 4800 BHM 53 Ltau
A2A704 06832215 R:FND COWP 220 OHM 5% L/4W
| AZAZRS 0583-1815 HIFAD COWP 180 GHM 51 LS4W !
A2A2RS 07157-0246 RTFXD MET FLM 10 OWM 13 1/0W
Azhzval . L00851=2007 BOARDZALANK PC
A2 0025 1-6023 BUMRD ASSY:HANDPASS FILTER
Azaacl 0140=0175 ' CLEXD NICA 39 PF 21 anbuncu
s2nac2 0121-0037 £:VAR CER 7-25 WF
AZA3C3 0140-0175 C:FXD MICA 39" ¢F 21 300VDGH
AZAICK 0121-0037 CaVAR CER 7-25 PF
AZA3C5 a121-0033 . CIVAR AIR TRIMNER 1.4-%.2 PF
AZBICH 0160-013% C:FXD MICA 33 PE 53 300VOGH
424307 0180-2218 CzFXD WICA 1000 PF 53
A2a3C0 0160-293¢ C5EXD LER 0.01 UF +30-20% 100VDCK
. AZA3LS 01602930 L:iFXD CER 0.0l UF +B0-203 NGOVEIW )
A2A3C10 Dls0-221a C2FXD MICA 1000 PF 5% +
A2A3C11 6150-2930 - C2@XD CER 0.01 UF #+80-20T 100VECH
4243012 0180-2930 C:FXD CER 0-01 UF +80=20% 100YDCW 0
_AZA3KI 04900125 . RERAYZOPDE 24ac
A2a3K2 045C-0125 RELAY:DPOT 24VDC
Azaanl Q0H#31-8D005 COILZRF

# Bea Introduction 1o this section for ordering information




Models B51A/B

: . . Section V] |
j v Tabla 6-1
b
5 Table 6-1. - Reference Designation Index (Cont.}

':“'“n:'l'l';; " g3 Part No. Description # Note
Azadaz . GOBNL~BOGA LOILIRE '
4243:3 9140-0235 | COIL:RF VAR -95-1.8 UM .
AZAILA 9140-a150° COILIFXD RF 2.75 LH o
AZABLS G140-0146 COILIFXD RF 10.0 UMW
; Aa3LE 9140-0 Lkt COILEFXD RF 10.0 UM
- {azazal 1850-0153 TRANSISTOA 2EERMANIUN PNP
: FETET . 0632725 [ | AaGND CONP Z70D GHM 53 L/ak-
i A2A3R2 '0683-5325 K:FXD CONP £B00 GHM 5T Lisd’
. A2A3R3 - 06R3~1525 _RIFXD COMP 1500 OHM 53 L/4M
! AZA3R& - 0683-4305 X:FXD CONP 43 DHM 5% .25M
' . FALTORY SELECTED PARY
' FYIETT os83-1015 - AEFX0 COMP 100 OHW 53 L44W
: a283181 00851-2056 | - HUTROIBLANK PC.
: Azaavi A Dal0-0ass Y CRYSTALZQUARTZ Z0MC HATCHED PALR
i . v AZVL AND' A4YR -
AZA4 00BXL-5024 HOMRD ASSY:BANOPASS FELTER
; AZaac1 €160-2930 L1FAD CER 0.01 UF +40-20% 100VoTN
! : . ' L t
St 0| azaacz 0160~2930 C1FXD CER 0.01 UF +80-20% 100VRCH s
. AZAGC3 D160-2930 . CiFXD CER 0.0l UF +80~20X 100VDCH AN
a AZANL4 0140~2216 CiFXD MICA LDOD PF 53 : .
a2a4C5 - 0121-0037 CzVAR CER T-25 PF e
AZAACE 0140-0175 CoFXD MICA 29 PF 23 3oouu..u . .
A28487 ‘0130-0017 CivaR CER 8-50 PF A
_A2A4CB 0121-2£033 CIVAR AIR TRINKER 1.4-9.2 PF
. AZARCY 0123~0d3z CiVAR CER 7-25 PF ! .
A2A4C10 0140-a175 CLEXD MICA 39 PF 2T 300VDCH
AZA4C11 0140-2930 - C:FXD CER 0.0) Lr #80-20% LOGVOCH
228412 0160~2930 C2FND CER 0.0 UF +80-20% 100VOCH
AZAANL 0490-0125 REAAY:DPDT 24VOC
! . .
N AZAARD asoe=0125 ' RELAVIDPDT 24VDC
222401 '00853~8005 COIL zRF
azasiz 00851~8004 COLRF
224413 91400144 COILIFXD RF 10.0 Uk
AZAMLS S14C=0148 COILEFXD RE 30.0 UM
AZa4L1 9140-D148 COTLZFXD RF 10.0 UM
422481 1850=C 153 TRAENSESTOA zGERMANIUM PNP
- AZAARY 0482-4T25 RiFAD COMP 2700 OHM ST h/4M
" AzaaRZ 0s83-1025 RZFXD COMP 100D CHE 3% I/4H .
AZR4R3 DAE3-4325 R2FAD COMP &H00 OHA 53-144W
U693-2215 R2FAD COMP 220 OHM 5% 1/4M

"A2A4RY

FALTORY SELECTED PART

# . Sou inteoduction lo this luclllnn for ordering information
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-Sectlan V1

a ‘ Models B51A/D
Table 6-1
) Table 6-1, Reference Designatton Index (Cout.)
, , ,
D‘::Ii';;nl?i?h & Part No.- Descripilon # Note .
& !
A2A4R% C&82-1015 RIFXD CONP 10G OHM 5% L/
A2a4780 00851=2057 BOMRD:BLANK PC ‘
AZAAYL 0410-0091 CAYSTALIGUSRIZ 20MC NATCHED PAIR
ABYL AND A4Y1 .
AZAS 00851-6028 . BOARD ASSYIOWTPUT SWITCHING CIRCUIT
AZASCL 0150-0053 C:FXD CER 0.0l UF +80-20X 1O0VDLK i
L Ny
A2ASCR ,0150-00%3 C:FXD CER 0.01 UF »80-20% 100VRCK
AZASK] 0450-0125 REALAYIOPOT 24V0C
A2ABK2 049C-0125% RELAYZDFDT 24VDL .
AZASLL 9I4C-0146 COILIFXD AF 10.0 UH
A2A517 9140-0 14k COTLIFXD .AF 10.0 UM . .
AZASTBY ages1-205% BOARDIBLANK P,
288, 00551—&:]_55 BOARD ASSYSCURRENT CONTROLLED
AZA6CY 0160-0279 C1FXD MICA 33 PF 53 300VDCW
AZASCZ 0150-0093 CFED CER §.01 WF +80-20% 100VOCW
AZABLC3 0140-017% CzF2% NICA 33 PE 5X 300VODCM
A2ASCH 0150-0093 £7oXD CEA 0.0} UF +B0-~2DX 100VRCM
AZABLS 0160-0175 Lz¥XD MICA 33 PF 5% 300VDCW
AZABLE | 0140-0192 CiFal MICA 48 PF 5%
A2A6CT 0140-01%2 CIFXD MICA &8 PF 53
A2ALCH 0160-017%° GCsFXD MICA 32 PF 5% 300WDCH
-AZASCY 0160-0179 CIEXD JICA 23 PF 5% 30QVDCN
A2A6C10 0150-0093 CIFXD CER .0.01 UF +B0-20F LOOVODCHW
AZASCLL 0160-017% CLFXD MICA 33 PF 5% 300VDCH
A2ABC12 015€-0050 C:FXD CER 1000 #F S00VOCH
AZASCL3 0150-0093 CaFXD CER 0.01 UF +80-20% 100VRGH
AZABL L& OIAC-0Yie C1FXD MICA - 100 PF 2%
A2AECR1 1901-0 162 OIODEINATCHED SET OF 51X DEODES)
‘AZABCR2 1901=0162 DLODEIMATCHER SET OF SIX DEOOES)
AZABER3 1901=0182 DLODEIMATCHER SET ° OF SIX QIOOES)
A2MELRS | 1901-0167 DLGAE(MATCHER 5ET OF 51% DIGDES)
AZASCRS 1901-0162 DLUDE{MATCHED SET OF $IX DIODES)
AZALCRS 1901-0162 DLODE{MATCHED SET DF SAX DIODES) i
" A2AGLY aca51-2008 COILZRE ‘
AZA&LZ ql4E-014d CORLIFXD RF L.86 U . .
A24813 F140-0144 COILIFXD RF 10.0 UM :
AZAGLA 9140-0152 COLLIFXD RF 41.06 W
' AZABLS . 9140-0148 COILIFAD AF ).86 UH
) i '
B o




Models B51A/B Section VI
Table 6-1
o ‘ Table 6-1. Reference Desigration Index {Cont.)
_-nlt:u!!“!'l'l'ﬁ,: ¢ Part No. Descriplion # . Note
AZABLG 9140~0146 COILIFXD RF 10.0 LH
AZabL7 9140-C14% COILIFXD RF L.Bé Uk
AZAGLD F140-014%9 CORLIFAD RF L.86 LW
AZAELD .9148-0)49 COILIFXD HF ll-ﬂﬁ UH
A246110 008%1=0010 COiLZRF
A2AELTD 9140=0235 COMLZAF VAR .95-1.8 WH X
B2A6L12 9140-0i 59 LOIL2FXD 0. 4TUH 204
28661 185¢-0153 TAANSISTOR SGERMANLIUM PNP
AZAERL 0683-2725 " R:FXD COWP 2700 OHN 5% L/AM
A2M602 0483-4825 " RzEXD COMP 4800 OWM S5 Liad
A208R3 GsBI~L5T5 . RIFXD CONP 1500 OHM 53 Ll4MW
AZALRA 0698~3435 "8z FXO MET FLM 38.3 OHM 133484
' : FACTORY SELECTED PART
A2ALRS . 089E-343B REFXD MET FLM 147 DHN LT L4BW ’
FACTORY SELECTED PART
AZALRE DA9E-3438 R:FXD MET FLM 147 OHH 1X 1784
‘ FACTURY SELECTED PART
A28ERTL 0857-0021 ., ReFXO' SLLICOW ‘100 OMS 5T L/BN -
2244TBY oo8bl-z000 | BDARDIALANK PC
A28% LODB51=4&620 . BOARD ASSYZY.Fa ANFL.
" h2atC1 0)56-0056 C:FXD CER 1000 PF A0OVOCH :
azatc2 0150-C0%3  { - C1FXD CER 0.01 UF #BD-202 100WOCH
A247C3 0140-0174 - CzFXD MICA 10D PF 2X .
A28TC4 q150-0050 C:FRO CER 1000 PF S00VOCH
AZ27CS 0150-00R3 ‘LaFX0 CER 0.01 UF #80-20% 20CVRCW
PENY I a150-0093 C:EXD CER 0.01 UF +B0-Z03 100VOCW
AZAICT 01400190 CIFXD NICA 39 PF S '
A2A708 a150-0050 CzFXD CER LCOD PP A0OVOCH o
A227C% 0155~-0093 C:FXD CER 0.01 UF +80=20% 10QYDCH
A247C10 0150-00493 L3EXD CER. 0,01 UF +30-20% 100WDLM
azaryell 0140-0715 C2FXD MICA BO PF 2T 30080GMW
22A1012 © 0150-0093 C:FXD CER 0.0% UF +40-20% 100VOCH
2247013 D150-0043 C2FAD CER 0.01 UE +80-20% 100YOCHW
A227C14 ‘0150~00%3 C2FXD CER 001 UF +30-20% 100VOCW
AZATCRL 1510-0011 DEDDE:GERMANIUR B5HA AT LV
A2ATER2 1910-0011 DIDDEIGERMANIUM 5MA AT LY “
. AZATLAS 1910-0011 DEODEsGERMARIUN SMA AT LV
A2MTCRS 1910-0011 DLODE:GERNANIUM 5HA AT 1V
A2aTLL 3140-215% COILSFID C.47UH 20T
AzanL? 9140-0158 CILIFED RF 1 UW 10X
azaTcl 1850-C153 TRANSISTOR :GERMANIUM PNP
‘
1 ¢
# See intinductlon to this section for ordering information




. Secﬂﬁn i

Models 851A/B
Table 6-1 L . .
Table 6-1, Refersnce Deslgnation Tndex (Cont.)
ﬂ:{:ﬁg’.’ﬁ,‘; ‘| < & Part No. “Description # Note
- "
'
224702 16850-0153 TRANSESEOR sGERMANIUN PNP
A2A7C3 1850-G153 THANSISTOR: GERMANIUM ‘PNP
2247C4 1853-0034 TRANSISTORZSILACON PAP
£24105 1854~0¢05 TAANSISYOR=SILECON WPM 2NTOB
) .
aza781 . D&B3~3925 RzFXD COMP 3900 OHM 53 LsaM
A22TR2 0683—65‘25 " RsFXD COMP &800 DHM 53 RYL]
-AZATR3 0683-1825 RIFXAD COMP 1800 DHM 53 L/4M
228784 0683-56805 RIFXD, COMP &8 OHM 5% 174N
. . FALTORY SELECTED PARY
AZa785 0683-8E05 H:FXD.COMP 68 OHM 5T 1/4W
AZATIRS 06BT-4825 RIFAD LOMP 6800 DHN 53 1/ek
azata? 0533-3525 RIFXD COMP 3900 GHM 51 1/4W ‘
A2a7a8 0683-1225 “ R3FXD COMP 1200 (MW 5% 14
APATRS MIT ASSIGNED
AZRAIRID aQ&6831-5805 AFXD COMP ;&8 OHM 5% L/4M
;
AZATRLL 0653-3925 RiFXD COMP 3900 GHW 5% 1/4W
A2ATRIZ 04825825 R:iFAD COMP 800 DHM 5T 1/4M - ,
A247013 0683-2705 RIFXD COMP 27 OHM 5% L24W :
AZATRLS 0683-1325 R:EXD COMP 1300 OMW S3 L7ad
AZAIRES 0683-5805 RiFXD LOMP 6B OHM SX 174
A28IRL 048232225 RLEAD COMP 22K OHM 53 1/4 '
AZATRIT 0683-1245 R:FAD COMP 120K CHN 53 1743
2209R14 * 0&R4—1021 R2FXD CONP 100D OHW LG L/4N
A2KTR19 0683-1538 HIFXD COMP 15K OHM 53 1/4M
_ A2878T1 0B52-0020 - A1FXD SILECOA L50 DHM 53 LJaW
Az 9120-0050 TRANSFORMER 2 IF
A2AT181 c0851-2011 BOARD: BLANK PC
e D0451=2022 CAVITYIFILTER
, 0CB51-4D28 FRATER ASSYIRIOKC BANDPASS
£8551-2082 BOARDIALANK PG
a3cy 0160-0822 CzFXD T1 2.2 PR 5% S0OVDCW
£301 1230-0228 CUNNEC TOR: RF , ' ‘
s . ;
2342 1250-6228 CONNECTOR: HF
a1 00851-6008 coMaRF
A451 ' 00851-60C7 SWITCH ASSY:IF BANDWIDTH
0370-0112 KNOB2BULACK, RANGE
a8 ooBs1-2022 CAVITY:FILTER = '
¢0851-5028 FLLTER ‘ASSVZ100KC BANDPASS
08551-2043 BOARDIBLANK PL
a5C1 ‘T oleo-0822 CzFAD TI 2.2 PF-5% 500VOCW

8-8
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Models 8514/B : . Sectton VI
‘ - ‘ Table -1
"Table 6-1. Reference Designation Index (Cont. )

n;{;:'.'ﬂ:l éPart No. . |. Dascriplion # Nots

ASAL 1250-0228 CONNECTORZRE ,
. - . . RS

AS5J2 L250-0228 CONNECTOR:z RF
asL1 O0BS1-8GG8 |- COIL:RE

T ODB51-5038 * BOARD ASSYZSHEEP HORLZ. ANPL.

a6C) 014a-p20] CzFE0 MICA 330 PF 5%

. .ﬂﬁc? 0140-0180 ] Lz FXD WICA 2000 FPF 2% w A

4603 0160-81%4 C:FXD CER 0,47 UF +80-20% 2540CY

ABCA 014C-0207 C2FXD MICA 330 PF 5X
ALCS a140-0207 CeFXD WICA 330 PE 5%
ALY ¢LTC-0085 LEFXD MY O 1WF 20X SQVDEH
Ml':'j Q170-00&64 CaFXD Y Q.4TUF 10X 100¥LCW
Ab6CA aLTp--0avs C2FXD NY D.CAIUF 20X SOVDGM
A5CR1 1901-0050 OIGBEsSILICON M20V
A6CR2 1901-0084 DLODE:SILICON 120V
ABCR 1561-0094 " DLODESSELICON 120W
ALCRS 1902-0054a DIODE DACAMDOWN:B. 86V
2601 - 1851-0017 TRANSISTOR 1281304
4602 1851-0017 TRANSISTORZZN1304 )
A&Q2 1850-00482 TRMNSISTORIGEANAKIUN ALLOY JUNCTION !
A804° 1850-0062 TRANSTSTOR:GERNANIMM ALLOY. JWNCTION
2605 1B50-0042 TRANSISTOAZGEAMANILUN SLLOY JUNETIGH
2606 1850-0062 TRANSTSTORCERMANIUM ALLOY JUNCTION
A607 1851-8017 TRANSISTOR:2N1304 , ’
ABQE 1851=-0017 . - TRANSISTORIZNLIOG v
A805 1850-0062 . TRANSISTOR: GERMANILUN ALLOY JUNCTION

A6016 1851-0€17 YRANSISTOR: N304
ABG1Y 1854=0603 THANSISTORZNPN 51LICON
A6012 1854-0003 TRANSISTOR (PN SILICEN |
ABGYI 1850=0055 TAANSISTOR: GERMANIUN ZN1370
preive 18500063 TRANSISTOR 2 GERNANIUN 2M1370
26035 1850-0065 TRANSTSTOR:GERMANLUM 2N13J0 |
A6C1E 1854-0022 TAANSYSTORINPH SELECON .
A&QLT - 1854~0022 V TRANSISTORENPN SELICON
AsQ18 . 1850017 TRANSISTOR: ZNL3D4
A619 1884-¢003 , TRANSESTORINPY, SILICON
ASC20 . 1a54=-00483 * - TRANSESTOR:MPN SILICON '
26QF1 1854=0011 IR-IP.ISIS'IJRISILICQN NPN '
26022 1854-0022 THANSISTOR:NPN STCICON ‘

AsR1 04B4—1031 RIEXD canp 10K OHM 10X Lsan’

A6A2 Q6834125 REXD COMP 4700 OHM 58.104M

A6A3 0127-0124 . XD CARBON 3000 GHM 1% 1/2u .

AbR4 Q433-9115 RzFX0. COMP 910 OHA 35X L4l

A&RS - 0327-0163 RSFAD OEPC 11.58K OHM L% 1/2w

.

# Bes Introduction 12 this seotlon Tor ordaring inf
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Models 8514/5

Table 6-1

| Table 6-1. Reference Destgnation Index (Cont.)
Relarence @ Pazl No. Descripton # ' Note
A&RE . o721-0173 RIFRD DEPC 24w OHM 13 L/2W .
frig] QAB4—101) RsFXD CONP 100 GHHW 10T LdaN.
ASRE aT2T=0158 R2FXD DEPC 10.1K OHM 13 1/2uW
AR 0727-G134 RIFND DEPC 5.03K QWM L® LF2W
AsR1Q ' O6AI-6825 Rz FX0 COMP &4BO0 OHW 53 1/44
AERT1 05836735 R FXD COMP 47K OHE 58 LAsW
ASR1Z. 044725 REFED CONP 4700 DHR 5T 1J4M .

., MR13 0683-2735 RIFRD CONP 27K GHM 53 1/4M
AR 14 Qaa3-1a3% /3 FXD COMP 18K DHA 53 L/AW
ESR1S 0683-2725 RzFXD COMP 2700 OHM 3T 1J4W
LR a&84—4711 R:FXD COMP 470 GHM 108 1/4M )
AERIT Q4R3-3025 Rz FXD COMP 3000 GHM 53 J/4M
AsR1B 0683~1635 RIFXD COMP 14K DHM 53 L/AM
MRS 0633-2435 R: XD COMP 24K DHW 53 LA4W
ABR20 0403-2435. R:FXD CONP 24K OHM 51 LA4N .
.A&RZ1 Oa83-1635 R:FXD COMP 16K OHM 53 LJS4W
AER2Z ChHA3-1025 Rz FXD COMP 1000 OHM 5% Lt4W
AGR23 04B3=2025 WIFXD COMP 2000 OHM 53 1J4W
AGR24& 0483-1825 R:FXD COMP 1800 DHM 53 L74W
ASR2S " 0&B3-1323% R:FXD CONP ‘12K DHM 53 L/aW

' AGRZ& 0683-153% RAIFXD CONP 15K OHM 53.1/J4W . .
BGRIT o727-0158 R:FXD OEPC 10.1K GWM.1X LidwW .
MER28. RTIZT-0136 RIEXD OEPC 5,004 OWM LX L/2W
A5R2% 2100~4910 ; REVAR COMP 2 SECT 35K OviM 20X hiN 174N
AGR3ND " 2100~-0%10 A:VAR COMP 2 SECT 35K OHM 20T AIN L/4W° '
AoRI1 2100-0910 - RLVAR COWP 2 SECT 25K OHM 20T 1IN 124N
MaR32 2106-091¢ AIVAR CONP:2 SECT 35K OHM 20X LIN L/4W
MRI3 2100-a910 ALVAR COMP 2 SECT 33N OHM 20X LIN L/4W
ABRIA 2100-4914 RIVAR COMP 2 SECTY 35K OHM 20X ATN 174K
ABR3Y 07T58-00%4 AzFXD NET OX 39K WM 82 Q424

FALTORY. SELECTED FART
MER3S 06832225 - ! REFAD CONP .25 DHB 53 3/4M
BRI 0683~-4B2% RiFAD COMP ABOO OHM BT 1S4k
CRERIE A158~0002 RAsFXD MET DX FLM 560 DHM 53 1424
MRIG OT58=00836 RIFAD NET OX 9100 Ohw 53 1/2uW
BARAL OhB3-120% RaFAD. CONP 12 OHW 53 1449
AORAL . | D583~222% AIFAD CONP 2.2K QHA 5T B/aM
LSRAZ ' OBB3=1538 - _ RCFXD CONP 13K OHM ST 3/
ABRAD DABI~4TLS AZEXOD COMP ATD OHM 55 LW
ASRAS 08B3~273% RIFAD COMP 27X OHM 53° 1S4W
ABRAS DaBI-4T2% R:FAD CONP ATGO OvM ST L/4W
ABR4S 0683-121% RTFI CONP 120 OHA 53 174k
ABRAT o0T58-0005 ' AIEAD MET OX 4700 GHM 53 L/2M
a:R4E 07580057 RIEXD MET 0N, %600 OHM 3T LS2W
ABRVG 027~018% RzFXD DEPC 41.7K DHM 1Z 2429
AGRAD 0887-1041 R:FX0 CONP LOOK QHA 10X 272
A8RIT . 0758~0034 AZFRD NET OX 2400 OWM 5T RA2u .
ABRH 2 - B758-0004 AsEAD HET 0X 2700 OWR 5T A/2w
A5RT3 0T58-0043 RIFAD MET QN 1800 OHN 53 142w
ALRS4 . 2100=0144 RIVAR CONP 2504 OHM 303 LN 1%k !
,

# Bee lntroﬁnclion]o tluin section for ordering information
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" Motels 851A/8 T oo "Section VI

Table 6-1
i : . ' :
Tablg 6-1. 'Reference Designation Index {Cont.) &
! D ';:‘t‘i%i & Part No. i ’ Description # Note
KR5S |  oss-oc3s " RLFAD NET DX 2400 OWW 83 Lszw
B4RE6 0727-018% #:FAD OEPC 4178 OMM 13 1424
16RE7 0758-0022 RIFXD FLM BZK GHN 5% 1/44
ASRSE 0756-0044 RzFAD MET OX 2200 OHW 9% 1/2w
BERSS 0758=0012 REEXD MET OX 12X QWM 53 1424
‘ FACTORY SELGCTED PART -
FYSTY-S 0758-0044 REFAD NEF DX 2200 GHM 5T 1424
A6RET ' 0&B3-3935 - RIFAD CONP 3900 OHM 38 1/4M
: AERS2 0683-2735 _ REFAD COHP 27K DHM 3% Liew
i ASRE3 0683-5125 | . RIFXD COMP 5100 QHM 53 1/AW
: T YT D&2 31235 AZEXD COMP 12K OHR 5% 1/4W
; ABRES 0483-1525 RIEXD CONP 150D OHA 5% 1JAN
- ABRED Bs8u~5831 " ALFXD COMP 685 OHM 14T 1/AW
: | asmer - 0683-3335 REEXD COMP 33K GHA 53 L44M
; : ashes 0583-39358 T'R:FXD COMP 39K .OMW 5% 174 . -
‘ AGRBS 21000037 REVAR COMP 10K OWM 202 LIN 1/58 |
P ASRIC 06B3-1345 | . ASFXD COMP 130K CHM ST L Ak .
| AGRTY 0683-2025 ATEXD CONP 2000 GHM 53 L/4K
A6R72 0603-£125" |.  AFXD CONP 510D OHM ST /44
PYRTH 00851-2629 BUARD:BLANK PL - ,
AT O0BS1-£046 © BOARD ASSYZVERT. ANP.
a7c1 - or7-0018 C:FXD WY JUF 5% 700VDCH S ‘ -
©oacz 0140-0174 " C26XD CER 0.7 UF +B80-20X 25VDCH
S " SR 01B0-0155 | - C:FXD ELECT 2.2 UF 20% 20VOCH
ATCH oleg-a1a2 CEEXD WY D.022 UF 108 200V0CH .
A7CS. . 0160-0159 CIFXD MY 0.0085 UF 10% 200VOCM .
ATCE 0130-22648 C=F3G WICA 33D PE 5 300VOCM
. a7 . 0164-0154 CIFXD WWLAR 2200PF 108
A7CE . 0150-0094 CiFXD CER 0.05 UF +B0-20T L0AYRCW
ATCS 0150-0121 C:FXD CER 0.1 UF +80-20% S0VRCh
MICRY 1501-002% DIODE:SILICON 100V 100MA
ATCRZ 1501-0025 OLODE:SILICON 100WY 100MA
AIERT 1901-0025 . DIGDESILICON 100N LOONA
AICA& " 1301-0025 DLOBE:SILACON 100WY 100MA
S7CAS © 150)-0025 | DLODEsSILICON 100WY 100K:
BICRE 1901-0025 DLGDE:STLICOH 10CWY 100MA
o atcad 1501-0025 DIOE:SILICON 100WY 100MA
’ b ATCRE . 1901=0025 DLODE:SILICGN 10UNV 100MA !
ATCRS 1902-0025% DLODE.BREAKTNUMZID.OV 5T 400, HW :
aTcA10 © 1801-0048 DLODEXSILICON L2av' , :
ATCALL - 1902-0047 DLODE.BREAKOOWN:6.B)Y 10X 400 ik ]
i CarR1z 1503-0094 RLODEISILECAN A20V .
, ATLR13 1901-0025 DLODE:SILICON 1D0WY LOGMA
' atLl S| rerso-graz COILZFXD RF L NH 53
; S
/
N

# See introductlon to this section for ordering information
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Section VI o SR i S0 Models 851A/B
Table -1 - : S =

iv B . B : PN N
B . . : . ' '

Table 6«1, Reference Designation Index (Cont.} L _ . Ll )

. Py ' .
a2 5140-0137° COILEFXD RF 1 WH 5% ) )
: . i S )
. arar 1854-£¢T) TRANSISTOR :SILICAN NEN
) Amgz 1853=-2024 -TRANSISTORZSILICON PNP " 3 i .
a1a3 '1853-0070 |- IRANSISTOR:SILICON PNP ~ S - "
© 4704 '1853-6020 - |, . TAANSISTOR:SILEICON PNP T o
1765 1854-0671 . TRANSESTOR:SILICON NP 5
708 | 1853-0020 TRANSISTORSSILICON PP '~ » ~ .= !
arer | 1es4-coos © TRANSISTOR:SILICON NPA 2NTOB ' .
708 1854-0005 THANSISTOR:SILICON NPM 2K708 _
a709 | . 1msa-dazz | TRAWSISIORINPN SILICON A
ATC10 1854=~0405 b TRANSISTORISILICON NPA 2ZNTDB .
s7C11 1054-C022 TRANSESTOR:NPN SLLICDH -
, . ' . : ' . 3
are1z 18940022 TAANSISTORINPN SILICEM : ,
47013 1854-0005 TKANSISTOR:SILICON NPM 2NT08 :
ATC1& 1REB54-0005% . © TRANSISTOR:SILICON NFN ZNT08 .
57315 1854~C022 | - TRANSISIORINPM SRLICDM |
ATRY ﬂﬁil3'—_.lﬂl5 RIFXD COMP 10D DHM 53 174N °
. NI . .
© nirz 0683-1018 | WsFXD COMP 100 OMM 5% L/4W
ATR3 G&B3I-2225 HzFAD COMP Z.2K GHM 53 Lrek . X .
ATRA& 3151=0424 . HaFXD MET FAN 5.11K Ohi 1X 178k s '
ATRs 0757-0482 AZFAD'HET FLW 100K GH# 1% 1780 .‘ " "
ames 0157-0442 RIFXD HET FLW 10.0K CHA 1% 178k :
ATR7 07570442 . RSFXAD MET FAM 10.0K OHN 1% 1/84
aTRa D751-C290 ©" RSEXD MET. FLN b.15K ONM 13 178w
ATRS 0157-G440 RzFXD NET FLW T.50M OHMN 1X \/8b
ATRLO 07570438 ZFARMET FAM 511K CHR 1T 1/B
PUTH 06831025 ReFAD COMA 1000 OHM 53 1/4M
ATR)2 . 0&6B&~5115 R.IF‘ID lﬁﬂlp 510 OHW 5% 1/2uW
TH 0696=2025 ReFXD CONP 2000 OHM 8% 1724
aTRI4 0688-1825 R1FXD COMP 1800 OMM 5% L/2W
_AIRLSE Q6B4-5625 - REFXD COMP 3400 DHM 53 172
ATRIE | 08846225 RIFXD CONP 6200 GHA 52 1/2W
ATRIT” . 0633".“315 ' RIFXD COGNP LGO OHM 5X 174
ATR1B J683-1015% . RIFXD CONP Q00 GHM 5T 1/4W
ATh1g ¢ QeBE-7528 ATEXD CONP 7500 OHM 53 L/2W
ATR2Q 0&83-%625 R:FAD CONP 5&00 OHN 51 L74N
_MIR21 0690-2721 KiFXD CONP 2700 GHM 53 LS4W ‘
YT z106-a0a5 RIVAR LOMP 10UK OHA 30X LIN 1/3h |
7823 2 0687=3931 ALFXD 'CAMP 39K GHM 103 L/2W |
ATAZ4 | 0690-1231 | *  R:EXD COMP 126 OhM 108 LW
_87R2% 6541001 + RzfXO COWP 10 DHN 103 M/AW |
ATR26 0483-2225 CRIFXD COMP 2Z.2K DM 5I 174 i
atez1 - | 'osse-2728 RTEAD CONP 2700 DHM 53 L2W |
ATR28 T 2100-0154 Ri¥AR COMP 1K OHM 30X LIN QL3N ‘
a7R29 07360024 &FX0 NET 0X 100 OWM 53 1/2W o
aTR3D DT61-0074 RIFXD NET FLM 15K OWM 5% IW |
. ' . ! o
‘ ) 1
: N
. ! . N
# Sog introduction to'this section for ordexing information - ' .
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Models 851A/B o o N . o : Section VI

! AP : Table §-1
. o B I o ' : .
o i . ~Table 8-1. Reference Destgnation Index (Tont.) *
Dmnﬁi?h -t - @Pani No. A ; , Bescription # I Note
— — - . - T
: ) .
. T . ' Y L LB
ATRIL . 0741-0074 AIFAD NET FLR LSK OHA 53 A"
ATR32 0758-C024 R:AXD NET OX 100 ONN ST XS24 .
. A7R33 0758-C017 RiFXD MET OX 1500 OHM 5% /2% :
A7R3s. [ o74B-ooes RIFXD.MET 03 4700 O#N AX 122N Ce
ATRAN - 0958-0005 RIFXD NET OX 4700 DM 53 142 '
‘ATRIS a758-0003 R2FXD MET OX 1004 OMN, 5% uzu : . .
R o . FACTORY SELECTED PART .
ATR3T . 4158-0038 RSFXD NET OX 9100 Db 5% v
‘,. . ' N . . '
A7181° '00851-204n . BOARD:BLANK pé .
ATHL : C0881-8037 | CABLE ALTYIEAT VERT INFUT C4 INCH)
48 | 00831-6045 | '~ HYU POMER  @RLY AGSY.
VIR " o170-0064 17 CiExp My o.e7Uf 102 300v0CH
asea | oRBC-GIC4 | - . C2FND ELECT Z00UF. 15VIEM
asc3: | 0150=-003%6 CIFKD LER 470 PF 20% uv
| 50A0-0aA0D SUPPORTICAPACETOR
AgcA 0150-0036 - LiFXD CER 470 PF 20X 6KV
5040-0400 SUPPORYICAPACITOR
a8cs * | also-g1si | C1FAD CER 4700 PF' +80-20X 4000MICH - S .
2 504 0= 0401 SUPPORT1CAPAGITOR "o S ‘
ABCE T 0160-20%4 ‘C3FA0 WY 0.0L5 UF 103 300QVOCH .
4861 | oleo-2a54 C:FXD MY 0.015 UF 10I 3000MDCH
apcs . | " o1so-oces C2FXD ELECT LDUF-103+100% 1500CH
ABES. . | 0160-0151 | . CiFXO CER 4700 PF $40-203 4000VOCH . ‘
1: 3040=9401 SUPPORTICAPACITOR : "
ABCLO 0150-0023 | - CzFAD CER 2000 PF 203 LOGOVDCH - :
. a8CHl - 0160-2054 . CzFXD WY:0.015 UF 103 3000UDCH ce
ascRl | 1s01-o1a2 DLODE ASSYaSILECON HIGH VOLTAGE
agscRz . 1901~0142 | . DLODE ASSY:SILICON HIGH VELTASE
aagRa: . | 1so1-0142 | DLODE ASSYISILICON HIGH VOLTAGE
ABCRA | '1901-0142 ] " - DLODE AS5¥:SILLCON MIGH VOLTAGE
ascas 'l 3e01-0025 OIODE2SILICON 100WY 10GMa
iy | sae-sem COILIFXD 400 UA
ABL2 . ug=00%6 - cuu:nm RF A UH ' o
A0RY . | .gsmz-azod AIEXD CONP A7 OMM 103 142 C
_ FACTORY SELECTED Pady .
2882 . OBAT-15ZL | - - RzFXD COMP 1500 DWW 308 L42u
ABR3 .. 08B7-2741 - RIFXD CONP 270K OHM 103 L72W.
ABRA . neat-123l RzFXD COMP 12K DHM 103 L/2W
ABRS ¢ 0690-3551 REFAD CONP. 3,9 NEGQHN 10X MM
ABRE. 0880-3951 RzEXD COMP 3.9 MEGOWM 103 I ‘
A8RT ' ©690-3951 RIEAD CONP 3.9 MEGONN ‘10T 1w
AGRB ) oasp-3ss1 © WLFND CONP 3.9 WEGOHM 10T A% S E -
asas - b osac-3es) AIFAD COMP 3.5 NEGOHN 103 1W : e
ABRIO 0 . 0487-3931 . RiEXD CONP- 39K OHM 109 1J2W .

N . - # Soe Introduction to this section for ordaring Informath
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Models 855A/B

Tahle é-l. ‘Reference Dealgratton Index {Cont.)

IJRe: srence | ®PmtNo. | . - Desctiption # ) L Note

.0687-1051 R:FXD COMP 1 MESDHN 103 1A2W T . s

1&687-2231 RsFYXD CONP 22K OHM 10X 1J/2H v i B
| 0650-1851 R2FXD COMP 1.6 MEGOHM 10T 1N .
QE90-18%1 RsFLD COMP 1.8 HEGOHM 10Z 1MW
0690-1851 . RSFXD COMP 1.8 HEGOHN 103 MW . .
. . . ot
| u9O-i88E R:EXD COMP 1.8 MEGUHN 10% 1N e
1 0b%0-55641 , RzFAD CONP 580X DHH +10¥ YW e
. Ae9E~1025. : Rz FXD COMP 000 OHM 101 IW "
0490102 ) R:EXD CONP 1000 QWA 10X IW -~
0890-1021 . R:EXD COMP. 1000 OHA 103 1W :
N . . ' - [ .
0490-1021 | °  R2FXD COMP 1000 OHM 10X KM L
0£90-1021 R:FXD COMP 1000 GHM MOX IW .
. 0157?0401 . RIFXD MET FLM 100 OHM 12 M JSBNW .
“ Q120-6052 TRANSPORMERZTE o
iy STEP-P ; . .
" nobs1tzoas BOAROBLANK FC
‘ GO852-8C16 | . DOARD ASSYZLVPS.
‘ 0180-0089 C2FXD ELECT 10UF-103+100% L50VDCH
.0180-0138 C2FXD ELEGT IDOUF ~104100% AOVGCN
. . Ql80~004% " | CiFXD AL ELECT 20UF SOVDCM
St 162393 C2FXD MY 0.33 UF 5% 100V¥DCH
S| p170-0084 CIFXD MY 0.4JUF LAX 100VDCH
" 0180-0097 CIFXD ELEGT 47 UF 103 35¥OCH
. N B N !
, ' 0170-0064 . L3FXD MY D.4JUF. 10X 100VOONW . ‘
v |7 oleo=0163 " CAFXD MY 0,033 UF 10% 200VDCW L .
o o1eo-p2e) CLFXD ELECT -1.0 UF LO% 35¥DCH : :
ol pigo-0as7 CaFXO0 ELECT 47 UF 102 35¥0CW o
0190-0197 CiFXD ELEGT 2.2 UF L0Z 209DCN
“| . 1doi-oo2s ' DLODE:SILECAN 60D PLV
(150240241 |+ DLODE BREAKDONNI100V
1501-0045 |~ DIODE:SILICON LOOPIV
AS01-0025 DLODE:SILICON LOOWY LuOPa
|- 1903-p0a5 © DIODESSILICON LOOPIV
i ASCR& o | ' 190)~0028 | . GEODE3SILICON L00WY 100MA
' 1502-G025 " DEGDE,BREAKOQMNE10,DV BX G0 MM
1502-0047 | DLGDE,BREAKDORNIS.B1V 103 400 R
1501-0025 ' " DLODE:SILICON LOONY LOOMA
1901-0025 ' | . ' DIUDEISILICON L0OWK 10GMA
. 1902-0017 /| . DEGDE,BREAKDONN1S.61V 103 400 Mu
: 1903-0048 ' |- DLODE:SILECON SGPIV .
15010049 |, DLODESILICON SOREV
. 19010049 [ . DLODEISILICON 50PIV
ASCATS' o 1901-004% DIDDELSILEICAON 50PIV '

ASCRIS |\ 1902-0017 | . DLGOE,BREAKDEWN:&.BIV 103 400 Mu

O B T . oo T T I I T [




. Mouels BY1A/B ) o oo . : : L Ls. zecuon vl

Co Sl e Table 6
! B i EEE U
E ‘ _Table 6-1,  Reference Designatien Index (Cont,). . B _
Relerenee " ppeaNe, | . Diescription” # L | Note
© ot o v - e !
ASCR1T 1901-0028 DICOEISILICON 100KV 100NA
. ASCR1A | . 190)1-D02% BLODEZSILICOM. 100WY '100KA
Lo ASCR19 ' ROY ASSIGNED ,
! ASCRIO HOT ASSIGMED .
: ASCAZY 1902-3224 | CLODE1BREANOGNN 17,8V 53 400NN .
AQCRZZ ‘lBB‘—ﬂﬂl? . DEEI'IFIE\IHSILIC.BH CIJNIRDLI,ED 2#3528 o
AGCA2Y . 190]1=-0040 ° |. : DLODE: 5ILICON 30MA 3dWV -
AGER24 -1903-0040 " DMODE:SILICON 30MA 30WM
AYCRZS 7 A901~0040 DIGDE:SILICON 3OMA 30wV X
ASCR26 1901-6040  OLOOE:SILICON J0M4 30k .
A5€1 IBM-N.HD a TRINSISTDR!CEBIMHM PP K
Ag02 1853-0020 fAANSISTOR:SILICON PHP
+ ASg3 1854-0003 TRANSISTORINFN SILICOM ,
A5G4 1853+0020 TRANSISTOR:SILICON PNP :
*9a5 1854-0063 " | TAANSISTORSNON SILICON L
ASRE 1454-0003 'I'IINSIS'I'DRINFH SILICON N v
ASQT - 1e53-qa2a | mmsuma'smr.nm PP . R
A9R17 03510444 | HEFAD MEF FLW' lz.m OuN 1x 1/8W ; .
ASRZ D141-00371 L RS.FXD NE'I' Fl.l 3‘10 OHM 53 IH '
A9R3 0157-0444 | - ReEXR MET FLN.12,1K GHN 1T 3/8K
- _ ASR4 0811-1471 . RIEXD WM 2.7 OWN 5% 2w ,
o A9RS © RIST=0440 © RTFED MET FLA T7.50K GHM 1X 1784
S ASRE 0698~3441 [ 'RIFXD MET FLN 213 OHH 13 148W
ASRAT [ 0757-04C1 ReBXD MET FLW 100°OHN 1% 148N |
: ASRE . . Q18T7-a413 R:FXD MET FLM 552 DHA 1T 1Z0W
L . A9RY 1 osse-anss | ReFXD NET FLN A.64K GHM 1T 1/3N ‘
ASRLL 0806-3444 AFXD WET FAM 316 O8N 13 1/04 .
i A9R31 i 015T-079 R:FXD MET- FLN 3.16K DHM 1% 18
9012 0757=e.%0 R2FXD NET FLM XK OHN 13 1/8W oo
: ASA13 0157-0219 RTFXD MET FLN 3.16K G4M 1% 1/8a8 ‘ o
! - AGR1A . 2300-1713 . RTVAR W 1K GHM 102 LIN 1/2M ' : ) !
! A9R15 0757-0219 ‘RZEXD MET FAR 3.14K DHA 1% 37W . : \
i 29RLE - a157-027% ‘RZEXD MET, LN Xi1sK QWM 1% 3/8W . R
i ASRIT 0757-0397 (REEXD MET FLN 63.1°OHM 1% 16N
! asALE -8157-€387 | RaEXD.MET FLM 4B.1 OHMW 1%-1/8s -
; A9R19 0.98-3406 © RTEXD MET FLA 1.33K OWN 1% 1/2W,
£ -ASR20 ’ 0& "8-2153 KSEXD MET FLM 3.83K OHN LT 1/84 - . . L T
E ARZ} 081 -001% RZFAD MW 0o47.DHA 103 20 S o
! i aeR22 DIST-0417 . RIFXD MET FL® 552 OHW 1% 1/6W.. ‘ "
i . A9R23 . NGT- 55 1GHED - o
! AaR24 ' NOT ASSIGNED s
i asp2s 0I51-0441 AzEXD MET FAM 8.25A OHM 13 1/BY -
' A9R26 0157-2200 RIFXD WET FLM 5.62K OHN 1T A/8MW,
1 . . ‘ . .
% ASRIT o014 7-0438 RaFXD MET FL% 5.11K OHM 1T 1/BW
: ARIE 07157-0440 HIFAD MET FLM 7,504 OHM 1X 248w IS
A9R7S 20001773 |- -RsVAR MW 3K OHM LOZ AIW 1/2W T o
| AGRI0 . 0157-0A0 - R:BXD -MET FLW 7.50K OHM 1% 248%. - . . .
: A9R21 : : MOT ASSIGNED . B o
: A9R32 . HOT ASSEGNED : : N :
: : ‘ . .
& !

s o . # Sen Introduction to thls section for ordating information
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# Bay introduction to this section for ordaring inf

Section vl , . Y+ Models 851A/B
~Table 6-1 . /
h Table 8-1, Reference Deslgnation Tndex (Cont.}
Relerence & Part No. K ) Description # 1 Nate
| a9R33’  0157-p401 H:EXD MET FLM 100 OHK 1% 1/8W
' ABR34 Q811~1642 EFXD WW 0.47 OHM 5% 2W
ASR3S 0698-3406 HIFXD MET FLM 1.33K OHN 1% 172N
ASTEL 00B82-2018




Madels 851A/B Section VI
, Table 6-1
Table fi-1, ' Reference Degii;nntton Index {Cont.)
- psterenca ¢3 Part No. Dencription # Note
alp Q0B85 1-403% ZNITEH ASSYISWEEP TIHE
5040-0218 | COUPLER:SWITCH SHAFT
‘ P40 SHEEP TIME SWITCH
aroct 0176-0038 C2FXD MV 0.22 UF 10T 200V0CH
L -
Al6C? 0170-0051 C:FAD MY 0.635UF 5% 1GOVOCH - -
Alala - 018c-010) CiFXD ELECT 1.8 UF 10% 35v0CW
ALOL4 01800118 C:FYD ELECT 6.8 UF ‘10 35%0CW
AWOCS | 0140-0233 C1FXD ELECT 20 WF +20-15% 4QVDLM
ALICH 018c-0235 CiFXD ELECT 56 UF 202 75VDCW
ALOCT - €1700042 C1EXD WY 9.33UF 5% MCOVOLH
Alocs 0'90-0230 |.  CiFXD ELECT 1.0 UF 20T SQVOCH
ajacs 01300231 CiFYD ELECT 3.5 UF 75VOCH
Al0C10 01£.0-0232 C:FXD ELECT 10 UF 20X LOGVOCW
Al0C1l G180-0224 CsFAD ELECT 33 UF 20X 15VDCH
Al0C12 0132-0113 | C2FXD'ELECT T4 LOOUF +20~15% 30UDCM
Al033 2100-0107 | . H:VAR COMP 50K OHM 303 1434
0370-0114 KNUBSRED W/ARRUN 5/8% DD L0% SHAFT
o VERNIEG FOR SWEEP TIME SWLTCH
A1082 0757-083). | RIFXD MET FAM 4.32% OHM A2 1724
YL 3100-1600 SHITCH: ROTARY '
037c-0113 KMOBBLACK p SENSLTEVITY
SWEEP TINE -
AN30=004) ) SHEEADE SWETCH
a11 aoasi-4006 SHITCH ASSYSVERT. DISPLAY
Anct’ Qlx0-0 225 © L:FXD WICA 300 PF 13
ALICZ 0160-4178 C2FAD MICA 2TPF 5T 30OVOCH
AllC3 01500093 CiFAD CER .01 UF +80~20% 100VOCNW,
Al1Cs 0150-0093 CIFAD CER 0.01 LF +8C-208 10OVOCK
A11C5 a150-0093 CiFYD CER 001 UF +B0=20% 100,.CH
A11CRL 1501-0047 DIODE JUNCFIGN:SILICAN 20P3Y
AYICR2 1901=0047 .DUJDE JUNCT IONSILICON 2001V
AL1CR3 1901-0047 .DLODE . JUNCT 10N SILICON 20P1V
A11ERA 2 i01-0047 .DIODE JUNCTIGN:SILICON 20P1V
AYNICRS 1901-0033 . DLODEzSILICGN LOOMA LAGWY
ALLL1 9140-0118 COILZFXD 500 UH 5%
A1101 1853-0003 - TRANSISTORZON SILICON F SOMC KIN
ICH 1833-0003 TUANSISTOR:PNP SILICEN § SOMC MIN
a7 0683-107% | WIFXD COMP 1000 OWM 5% 1/4M

# Sed i;mnduclinn to this section for orieting in!'ollﬁalion
B ) . . .



Sgrtion VI " Medels B51A/B
Table 6-1 :
Table 6-1. ‘Reference Designation Index (Cont. )
Reterence #p Part No. Desctiption # Nole
" anmz 2100-0558 RiVak COMP 10K OHM 203 LIN LS208 .
A11R3 0727-0405 RIFAD DEPC 5T.46K OHN 1723 LJI2W
ANLRA NOT ASSIGNED
A11RE ai23-0110 RIFXD OEPC JAK OHM IX 3 J2w
ARG 0753-0887 R:FAD MET FLM 2.4 CHM 13 L/44
AVLRT 0757-0890 "RIFXD MET ELM 191K OHM A% 1/4M '
A11RE 0757-0485 R=EXD MET FLM L5.4K OKN 1Y 1240
AL1RY 0757-c889 RIFXD NET FLW 143K GHA 1X L/4M
ALIRAD D&l 2025 ReEFAD CONF 2000 OHA 53 L/4W
ANIRID 0683-3425 R:FXD CONP 3600 DHN 5% 1J4W '
" AMRIZ 0727-0122 RZFXD DEPC 2900 OHA 13 L/2W
ALIR13 2106-0%57 CR:¥AR CONP 5000 OMA 208 LLIN 1/20uW
A1R14 . 2108=0957 ' REVAR CONP 5000 OHM 203 LIN 1220W '
ALIR1S DT21-0403 R:FXD DEPC 52.3K DHM 31/23 1724
ALIRLE 0727-0126 K:fiXD DEPC 3.284K DHN 1% L/7W
A11R1T pDIz7-i 178 R:FXD DEPL 24.7K OWM IX L42M
ALIRIA 07157-0159  RIFXD MET FLM 1000 OHM L% 12w
ALIR19 QI5T=0028 WEFXD MET FLM 3650 OhW 1X 1728 - '
ALIR20 2100-0958 R:VAR COHP 300 OHW 203 LIN 14284 -
AILRZ1 : R30-500 dkp .
FACTORY ZELECTED PART
“a11s1 " .a)100-08AS SWITCHIROTARY ‘
. DazTa-0112 KNOB2BLAGK ; RANGE
" ALINY 0OHS1-6033 CABLE ASSY3ILF VERNIER -
. VZ-IN EDAXIVERT INPUT TR 41151
[ H 0051 =4053 BANDPASS FILTEQ . ASSY ’
FYHIA ] DL60=-2357 C:FXD CER FEED=THRU 1040 PF +80-20%T
a2l 1250-0731 COMIECTORIRF BNC BMLKHEMD NOUNF
3242 1250-0731 CONNECTORIRF BNC BULKHEAD MOWNE
ALZNF1 ocoasl—~-aozo DDVEH.KINPU:I' BP FILTTR b
ALZNF2 0casI~=2047 HOUSINGIINPUT BP FILTMR
ALZAL 0OBS1-8047 BOARD AS5YzENPUT BP FILIFR ASSY
AL2AICY 0150-0093 C:EXD CER 0.01 UF +80-202 100VOCH .
f [
Narce 015C~-0093 CiFXD CER 0.03 UF. $80-203 300VBLH
A12AIE3 '0150-0093 CIFXD CER 0.0) UF +80~20% 100VRLK
ANFRICH 0150-0092 C2FXD LER D.01 UF +80~204 100VDCN
A1ZAICH 0431=0003 C2VAR NICA AT70-T80 PF LTEWDCW
ALZALCS 0160-21%0 C3FXD NICA 33 PF 52 .
M2ACT 0121-0046 CIVARL CER 933 PF '
Al2ALL . 100~1515 COIL/CHOKE FXD 1.20 AW 103
' ]
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Models 851A/B ) section V1
IR ! Tuble 6-1
Table 6-1. Reference Designation Index (Cont.)
n‘;‘; 'mfﬁ,‘n " §p Part No, Description # " Nole
' |
AZALL2 9100-1610 COILZMOLOED CHIKE D15 UH 20%
‘a1za101 1854~0C73 TRANSISTOR:SILICON NON ‘
2128102 1854-0071 TRANSISTOR: SILICON NP
ALZAIR] a757-C439 REFXD MET FLM 6.81K OWM 1T 2/BW
A1241R2 0737044 L RIFXD MET FLN B.25K GHM 1T 1788
ALA1R3 0658-3440 RLFXD HET FLW 194 DHN 1T 142w ‘
A281R4 069 6=3440 R:FAD MET FLA 196 OHM L% LABK R
AZAIRS Q636-3440 RiFiD MET FLM 383 OHM 1T 1/8W
Al241R8 0698-3427 R:FXD MET FAN 13.3 OHM 1X Ls
A1221R7 Q157-0420 WZFXR MET FLM 7SO OHM 13 1J84
ALZA1RE 0757-0284 AsFXD MET FLM 1K OWM 31X L/BW '
ALZAIRS 0757-0316 R3FXD NET ELM 42.2 OH® 1% LJBW
AL281R10 0658~3428 REFXD MET FLM 147 OHN 1Y 1J8MW
© BI2AIREL 0658-3425 TFXD MET FLH 38.3 COHM LILJBW
BAL2MIRLY 0638~3438 RIFAD MET FLH 157 DHN 13 LAM
A12417B) 00851-2047 BOARD:BLANK PC '
€1 niso-n1iy CiFXD CER 2 X G.01 UF 20% 250WVAC
c2 KDT ASSIGMED .
c3 01aG=0042 * CIFAD ELECT .120UF 350VOCW
15920-4001, PLATEHOUNT ING El.ecumnc CAPACITGR
4 arat-oaai C:FXD ELECT 500 UF ‘TSVOC
1520-0041 PLATEINOUNT ING nscmnwm cwnuwn
s 01860047 CafXD ELECY 500 UF 7SVOCW B
: 1526-0001 PLATENCUNTING ELECTROLYTLC CAPACITOR
te 0150-0121 C:FiD CER 0.l UF +80~2DT 50VDCH
o7 018C—-025% CLFXD ELECT 10 UF +75-10% 25VDEH
ch 0150-0098 F:FXD ELECT 100 UF 203 20VDCW
. LR1 © 1803-0037 - OICUE BREAKDOHNAS.O9Y 10K
Bst 2140-0018 LANPSGLON 1/10M .
5040-0234 LANPHOLDER - '
3040-0235 B4 SEILANPHOLDER
131 21M0-0C14 FUSESCARTRIOGE 0.6 AWP 1259 MAX SLOW BACW
: 115¢ DPERATIEN
131 2110-0044 FUSE:0.304 250¥ SLOW-BLOW
. + 230V DPERATIGN
F2 2114-0001 FUSESL.0 A Z50Y
Ji 1250-0140 COMNECTORIBNC JACK
1.5. INPUT PAWT OF CABLE AIWI
Jz2 - 1280-0171 ' 'cunuir.ma:us ANC BULMWEAD NOUNI
" SWEEP INPUT )
g% 1250-0171 CONNECTORIRE BNG BULKHEAD MOUNT
’ . ) BLANKING INPUT
TS 1251-0148 CONNECTOR: PORER 3 Plu HALE .
o : LINE INPUT .
AL 1250-0043 CUNNECTOAZENE -
o 1.F. TEST POINT
. 1200-0081 BUSHINGS INSULATOR NYLOM
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Sectien VI

Mudels 851A/B
"Teble 6:1
Tahble 6-1. Reference Desiynation Index (Cont. ) |
D‘::E‘;:ﬁ':, 4p Part No. o, . Description '# . , Note
Js 1250-0053 COMNECTOR:RF BNC CAP AND CHALN
b . SYNC [NPUT. PART OF CABLE WZ.
47 SWEEP. OUTPUT. PART QF CABLE W3.
48 - 1250~017) CUMNECTORSRF BNC BULKHEAD WOMNT
\ HORIZ OUTPUT
Ja 12510143 CUNNECTOR: FEMALE L4-CONTACT JACH
410 1250-€171 CUNNECTORZRF BNC BULKHEAD NOUNT ‘
VERT OUTPUT
3 91400082 CUILIFAD RF )5 UM ‘
L2 9140-00a2 COIL:FND RE 15 UK
¥ } 5060-040% CUILzAL IGNMENT
13 : IN CRT TRACE ALIGN CIRGUIT
Y8 9110-0042 CHOKESFILTER D.07HY 1.0 AMP 1.5 OHN
WPl 5045-04bs WETAINERICRT SHIELD
up2 0CA61-0000 BRACKETIPOMER SUPPLY
nP3 OB 1~0007 SHIELD:WIGH VOLTAGE .
MP4 QOAS1-0008 COVERSOCKET |
nPS5 008510009 BRACKETSPL BQARD
HP5 00855-8008 CRT SHIELD ASSY
' I
P 0905-0050 GASKETIFELT
HPB 4320-00017 EXTRUSIONZRUBBER
' 5008-G408 + COILBRACKET
‘01 1850-0090 TRANSISTOR:GERNANIUM PNP ZN11B3R -
1200-00072 BUSHING: TRANS IS TOR
1200-0076 ENSULATOR: TAANSISTOR ‘
02 18506040 TRANSISTOR SGEANANIUM PNP ZN11838 '
! 1200=06G76 ENSULASDR: TRANSISTOR . © A
1200-8092 BUSHING: TRANSISFAR
o3 1850~0053 THLANSISTOR:GERMANIUM PNP SELECTED
1200~2C43 INSULATORITRANSESTOR MOUNESNG |
04 1850-0064 TRANSISTORzGERMANIUN  PHP 2N1183
1200-0076 INSULATOR: TRANSESTOR
1200~0081 BUSHINGZ INSULATOR NYLON
1200-0087 CLAMP: TRANS 1 STOR
o5 1850=0044 THANSISTOHICERNANSUM PP 2N1153
1200-0076 LUSYLATOR : TRANSES TR
} 1200-0087 CL NP TRARSLSTOR
T 1850-0C5 8 TRANSISTORICERMANIUMN FAP SELECTED
£200-0843 IHSULATOR: TRANS 15TOR MOUNT I NG
1 2100~0853 K3VAR COMP; 2 SECTZKST50K OHM LIN 1/2
, 03700127 KNOB: RED ROYND 5/8' DIA
3040~0421 INSULATIR{FGR R3B FOCUS)
.
az 22020027 RiVAR CONP 10K DHA 103 LEN 2w
. ENT LEVEL ARJ
R 2106-0189 RZVAR COMP LN OHM 303 LIN L/4W
. . ‘ A5T1G. ADJ.
R4 2100-0218 Rz VAR COMP 1.2 NEGOMM 20T LEM 2w
. S FOLUS
S04G-04 18 INSULATOR: POT
. 6370=-002¢ KNOBIELK W/ARRON 3/4% 00 1/8% SHAFT
RS Z100-0150 RIVAR GANGED 10K GHM 20X LEN 14N
‘ TRACE ALEGN ADJ. .
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Models 851A/B . o , , Section VI
. : b : . . B Table -1
. Table -1, Reference Deglignation Index (Cnn.t,j
Relerance , % Part No. ' Deacription # Note
an . 0156~6005 RZFX MET X 4700 OHN 5% LA7M
’7 2100~C893 R:VAR COMP 2 SECT2K/T50K GHA LIN Li2W
03T0-0128 KNOBSBLACK CONCENTRIC 34A% DIA
RB 2300-0034 RzVAR COMP 1000 QWM LEN
‘ VERTICAL POSISION :
Ay 2100=-0047 Az VAR COMP 2500 OHM 30X I.I.N IIZH
HORIZONAL POSITLON
RLO 2100-0015 R3VAR COMP 500 ORM LOT LIN 1/ZW . .
2370-0024 KNDBIBLK W/ARAON 374%™ OD 1/8% SWAFT
LF VERNIER i
RL1 | 0727-0004% RrFAD DEPC .5 OHW 1% 1/2W
[3Y] 012%-0004 *R3FXD DEPG 5 OMM 13 2/2M
s1 3101-0033 SWITCHISLIOE OPDT 0.54 Y25V aC/CE
. 11%¥/230¥
52 00851-6040 SWITCH ASSY2SYNC.
' 037e-g112 WNDBZBLACK +RANGE .
53 1101-0652 SWITCHzPUSHDUTEON SPST y
. SINGLE SWEEP
s2W1 QCa51-6032 CABLE ASSY .
d~INCH COAK
- B ¢ 9100-0274 TRANSFORMERTPONER !
: LINE
vl 5083-9010 ELECTRON TUDEZPHUSPHOA CAT P=2 :
‘ : NOT WSED WHEW OPTION QF. OR 3k ‘SPRCIFIED
00851~2024 FIAVERICAT LITE BLUE
: USED WITH P-2 PHOSPHOR
120820 BEZELICRT
Vi 5083-3011 ELECTRON TUBEIPHOSPHOR CA3' P-7
: . OPYLON 07
1204~834 LIGHT<FILTER AMBER
‘ FOR CRT V1
vl 5043-3012 ELECTRON TUBES PROSPHOR CRT P-3i
. OPTION 31
1204~835 LIGHTSFILTER GAEEN
‘ FOR CAT ¥
i Wi NOT -T-ucnsn
w2 00851~6014 CABLE 'ASSYZ5YMC INPUT
L 23=INCH LOAX WJBNG FEMALEJACK J6
w3 00851-6615 CABLE AS5¥zSWEEP OUTRUT
24—IN COAX MZENC FEMALE J7
we 00140-51606 CABLE:CAT
w5 .00851-6036 CABLE ASSYSCRT HOAXZ '
) . 12=IKCH CABLE TEAM- wFEml.E PIN
®o CO851-0034 CABLE ASSYz3 COAX -
: : 5~ INCH COAX
w1 008516033 CABLE ASSYZIF VERNIER
16-1/2=INCH COAX,
" ‘wa 008516050 CABLE ASSY:20MdZ CNTPUT FRCM BR FILTER
. 13} 14000084 FUSEWOLDER:EXTRACTSR POST TYPE
) # SM' l. 1. ltlﬂllﬂ t3 rm A '1." 1k
A . i ) ’ :
‘ : 6-21
, e .
1




Section VI

Models 851A/

Table 6-1 .
Table 6-1. Reference Designation Index (Cont,)

eference & Part N, - Descriplion g Nu.
a2 V400-0008 FUSEHOLOER :BRONZE CLIP S '

MISCELLANEQUS
wi 1200-00as . COVER PLAYE:CAT SOCKET
vl | 4706-0050, | *  PLNICAT SOCKET . ‘
i 1200-£037 SDCKETICAT TUBE- '

8120-0076 . CABLE ASSY:PEMER CORD .

w7




Models 851A/B |

Seetlon VI

23T0-0013

Table Ba1
Table 6-1. Reforence Desigration Index (Cont)
peferance 4 Part Na. Dascription # ‘ Nate
1 50at-0724 FRAME ASSYZT X 16 FM :
0594-0053 . NUTICAPTIVE 632 GOLD CHAOMATE
2 00851-0018 FRIONT PANEL
2530-00Q11 SCREW:SST FAAT HD 832 X 348
3 5060-0763 _ HANDLE ASSY~SIDE
4 L S HETAINER-HANDLE ASSY.
25506-0013 SCREW:SST BH 8-32 X s/16 '
5 5060-C767 _FOOT ASSYIFRM
'S 1490~-0030 SEANDITILY : .
7 5000~0052 " PLAFEIFLUTED ALUMINUMN ‘
8 5080-0718 ZRT:TH RACK MOUNT :
& 5000-0742 " COVERSSIOE 7 X 16 SA
2370-0020 SCAEWzSST £ PHIL DR 6~32 X 3414
10 5080~C 744 TP COVER ASSYZIAL FM
) 2370-0421 SCAEW:SST Fib PHIL DR &-32 X' 7/36
IH 5056~0752 BOTTOM COMER ASS5Y¥:lék 5o
2370-0021 SCREW:SST Fi PHIL DR 4-32 X% T/1e '
12 00851-001% REAR PANEL
‘ 5150017 SCREW:PAN HD PHIL DR 8-32 X 146
13 5080-0216 . BRACKETsJOIMING XIT
o "SCAEW:SST FLAT HD PHL OH 6~32 X 3/8

# See introdnction toe this sezlion for orderiag inlﬁrmntinn



Seetion VI

5y,

Madi-1s B51A/B .
Table §-2 o o
Table 6-2. - Replaceable Parts
@ Part No, Dencriplion # ! M. Mfr. Part No. T
DL?E-CO33 C¥AR AIA TRIMPER 1.4-9.2 #F 2B%80( 0124=-0033 2
332)-0037 CaVAR CER 7-2% PF Za4B0| ‘0121-003% 4
ni2t=0C4n L:VARI CEK 9=35 PF 29480) Cl21-0044 i
0130-0017 C:MAR CER B-50 PF 28480 CL3o=-0017 il
6131-G003 CzVAR MILA 170~780 PF F75VOCH 12136] TE25L0 REV.D 1
NL40-0175 CiFXD MECA A9 FF 2% 30DOVDLW 28480) 0l40~AIT5 @
tHaG=-cite CzFXp MICA W0 pF 23 28%R0|" 0140-0116 ?
6140-CLEO CEFXD MILA 2000 PF 22 20480 0140=018u 1
Ck40~0L50 C3FXD MICA 39 PF' 5K 28480) 0L40-0150 1
Gl40=-CE52 CEFXD MICa ad BF . Sk 28480f O0L4d~0152 E
Cl4L—0207 CiFXQ MICA 330 BF 5% B - 28480 0l40-02E7 a
H140=C2 )8 CeFXD MICA Hu PF 2% JUINVDCW 28480 Olwo~0215 1
n140-C225 C:FXD MECA 3L PR DR 264840 0l40=0215 2
¢150~0005 CsFX0 CER WDOU BF 20% S0OVDCW 04222 CFS-1 ) ;
3150=001% CZFXD CER 'LOU0 PF 20% 500VDCW ' 72982 22746USX5U01D2M 3
p15C—-0022 CFXD 11 3.3 PF LOZ S0OVOCW T6488 Ga \
6150~0023 CzFXD LEW 2000 PF 20X 1000VOCW 54289 20C29542-CLhH ]
L150=0036 . C:FAD CER 470 PF 20% BKV 91418 &Kva7d 202 ?
[G150-00642 CiFXD 11 %7 PF ST HODVOCW 78488 TYPE GA b
n150~0050 C:FXD LER 1000 PF 600VICW 77630 ORD &
0150~0093 CIFXD CER 0.01 UF +80-20% 100VDCYH 91418 TA 26
015D=0095 LIFXD CER 0.05 UF +B0=20% 100WDCM 91418 Ta 1
0Ls0-c110 CzFXD CE4 2 ¥ I,01 UF Z0'% Z50WVAC 56289 36C219A 1
G150-0121 C3FXB CER D.) UF +HO-20% SOVDEW .- 54289| SCS0BFS-CHL 2
Dl60=015) . C2FAD CER 4700 PF: +80=20T 4000VLCH T1590| DAQ4S=04ILH b
"DL&0~AL5H CiFXD MfLAR 22U0PF 10X 28480 0150-0154 ]
NL&0-0159 MY U.00b8 UF 10X 200VOCW 20480 QLLO-DISY 1
are0-Q1ls2 WY 0.022 UF 10k 200VDCW 28480 Qlan~0N&7 3,
- DlaD=C163 My 0.0H33 UF 10% 2Q0VDLW 2B4B0| Qlal-=-01b3 1
" 0160-0174 CEA D.47 UF +BO—20¥ 25VDCW 56285 SCLLBTS-CML 2
0146D-0178 MILA, 2TRF 5% 3ODVOCW , | D48b2| RDMLBE2T0J3S }
Q1460«0179 FICA 33 PF 5% 300VOCW 04062 OMLSE33CS ULV 7
0160-0822 I1 2.2 PF 5% 500VDCW 78488 TYPE Ga 2
02460-~2054 HY DaD1S UF 10X FO0Q0VICW TL434] - PASL53=1H5 a
0160~2150 BICA 33 PF 53 o 28480 0l60-2140 1
alec-2208 HILA 330 PF 5% 300Y0CH 2u4B0] O160-2208 1
01l60-32218 MICA 1000 PF 5% - 28480] 0160=22)8, 3
0160=2357 CER FEEN=TrHU LODD PF +BU-20% 21400 Olb0-2351 1
016D- 32393 KY U.33 UF B2 1OOVOCK 18486 863 Uw L}
D160-2930 CER Ua0Y UF +80-20% RGOYDCW 91418 Ta - q
017C=0018 KY LUF SI 200VUCW B4411] TYPE 6214 10552 1
£170-0038 MY 0.22 UF X0X 200VOCH 56285 40P22492 UM 1
C170=0042 WY Q.33UF 53 LOOVDCN 39515 El1-334D TYPE ELZ2D 1
o17o-a0s1 MY 0.635UF $Z LOOVOCW 99515 E-120~2P-31704 1
0170-0064 MY U ATUF 10X 100VOCH . 24446 LAF408ANTY 4
| 0170-0079 HY 0.04TUF 20% SOVRCM B4411 STYLE 3 TYPE &61PE 1
0170~0085 MY D.AUF 203 S0VDCW 84413 &01PE-SIVLE 3 1
Q1A0-0042 ELECT 120uUF 350VDCW 56289 032353 ]
Q180-0047 ELECT 500 UF 75YDCW 56269 D32443 OFP 2
QNAT=Q049 AL ELECT 20UF SOVDCW 54289] 30D20450500C6N)L 1
CY80~005% ELECT L0 UF. +T75-10% 25¥0CW 28480 01B0~=GO5Y9 1
0180~0074 ELLCT 20LF 25VDCW 562849 40D206&0250CoML 112
01a0=-00a9 ELECT 10UF=-1QX#1003 150VOCW 56289 300106GI500F4 2
0180-0057 ELECT 47 UF 10% 35V0CM 28480/ 01BO—~0GET 2
a184~0098 ELECT IDU UF 20% 20VDCW 284840 OLBO-C098 1

B2
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Models 851A/B

! Section VI
Table 6.2
Table 6-2, Replareable Parts {Cant,) "

- ¢p Part No. Dascription # Mir. Mir. Pari No. o]
D180-0101 C:FND ELECT 1.8 UF 10% 3svDOW 23480 0LAQ-G10] 1
0180-0104 L3EXD ELECT 200UF L5SVOCW 562849 30D2076Q15DH4 "l
0184—0113 CzFXD ELECT TA L0OUF +20-15T 30W0CH 562850 109D107L2G3072 1
4180~0116 CEFAD ELECT 6.8 UF LOX 35¥DCW 28480 2180-0116 1
01R0-Q138 CiEXD ELECT LMDOUF ~10+100X 40VOCH 56289 D36254 ' \
a1e oSS CzFND ELECT 2.2 UK 208 2OVDEW 28480/ OL1RO=015%5 1
0189~C197 C:FXD ELELT 2.2 WF 10X ZOVOCW 28480) D1BO-D197 i
a4lau-023a CzFX0 ELECT 1.0 UF 20X 5OWUCH Zu4B0| 0180-0230 1]
0180-0231 CIFX0 ELECT' 3.5 UF TSVOCM 56289| L09D355L2075C2 1
0180-0232 CiFXD ELECT 10 UF 20X LOOVDCW 56289 1090I0&6CTLOGFD 1

)
0100-0233 C3FXD ELECT 20 UF +20-15% 60VOCM. 56289] 1090206 CIAEDF2 DYP 1
a180=0234 CIFXD ELECT 33 UF 20X 75VDCW 562584 109033520075F2 1
4180-023% C:FXD ELECT 56 UF 20X 75voCu 56289 1090566 X0078T2 3
0180=-0291 CIFAD ELECT 1.0 UF 10X 3SVDCW i 28480 o1B0-a29i i
03400055 TERMINAL sFEED~THIL TEFLIN INSULATED S8291| FT=310 P=2u 1
0370=-C0206 KNOB3BLK W/AKRLM 3/4% DU L1/B% SHAFT 28480| 03t0-002s ?
0370-0112 KhGB2BLACK p RANGE 28480) Q3ATR-0L)2 3
0370~-0113 ) 26480 03T0-0L13 1
2370-0114 KNOBSRED w/ARRLM: 578% OO 1/8% SHAFF 28480 0370-013% 1
0370-0i20 KNOBzBLACK COUNCENTRIC 3/4™ DIA . 28480 a3T0-0120 1
‘0370-<0127 . KNOBSHED RUUND 578" DIA u40q] o3ro-onar ]
0410-0091 © ' CRYSTALIDUARTE 20MCI MATCHED PAIM 28480 04 10~005 ] ?
0490-0125 WILAYZOPDT R4MOL . 28480| 0490~D125 #
8590~£053 NUTTCAPTIVE o—32 GOLO cnknnue DooOn; D8k ]
06R3-1015 AZFAD LUKP 100 DMK 3T 1/aMW GAA2Y] LB 1015 &
0AB3-1025 tFXD COMP LDOD OHA 5T L/4M 01123 ©B 1025 4
Q683=1205 CRIFXD CONP A2 URM 5% 1/40 oaizi| ce 1208° 1.
feai-1234 R2FAD COHP 120 UHH 5% 174w 03123 Ch L1295 \
0683-1225 R:EXD COMP 1200 OHW 5% 14 ‘DL121f €8 1225 )
0583~1235 R:FXD LOHP 12K DHN 5X 174N 01123 £B 1235 ' ?
06B3-1245 RIFXD CUHP 1204 GHN 5T L74M OLL2L] G 1248 ]
C483=1325 R:EXD COMP 1300 GHM 5% 1/4W oL1L2)] CB 1325 1
UeH1-1345 RIFED COMP 1304 UKM 58 1/49 01121 LB 1345 '
046A3-1525 RIFXD CUMP 150D GHM SE 1/4MW ali2i| Le 1825 A
0683=1535 | RIFXD COMP 35K OWM SX i/f4W OLLZL LB 1535 a
v N B "
a683~1435 RIFAD GOMP 16K, DHM ST 1/4W OLLZL LB 1835 ?
0633=1815 RIFXD COMP 140 OHM 5% L/4W OLLZR LB 1815 ' 1
[TTECTF1 T REFAD CUMP ABOO OHM 5% 144w oLiZM <8 2425 . ?
0683-1835 REIFAD COMP 14K OHM 3X L/4W 01121| LB AB35 H
0683-2025 KIFAD CONP 2000 OHM 5% L/4w a11z1| ch 2025 3
06B3-2215% REFAD LUMP 220 UHM BX L/4w 01121| €8 2215 2
C6A3-2225 RIFXD COMP 2.2K OHM 5% 1/4W 011ZY GB 2225 -
0683=2235 RIFXD COMP R2M OKM 51 L/4u a1121| Cu 2234 1
0bB-2435 RIFAD COMP 24K UHM 5T L/4MW 01121] €B 2435 ?
D&B3~2705 RIFXD CUMP 27 UHM SX 1/4W 0121 €a 2705 1
- . :
o683-2725 REFAD COMP 2700 UHM 5% 1/4W 0112)f €8 2925 5
C Q6B3~2734 RiFAD EUMP ZIM GHE 5% L/4M 1121 €& 2735 3
Cod3-302% RIFAD' COMP 3000 OHM 5% LJ4W or12)(- €8 3025 1
Q583-3335 RIFXAD COMP' 33K UHM 5% L/4M ~0lldy| €@ 3335 i
0483~3625 RIFAD CUMP 3600 UHM 5X 144 L1121 CB 3625 1
. il
Q683-392% RIFAD COMP 3900 LUHM BT L/4W Qi L8 3925 4
0583-3935 RIFAD CUMP 39K OHM 5% 1/4W 0x321l. B 3935 1
0683=4305 . HIEAD CUMP 43 DHH 52 25MW otizif s »305 1
0633=4T14 RZFAC COMP 470 OHM 5% L1/4MW 01121} €8 4715 1
# Bee Introduction to this section for Infermation . .
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Section V1 ' . ' ' ’ - Models 851A/B
Table_5-2 ;

. ° Table 8-2, Replaceable Parts {Cont.}

® Part No. Deacription # | Mix _ Mfr. Part No. Q
o
a683-4725 RIEXD COMP 4700 DWW 5% 1/4W .| oni21| ce 4728 3
08BE-4T34 * R2FAD COWP 47K OHM ST.1/4W an121| ch 4738 i
£633-5125, AzFAD CONP 5100 UKM 53 144w - onzil ca sizs 2
0683-5625 AZFAD COWP 5500 UMM 53 /4w | annzx| cb sers. 1
aeB3-£215 A2FAD CONP 620 UMM ST 174k 01121 cb a215 [
Q683-6805 RIFAD CUMP &5 OHH 53 1444 . 01121 ‘cb 4805 4
0683-6825 REFXD COMP 6800 UNM 53 1744 - 61121, CB. 4E2S 0
08835115 (E3FAD COMP 910 DHW 5% 104M ' oL1z1| €8 9AL5 al
0454-1001, RIFXD COMP 10 UHN 10X 1744 - piLz1| €8 00} 1
0&84-1011 RIFXD CONP 100 OHW 1D 174W 61121 ca 10i1, 1
0684-1071 AiFXD CONP 10DG UKN 103 1/4W “o1121| €8 1021 2
0a34-1031 RIFXD COMP 10K UHM 10X 1/4W ., | o] es w3 1
C4684-4711 REFXD CONP 470 OHM 10T LJ4N D otia| g2 arna 1
‘C6B4-8831 . RIFXD COMP 685 UHA 10X §/4M ocL1zi| €8 su3l 1
0486-1A25 RIFXD COMP L1ADD UKM 5% 1/2W | 1121 ea 1825 1
DoRE~2025 ReFXD COMP 2000 DHM 5% 1/2W oir21| E8 2025 - 1
‘DEBE-2725 RIFXD COWP 2700 LHW 5T 1724 . ‘ o112t| &8 2723 1
0465115 | - miFxo comp 1o onk 53 1/2W + | or121] 8 115 1
0486-5625 . | RIFXD LOMP 5600 OHM 53 1/2W . p1121| EB 5625 I I
08Re—5622% RIFAD CUNP 6200 URM 5T 172N . 01121 €6 4225 0 I
0636-7525 R:FXD CUNP 7500 UHM 5% 172V : ou12L| B 7525 . o
08871041 “RIFND CUMP 100K OHM L0X 1728 01221) 8 1042 ‘ S
06az-1051 AEEXD CONP 1 HEGUHM 10% L/2W oIzl Eb 1051 1
6647-3231 RzFAD LONP. 12K OHM 104 1/2W 01123 .£8 2231 S
‘0687=1E21 “RZFAD, COAP - 1500 UHM 10% L/2W . | anaz| es 1523 1
.0637-2231 | T RiFAD COWP 22K UHW 10X A/2W. 01121 EB 2231 ‘ i
0687-2741 RIE, 1 COMP 270K UKM 10% L/24 - |-onzal. BB 2741 i
0BT-3931 - RIFXU COMP 35% OHN 102 1I2M | onaaa - en 3emy 2
0687=4701 RIFAD COMF 47 UWM 103 1/2% a1121f Eb 4701 ¥
0690~1021 RiFXD CONP 1000 UHW 10$ 1M 0l12h[,GB 102) 5
€690-1231 v .| ‘RIFXD COMP 2K OHM 10Z 1w ' AP =TI 1
0690~ 1B51 RiFXD COMP 1.8 HEGOHA 10f 14 .| a1zl ca xas) 4
as5c-2721 AIFAD COMP 2700 LHA BE 1744 81121f Gb 2723 A
qa90-3951 RIFAD EOMP B.% HEGIHA 108 1M oxr2| g8 3951 5
Caa0-5441 R:FAD CONP 560K OWM +10% EW ' onzy| G seal 1
a898-1153 " REFAD WET FLM 3.43K OHM 1% L/0W 28480] 06982153 '
0696-3155 RIFAD MET FLM 4o09% OHM 1% 170N ;| 28420| 0s58-3135 '
045 6=3404 “RIFAD MET FLH 1334 OHM 13 L/2W '} 28480 cada-2406 ?
1698~3421 ' RIFAD MET FLM 13.3 OHM AKX 178w 20480) (693=3427 A 1
653435 RIFXD MET FLW 38.3 OHM 131/8W - | 28480 oce%a-3435 ?
£698-3438 RIFAD MET FLM 147 QWM AT L/8W 268480 06%8-3438 “
CATB- 3440 RIFXD MET FLH 196 OWM 1% 1/Dw 28480 06983440 2
0498-3441 R:FXD NET FLM 215 Oni 1% 1/8W 26480 DBYE-3441 1
0698-3444 | RaFAD MET FLMW 316 DHA 1X L78W | 20460 06TR~B4ds 1
Q&9E— 3446 RIFAD MET FLM 383 OHR XX 1/8W 20484 Co9b=3444 1}
4985577 RIFXD MET FLM 2.50K OR 1/2% 17BN 28480 0698-3577 1
D498-5620 RIFXD MET FLU 37.4 OHH 1723 174w . 20480 0698-5820 i
0438~5828 RIFXD WET ‘FLM \50 DHM 1/2% 1/aw 28480 - Co99-5878 . H
0698-6226. REFAD MEF FLM o37+5 OHM 1723 178N -28480| ObYE-b220 1
C698-4227 REFXD NEF FLW Th.16 OHM 1/2% L/0W 28480 0894-6227 3
C498-6228 RIFXD CARBON FLW 5277 DWW 1/2% 1484 ° 20480) QBYU-6228 )
0498-6239 + RafF2D WET FLM BTO DHM 122X /0N 28430 049H-6239 ?
cb98-4231 . RIFXD MET FLM L1.61 SeiM 142X L70Y 28440 0698-6231 1
C458-6233 RIFXD NEF FLM 61 LL OHM 1/23 L/Bd - 28405 G694~623) 2|,
’ # See Inlreduction to this ssction lor oxdering informatien o
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Muodeis 851A/B ' Section VI
. . -Tqble 6-2:
' .
Table 6-2. Replaceable Parts (Cont.) ol
# Part No.. ' Description # 3 . Mk, Mir. Parl No. g ™M
- D&98-5234 RIFXD MET FLM 17.81 DHM L/2X 1/8M 28480 06FE-4234 , 3
0698-4235 RsFAD WET FLM 96.35 OHN L/2T t/8u 28480 0&98~6235 2|
Ba9B-6238 R:FAD WET FLN 292.4 OHM L/2% L/EW 28480] OLIB-6236 IS
0498~623T7 R=FAN MET FLA 434.2 NHA L/2X 1784 28480 Q&9B~4¥37 Al
0698-6758 REFXD BET FLM 5.1 OHM 142X L/8u 28480 O&98-6Td4 2|
£127-C004 RIFLD DERL 5 OnM 1T L72W- 28480| 0727-00%4 2|l
TQr2T=-0123 RiFAD DEFC 2900 OHM 1% 1/2W 28480 OF27-012% 1
0121-0124 RIFXD CAKBUN 3000 DHM 1% L/2W 28480 DT2T-013% alr
a727-0126 AIFXD DEPC 3.268K OHM 1% 142w 28480 DT2T-0136 1.
. QI27=C13% RIFXD DEPC 5.03K 9HW LT L/2W ‘20480) 0727-0134" FH
arz7-015a HEFAD DEPC 10.1K DhM 1S 1/2w 28480 OT27-C15A .2
0727163 A:FXD DEPLC (L1-HBK OHM 14 LA2W 20480 0727-0143 . I
g127-0170 R:FXD OEPC 15K OHM 1% 1/2W 28480 0727-0170° s SRt
a727-¢173 AXEXD DEPC 20K UWM 1X 1/2W zu4da| 0727-0173 : I 1 I
0727-0178 ASFAD DEPC 24-Th OHM 1T 1024 128480) O727-QL0a : REEY B
€727~0183 C'RIFAD. DEPC 41.7¢ OHM LX 1/2W 28480/ 0727-018%° 2 .
0727=0403 RIFAD DEPC $2.3K DHM LF2T 1424 . 28480 0727-04c3 - Y
/| gi2't-04p8 - RIFXAD DEPC 57. .5k OdW 1/2% 1424 20480] 0727-0405 3 :
 0T57-0159 RIFAD MEI FLMN 1000 OHM 13 1/2W 28480[ 0757-015% [ ] I
3757-C200 RIFAD MET FLM 5.62K OlIM 12 1/BW 28480 0757-02¢0 i o =
aT47-c275 RIEXD MET FLW 3.M6K OHM 13 /0% ' 20480] 0757-0274 ! E, . ;
n757-0280 RIFXD MET FLA LK OHM LT LSBW 28480| 07837-c260 2
C757-€290 . RIFX0 MET FLM &.19% OHM 13 3/8M 28480) O078T-02%0 L
Q7570316 RIFAD MET FLM 42.2 OHM 1T L/78W 20480} . 0757-0314 1 y
0750344 REIFXD MET FLM 10 OHM 1T L/eW 20480f 0757=0348 1 f|
CTI57-C357 RIFAD MET FLM 681 OHM 1% L/8W 28480) 0757-03Q7 "2, i
a757=-0401 . REFXD MET FLM ROO- OHM 13 1/8W 28480) 015T-04d1 ETH ’
075 1-th1T RIFXD WET FLM 542 OHM 13 L/8W 20480 075T-041T af '
7510420 RIFXD MET FLM -T50 OHM 12 LJ8W 26480| 0757-0420 . 1| !
075 7-0438 RIFXD BET FLM B.11K OHM 1 1/84 28480) - 0T8T-0438 ! El
S o Lo s B . : ' .
0757-0439 RIFXD MET FLM 6.B1K OHM LE YJ8W 208400( '0757=0439 - B 1
075 1=C440 RIFXD MET FLM 7.50MK DHM L% L/8W 20450) OT5T 0440 a4 oo
CI5T-0441 . RIFXD MET. FLM B.45K OHM LX 1/8W 28480 DIFT-J44L '3 i
0I5T-C442 - - RIFXD MET FLM LO.UK CHA L3 L2aW . 28480(" O Zi=0hag 1§
0757=0444 REFXD MET ELM L2\ OHA L 1/8W 28480) UTI5T-0hAs Lo
C757-CB29 .- RIFAN MET FLM 650 DWM 1% L/2M 8480 0757-Q4I9 . : 1N
0757-C831 S RIFXI HET FLM 4.32K GHH 12 LJ2W 28480| 0757-0831 K i
C757-CRAS REFAD HET FLM 15.4K OHN L% LJ4W 24480] O751-0885 o i}
0¥57-C887 RIFA{ MET FLM 32.48 OHH L2 1/4W 28480] 0IS7-0a81 i
e157-CBE9 R3FAD MET FLM L43K OHM 1T LJ4HW 26480] OIST-088% 3
:
oI57-CA90 RIFAD MET FLM k41K OHM LT LJGW 26480 071%7-0090 1
0588002 R:FXD MET DX FLM B6C OHM 52 L/2W 20440] 0758 0002 ]
QT3R-C003 . RiFAD MET OX lUOU OFM 5% 172w 28480} 0758~0003 [ K]
0158-0004 RIFXD MET DX 2700 OrM 5% 1/2W ‘28480F OT54~000% 3
a75A-0195 RIFXD MET OX 4TO0 OHM 52 L/2W 244800 0756--0045 . 4
. S \
0758-C012 REFAD MET UX K2K OHM 54,1720 20480 0758-0012 i
a758-0017 RzEAD MET-CY i%00 OHM 5% 1/2w 2u480 0F58-081% \ B
0754=-0622 RIFXD FLM Uik GHM 5% :1/4W 20440] ©I58~-0027 )
d753~aazs RIFXD MEV @XM 10O OHM 5% 1/2w 28460] OTS8-COZs 2
C758-N034 REIFAD MET Ui 2440 OHH 5T 172w 2848¢ 0758=-0034 2
- g75a-~003k RzFAG MET LX 9100 OHM 5% L/2W 28480 CTSA-U03IH i
;- 0758-0043 HIFAR MET O JHUD OnM ST L/2W; . 28480 OTSA=0043 1
RI58-0064 REFAD MET UK 2200 OHM 58 1/2u 28480 0758-0044 2
2 7158-0050 HaFAD MET OX 394 OHM 5% 1/2W 26440 0758-0050 1

# Gan introducilon to this section for ardering informaticn
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Sectian VI . Models BO1A/B
Table §-2 |
B Table 6-2, Replacenble Farts (Cont.) ' .
¢ Part No. ) . Descelption # : Lo Mir. | .' Ml Pant No. ™v ‘
075A-CO5Y R2FXD MET UX 5500 DHM.ST 1/2w - | 2B480] " 0T50=0857 )
0761=0037 REFXE MET FLH 390 DHM 5% .16 26480 0751-0037 i
CT61-LOT4 ReFXD MET- FLA 15K OHH 5% 19 - | -28480! 0761-0074 2 ,
G811-1662 . WZFAD me D47 UHM 5829 s ) 284800 DBli=-1b62 1
. 0BIE~1671 HEFXD WW 2.7 OHM 52 2w 28480 oB11-18T1 1
0A13-008Y - RIFXD MW 04T OHM 10X - 2W : 284800 OBLI=0019 1
n852-Cc20 R:FXG SILICUN 150 WM 5% 1/8W 01255 OAD 1
0as#=0021 ' REFX0 SILECON LU0 OHM 5% 1/8M | orzes) ose 1
0505~0450 GASKETIFELT - St B5&TY} DAR } )
\200-0037 ¢ sm:un:(.m TUHE | vz82s| 9RoeT - v, i
PR ; )
1200-0043 lbsuumu IRAN:].SIIM HOUNT ING S TLT8%] 293011 . 7
-1200-0050 PINSCAT SDCKET - . 72825 9433 ' i
1200~0076 . T ANSULAYORZTRANSISTOR - o J ov21as| LF keA. -
1200=¢0A1 . HUShING: INSULATUR NYLON . R 263465 9T4SPECTIAL H
-1200-0EAS - COVER .PLATEICRT SOCRET o 72825 9T09-1 . ' . ]
L200-0087 CLAMPZTRANSISTOR . © | wa13s| DF=ba-s ' 2
1200-0092 \ HUSHING: TRANSIS TSR - - 02735 95334 1 ?
1259=0053 . ‘CENNECTURSRF BKC CAP AND CHAIN | 28482l 1250~-0053 [
1250-0083 CONNECTOREBNC : .| -2B4H0] 1250-DoH2 ?
1250-C14L - * CCHNECTORZONL JALK, . 28480( .1250-0140 . 1w
‘-1250—&111 ' | COMMECTURSRE BNL auumsnu HOUNT 28480) 1250~0171 &
- 1250-0228 " CENNELTLRERF | 2demnl 1250-0228 S
12500229 - CCNNECTURZRE CABLE PLUG SUB-HIN 94375 RF abZh-27 L B
i2%0-c1aL . . CANMECTURIRF BNC BULKREAD MDUNT . 284B0| 1250=0731 ?
2%1-C143 U1 CONNECTUAZEEMALE 14-CONTACT JACK 28480, 1251-0143 ]

. 1291=014H CCNNECTOR:PONER .3 PIN MaLE _ N w193¢ " Jobs-1 1
14Da-0008 FUSEHOLOERZBRONZE CLEP ) 93915} 35LU~11 1
1400=-0084 - FUSEHOLOERZEXTHAC ROF. POST TYPE 79515 342014 1

. 1490=00130 STANDSTILT - ' 28480 1490-0030 1
1520-0001 PLATE:MHUNTINL ELECTRULYTIC CAPACI"!H 2B430(  }520-00C1 k]
1850-C040 ) TRANSISTURTGERMANIUA PHP 28480 V050=0040 1
1850-0062° . .| - TAANSISTUR:GEAMANIUM ALLOY JUNCTIUN 28480 1850-0062 af .
C1BSO~GLah TAANSISTURIGEAMAN UM PHP 2N1183 8654840 INLLs3 z

L 1850-0065 - TRANSISTUHSGERMANLUN 2N13T0 X . 012951 2N13T0 3
TESO-C090 . 'TRANSISTUKZGERMANIUM #NP ZNM1B3B - 02735] 2N11838 2
“185U-C090 .. TRANSISTOAGERMANIUM PNP SELECTED 20480| 1850-c0s8 ]
PESO=C153 TRANSLSTORE GERMAN UM PNP ) a4713|  SM1eTL 7
.1351-0C17 TRANSLSTOR: N1 304 01298 2N1104 b
1853-0003 * TRANSISTOR:PNP SLLICON F 5OMC MIN . 8480| 1853-0003 . 2
1353=0€20 .. . TRAMSISTOR:S1LICON PKP : 20440| 1853~0020 7
1853-003% |~ TRANSI5STOAZSIL ICUN PHP o 28480| 1553~0034 1
18540003  TRANSISTOWINPN SLLICON . .| 28480 ' 1854=0003 7
1854=0005 TRANSISTORSSILICON NPN 2NT06 - . 2735 2NT08 & .
1854-0022 | TRANSISTORCNPH S1LELON oo 28400/ 18%4-0022 . 7
1854-0071 TRANSISTORSSILICON NPN B RB4B0| 18540071 -

. 1854=00T3° | : Tamslsrnmuumh wen 2B4BD0 1BSA-0C13 1
:1884-0012 RECTIFIER2SILICON CONTROLLED 2N3S2H, 02735 2N3528 B
1901~0025  CIODE:SILICON L0UMY moun 20480 1901~0025 : T

| t9pi-g02% - PIODE3SILIGON wDO PIV ; . | z8amd x901-0GaY 0 '
14a1=0033 ‘|~ DIODEsSILICON 100MA LaowY 28480 1501~0033 |
T1901~0040 - . QIDDE:STLICON ADHA 30NV at2ed FoGLOBE ) "
RELT T T 1Y S JI0DESILLCON - 100R2Y © | 28480 - 1301-0045 F

- 1eo1-ooat’ - DI0DE "JUNCT IUNISTLICON zunu e ZHABD 1901-004T It

- 1941=004% | . 01DDE:sSELICON 5090V ., . , 20480 - 1901-004% A

-8 See Ii:'ixndngl.[nn to this section for ordaring Infermation '
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Models 8514/B ' ‘ . ‘ Section VI

Table 8.2
v
' ) Table 6-2, Replacenble Parts (Cont.)

% Part No, Dascription # ' Ml Mir. Parl No. ™w
1501~-C096 DI0DEESILICON h20V , 2BABT - 1901-0096 3
1901-c142 . DIODE ASSY:SILICUN HIGH VOLTAGE : 28484 1901-0142 s
1901-D182 DIAPEEMATLHED SETS OF SId DIODES 28450 1901-D142 [
1902-6017 + DIDDEBREAKDUNNZS LBIY 102 400 MW 20480( - 1902~0017 &
1902~002% DIDDE+HAEAKDUNNZ 10.0V 5% 400 MW 28480 1902-002% ?
1902~0037 DIODE BREAKDUMNZY .0SY 1D2 20480 1902-0037 1
1902+-0050 DIGDE BREAKNOWNzH (A&Y 28480 1902~0040 k
1502~024} RICDE BAEAKODWNELOOV 20480| -1902-0241 \ i
1902=-3224 DIGGEIBREAKAGWN 17.BY 5T 400MW b 284800 19033234 Ay 1
1910~C041 . © DIDDE:GERMANKUM SMA AT 1V ' 28480 1910-0011 - 4
21000019 RIVAR COMP 500 UHM 10X LIN L/2W 28480] 2100-0Q19 ’ }
2100~0027 R:EVAR COMP 10K OHN AO% LIN 24 28420( 2100-0027 1
2100-0034 ¢ REVAR CUMP 1000 OWM LIN . 28480 2100-0036 A
2100=-00617 REIVAR CUMP 2500 OHM 10% LIN 1/2W - 28480) 2100-0087 1
2100=-0092 RIVAR COAP.1DK UHM 20X LN L/75W 28480| 2100-0092 1
100-0095 . REVAR COMP M0OA OWM 30T LIN L/SW 2u4B0| 2100-0695 i
2100-0107 REVMAR COMP 50K LHW 30% 1/3W ° ) . 26440 2100-0107 1
Zi00=0144 R:VAH CUMP 250K UHM 30% LIN 1/5N 28480, 2100-Dlé4 ]
2100~ 0150 : REVAR GANGEN 1UK OHW 208 LIN 1/4M CRBAAOF 2108-0154¢ [ |
2100-0154 RIVAR CUMP 1K UHA 30% LIN 0.15W . 28430 2100-0184 1
2109-0189 RIVAH COMP MM GHM 202 1IN Lrsh 28480 2100~0189 1
2100~0218 ‘I HaVAR CUMP: 1.2 MEGOHM 20% LIN 2W . 28480| 2100-0Z1H ]
2100-c893 HIVAR COWP 7 SECT2&/T50K OHM-LIN E/2W 28480 2100-0893 ?
1 2M00-0910 . RAZVAR COMP 2 SECT 35K CHM 20T LIN 1/44 C 28480 2200-Cald &
2100~0956 - RIVAR. COMP. 500 UHM 208 LIN L/20W . 20480| 2100-0956 g 1
21000957 Rzvai COMP 5000 OMM 208 LIN 17200 28480] 210Q0-0957 ?
2100-0958 HiVAR CUMP 10K DWW 20T LIN L/20W 28480| 2100-0956 1
2 100-1173 . RIVAR Wk -IK OHM A03 LIN 1/2W 28480 2100-2773 ?
2110-00¢1 FUSET1.0 A 250V . . T5015 31znol, 1
2110~0016 FUSE 1 CARTRIDGE U.6A 125V MAX 5LOW BLOW 15918l 313,672 1
2110-D044 . FUSE:G.30A 250V SLOW=ULOW 28480 2110=0044 1
21400018 LANPIGLOW LZM0W 24455 NE 2E1 ]
5370=0013 SCREW:SST FLAT HOD PHL DR '6~32 % 3/8° 28480| ~2370-0013 )
2370-C020 SCREWzSST FH PHIL DR 6=32 4 3416 ' Q0acG| GBD !
2370-0021 SCAEWISST FH PHIL DR &=32 X /16 . 00000 DBD : R
2515-0017 . SCAEWZPAN WO PHIL DR #=32 ¥ 1/4 ) ouoec| AN B
2530~-C011 SCREW=3ST FLAT WD B~3Z X 3/B U orares| ospe 1
2550~C013 SCREWSSST &M b-32 X 5/1b 28480 2550-0013 1
3100=0012 - | SWITCHZRUTARY 28480 3400~0812 Fl
3lnc-a81s - SWETCH RO ARY : 284800 31000815 3
3100=15600 SWETCHZROTARY | . ' 2846800 3100-1400 1
2101-aD33 SWITCHISLIOE DPUT 0.5A 125V AL/DC ) T9727 GI2e=Auti H
3101-0052 SWETCHIPUSHOUTTUN SPET 82385 941 LESS Hui} 1
3130-0041 ] . SHIELDiSWITCH . ! 28480 3130-0041 ]
A320-0007 EXTRUS 10N RUBRER : : ' 28480( 4320~0007 1
5000-0052 | PLATEZFLUTED ALUMINUM 28480 %000-00%L ]
5000~0408 COILZARACKET - - 28480| 5000~0408 1
s0po-ote? "}, CCVERISIDE 7 A 16 SM .. ' 28480 -5000-0742 1
5040-0216 . CCUPLER: SWITCH SHAFT : 28480 $DwW-0208 -, i
S040=0234 LAMPHOLDER B 2860840 S040-0234 1
5040-0235 RASE L AMPHOLDER ., 204840 5040-023% 1 ]
5040=0400 . SUPPORTCAPACITUR 2BABD| 5040-0400 ' Fl
%040-0401 SUPPORT=LAPACAFIR . L 28480 50400403 2
5040-0%18 LHSULATUR 2P0OT ! 20480 H5040-D418 1

'# See Introductiow ta this section for ordering information
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" Sectlon VI - o ‘ . ’ _ Models 8514 /B
_Tahble 6-2 L o : i

'Table 6-2, Replaceable Pacts (Cant.)

& Past No. Description #. Mir. Mir. 'Part No. TQ

.5040=-0421 INSULATORIFDR R3p FOCUS 2B480| 5040-042) 1
5040-0456 RETAINERZCAT SHIELD . 294840 S040~Dhés . 1
5060-0216 . _BRACKET:JOINING KIT 28480 5080-02146 ]
5065=0409 COXL TALEGNMENT . 28480| 5060-0409 1
5050-C13% - FRANE AS5Y:17 X b FM 28480 ° 5060-0734
5060-CT40 TOP CONER ASSFish FH 2a480) 5040-0740 1
 B0el-LT752 BOTTON COVER ASSY.ilbl FM ' 28480| 5060-0152 1
5060-0743 : HANDLE ASSY=510k . .|, 20480| 5060-0763 1
5160-C765 . HETAIMEK—HANDLE ASSY. 28480 5060-0745 , ]
S060=£T67 FCOT ASSYIFM: o 26480| 50600781 - 1
. 50bO=07T8 . KETaTh HALK MOUNT 28480| 5060-0778 ]
5U83-30140 . ELECTAGN TUREZPHOSPHOR CRT P=2 - | 28480 :5083~9010 - ]
5083-9011 ELECTRON TUBEZPADSPHOR CRT P-7 : 28480| 5083=20L1 1
- 5083=9012 ELECTRON TUBESPHUSPHOR CRT P=31 - 28480| 5083-5012 1
- 8120~0078 CABLE 455Y:POWER CORD 2a4e0| . B120-COT4 ]
00-0274 TRANSFORMER : POWER 28480 9100-0274 ' §
9100-1610 COIL IMOLOED CHOKE 0.15 UH 20% 28480 9100-161Q " ]
L | 9100-161% CCLL/CHOKE FAD 1.20 UH 102 28480 4100-1615 : 1
9110-0042 CHOME:FELTER D.0THY 1.0 AHP 1.5 DHM 2B84B0| 9110-0042 ]
9120=10%90 TRANSFORKER® LF ) ) zuAau 9120-06%0 1
812a~0092 TRANSFORMER 2 IF : ' ) , ZBABIJ 91200092 ]
914L=0051 COILIFAD 400 UH : . | 2B4Be] sre0-pos1 ?
. 9140-0082 COILEFAD WF IS UH : 28480 9140-0062 ?
S1e0~CO58 - CCILEFAD AF 1 UW , 28480 9140=C0%H ]
8540-0118 . COIL:FAD 500 UM 5% 28480 $140-0118 ]
9140-0137 CLIL:FAD HF 1 HW 52 ! 2B480[ 9149-0137 : K4
9140-Clab - CCILSFXAD RAF iR.0 U 99800 1025~44 1
FL40=-0149 CGILZFXD HF l.8s U - 28480 I140-0Lky L}
9140~0150 A CLILFXD RE 2475 UK 264B0[ 914u=0150 1
9140-0152 CEILEFXD AF 41.06 Uh. 284800 9l40-a132 1
L40=AL8E CCCELIFAD RF L Ub ROZ : 99800] 1024%~-20 1
9140~0159 . COILEFAD 0.4TUH 20% 99800 l02b=-SERLES 2
- 9140-0232 CEILEAF WAR 254 UH ) 28480} ; 9140-a232 1
L40=023% ‘CLILZRF VAH .95-1.8 UH : 28480 ; 9140-0235 3
09140-&1406 CABLE 3CRT 28480] ' 00140-b16u0 )
0065 1=0006 BRACKET:POWER SUPPLY ’ 208480 Q0851-0006 ]
poasi-adey | | SHIELD3HIGH VOLTAGE 28480 00851-0C07 ]
00851-0008 COVER:SOCKET 284800 ‘0DBSI-OCOH 1
. 00851~0009 BRACKETiPL BUARD 28480 0GA51~0809 1
noasy-gols o COVERZRF HDUSING © | Zaaad|  oossi-odla 1
. / . .
a0B51-0014 COVER=SWITCH d . 28480 00851-0C1% )
oLg51-001% PLATELCUVER : : . 28480| 00851-0015 2
gn351-0018 FAONT PANEL . : - 2B480] Q0B51-001H a
Q08510019 LEAR PANEL | 28460] 00851-0019 1
raas1-0020 cqun.mPur B9 FILTER .| 28480| 00851-04840 ]
0085 1=-2002 | comowcromsouTeR-skoRT o480 £OB5A~2C02 1
gaas1-z004 ,CONDUC TUR TOUTER-LONG 25480 00851=-2003 ]
0a851-2007 BOARDSOLANK PL . : ) 2B4BC| COB3L-2007 ’ 1
00851-2010 BOARDZILANYK, - PC - 28480 00851-2810 Y 1
cogsi-2011 ROARD= ILANK PC . o | 28480 COBIM=-20dL ]
0851-2017 HOUS (KNGS ENPUT BP FILTER ' 284.680| COBHR-2CRT 1
0085 1-2422 CAVITYIFILTER 20400 D0851-2022 2|
00851-2026 FILTERICRT LITE BLUE . . 25480 0085L-2624 1
008512027 KACA:IF GALN 0-1008 ’ ZBAAn  DOBSE-2G2T7 . }
' '

# Ses iniroducilzn 10 this sectlon for ordering Information
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Models Bi1A/B Sectlon VI
: ' ' Table §-2
Table B-2, Replaceabls Parts (Cout. )

-¢@ Part No, - Description # Mir, Mir. Part No. ™
00R53=2028 . KNOB:IF GalN O-10D5 28480 00851-2028 1
BOB51-2029 BOARD:ELANK PL ! 28480| 00851-20249 ]
00B51-204% BOARDzBLANK PC 28480 00851=2045 1
0085 1=2046 BOARD:ELANK PC 28480 00851-204b6 1
00851-2047 BOARDZALANK PC 28480 00G5L-2047 1
00B51-2056 BOARD:BLANK PC 28480| OBH51-20%56 1
00B81-2057 BOSRDEBLANK PC 28464) 0085\~2657 1
808512058 BLCARDIBLANK PL 28480| 0085)-2058 )
oRRsI-205% BOSROZBLANK PL 28480( 00851-2059 1
' €0851-6003 RF CIRCUAT ASSY 28440| 00851~8003 ]
T(0a51-60C0 SWITLH ASSYIWERT. DISPLAY 28460(. 00851-6Cdb ]
00851-6007 SWITCH. ASSYLLF BANDWIDTH 26580 D0B5L-B6007 1
00851-4008 GRY SHIELD ASSY . 28480 0GBSL-6008 i
40851-6015 CABLE ASSY:SWEEP OUTPUT 2848C| 0a851-6G45 [
06a51-60k6 CABLE ASS£:SYNL MRPUT R 264080| 00451-4C1a '
.00a51~-6028 BOARD ASSY:i.F. AWPL. -~ 28480 00851-56820 1
085)=6023 BCARD #55¥zRANDPASS FILTER ' 2848C| 00A5!-4023 1
Ca831-602% ROARD A55Y¥IRANDPASS FILIER 28480 00851-4024 i
00R51-6025 " BOARD ASSY:zENPUT SWITCHING CIRCURT 28480 00851-6025 1
. 00851=6026 B0AAN. aSSYSUUTPUT SWITCHING CIACUIT 20480 00851-6326 1
D0B51-6028 FILTER ASSYZ10QKC BANDRAYS 20480 00851-5028 S
QUBS5 1=56029. CABLE ASSY 28480| 00B51-4CI9 A
008516030 CABLE A3SSY 28489 Q085)-6Q30 T
00851-&03k- CAa3LE assy 2asdo( Q0B51-6031 i
d0B41-6032 CABLE ASSY 20480 00B51=-6C32 1
D0A51~56033 C2BLE ASSY:IF VERNEER | 28480 Q0B51-5C33 ?
Q085 1+6034 CABLE ASSY:S" LDAX i 2844C QOB51-b034 ]
q0a51-5038 CABLE ASSY2CAT HIRIZ 26480 00831=6034 i
Q0RS5 \=5037 CABLE. ASSYZGRT VERT 28480 Q0B51-bG37 1
0UBS1-5030 BOAAD ASSY:SWEEP HORIZ. AMPL. 26480 00851-&8d38 1
0085L-5039 ShITCH ASSYSSWEEP TIME. 28480 Q0B51-6034% i
0085 b-6040 SwlTCh ASSYZSYNL. 28480| DOB5L~a044 ]
0085 16045 HV POMER SUPPLY 0S5Y 28480 0UBSL~6845 ]
0085 k~b044 - | ADAAD ASSYVEWT. AMP. 2as88 00851-aG40 1
00851-6041 BLARD ASSYEINPUT BP FILTER ASSY 2480 00851-4C4T i
a0251-404% SWIICH ASSYSIF MIN 2H480) 0085 k=b04% )
00851-6050 CABLE ASSY:204nl GUTPUT FROM 87 FILTER 28480 N0B51-&030 1
0085 1=0051 CABLE A55YZaTTENUATOH l'IUI’PLI'l 28480 00851-605) 1
cnast-&a032 CABLE ASSYEIF INPUT 28480) 00851-8052 )
00841-4053 BANDPASS FILTER ASSY , 28446| 00851-b0%3 H
Goasi-a04s BOARL ASSY:AMPLLF IEK 284H0] C08%1-b605% ]
C0R51-5055 BUARD ASSY:CURKENT CONTHOLLED 28480 COBSI-BUSS 1
00851-8003 FILTERZLUM PASS 28480 0N851=0003 5
OOE5)-AO04 . COIL:HF - 28480 DUBYL-HCQH D1
Gaa51=-u005 LCRLERF 284840) 0QAS1~-HCO% 1
2085 1-A006 LLILTRF " 26480 OU8%1-BLO6 ]
¢0as=-8008 LLILzIRF 26480 00845 k=404 2
COESL-BE09 CCILZRF ' 2880 00851-8L09 1
G08S1-AO1D CLELSRF 2u480( 008%L-BL10 1
Qans2=2ais BOAADTELANG PC ) : 28440 OpB52-2014 1
£0as2-60t6 BOAAD ASSYILWPS . 28480 008524016 1
08551-2083 AOARDZELANK PC 28480) 08551-2CH3 2
1208-20 - BEZELZCHT 2500 < 1204-20 1
17204-83A LIGHT:FELTER AMSER 28480 120A=834 - 1
120A-B36 LIGRTFILTER GXEEM ‘20480 1204~836 ' !

# See Introdoction to this section lor ovdering informaiion
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Section V1
Table 6-3
Tha following code pumbera bre fraon: tha Fedaral Supply Code fox M
(Mume [ Cnge) opl H3-2 [Cude bu-Nama) ond thety Intest supplemanis. Tha dnts nl rwlulnn and e dute of the
pupplaments used appaur of Hie bottom of ailr.h pilgs. .-\lphnhnt!.cnl cades have been achitmarlly asolgnad to
wuppliard nut sppaazing In the H3 Daxdbooka. .
'
Code - Codu ' Cada
No.  Manulochuirar Addrmny Ma..  Manufacturer Address ‘Mo, Manulochurer . Addrss
0000 L, &'A. Comnon Any suppller ol UL 5, 03345 Camtowests Gop. Chixsay, N 03145 Tach, Ind. Inc. Afabe Elecl Aurbpak, Salit
00116 McCoy Efeclionics Hapnt Katly Sptings, P, 5277 Wesilnghouse Elnchlc Coup, 050 Elechio Akcenblins, Inc Chitags, I,
00213 Snge Elucunnics Cotp Racham _\f SemueGondutiat Uepl, Youngwond, Pa. 03351 C & Wl Componenis Int, Howlud, Mags.
0OZBF  Ganga Inc, [aniplsap, $o 04387 Uluene, Ink. San Mateo, Calll. 63s9 Malloly Imlm Co. ol .
QI8 lumidial Callon, cam‘ 05382 Unian Guklde r,mu o Elmel, DIy, Canadn, Tutatly, untalln, ansda
Q0348 Wicintron €0, IAk. Va)ley Slrezm, M, V. Wow Yok, \‘< 03522 Hutney © u Honwnth, Conn,
002731 Garlotk lac, Chetty Wil Q5574 Wikling Ind. Ine. Cunaga Park; Calil, 10214 General Transislal Weslain Colp,
DOGYE  Asiovex Conp, Haw Bulinid, M 05523 tare Electioe® bamiles e, Sunnyvaly, 1A (K1} hunalls. [N
00279 Amp. Int, Hurhisbulg, Pa QhEl6 Cosma Plaslle 1a81 ThTal, I, haley, Cuill,
anyel Ancisil Radla Goarp. ' Qoonton,. N. 1 ic'e Efecinea) Spee. Ca.) Clovdiond, Qhlp e Carbatundum Co. Nlnwu Fll\l. WY
G0NY5 Notlnein Emginesiing Latoustoring, [nc. D5b26 Blier Calpor Co. Rocktoid, {1l 112836 CTS ol Avmp, Inc, fune, [nd.
Huilinglan, Wi, 05728 TaHen Opliced fa. 1323 Chitage Telophand ol Caiilenile, Ine
00852 Sangsmo Efecitlc Co:, Plckens Pay, - . : Raslyn Helmnis, I.mll Jatand, K.Y, , S, Passoenn, Calfl,
Plehans, 05779 Mallo-Yel Coip. Westbuty, .Y, 11282 Day Stala Eletlionits Coip, Waulthar, Wags.
0086 Goe Englnosing Go, Clly of Industiy. 15743 Slewall Enghneoling Co. Saniw Croz, Calll, 11317 Toledyor foc. , Hitiownea v, Faln Alto, Cuily
ORbSI Cml E, Holmes Cmp, Lo Angalus, ' - 05H70 Wakeliold Englnnaring Inc, Waknlleld, theay, 130 dnfionnt Geal Uowney, Galit,
00975 Miclatah Inc. Llvingeiam,. . i 06GAN Hussith Ga., Div. of SIswail. Watner Caip, 11431 Mecrsion Gonroclor Goip, . lanalch, .
0lohz Genmrat Elecine Co., Capachor Prpl, [It|dgepml; Casn, 11534 Duncan Elechonics [nc, Gole Moan, G-Il.
Hudien Fally, N, ¥, 050¥) Baychen Lo, Redwodd City, Golify 11711 Geonetal Jualtument Celg., Semltondutlvl
0lo03 Aloen Produsts Co, - Miothtun, Haws, DB1F5 Dauesh mnd Lomb Oplical Ca.  Reshanter, ¥, Y. Uiw,, Foducls Qroup Hewnik, W1,
012) Allen iracley Co. Wilwaukee, Wis, N6#17 E.T, A, Paodicls Co. of Anetlee - Chitago, 11 “NTT Imgonsl Elecionle (e, Buenn Path, Galll,
01254 Liven Indunlies, Inc, Usvetly iils, fSuill, . BER40 Aralpm Elechionls Hardway Cn.. inc, 11870 Melab, Ini, Faln Alln, Sulld,
T1281 TRW Semiconduclars, Ine, Lawndsly, Calll, . Waw Hathelle, fl Y. 12000 Mntiona) Sen [Eunduefol Ornbuiy, nnn,
0,298 Touus Instumeiln, boc, , UEs3 Bpedb Elcincal {msltument Co., Inc, 12036 Frifudsiphin nsniis Go, Cawdan, W. 1.
' Tianajgtn) Aroducts Div, P2llay, Texm . Manacock, B, b, 12361 Orve Wig. o, Inc, Shady Quove, P,
01349 The AHIbace Mig. Ce. Alllanes, Dhlw Obéke Genotal Dovices G, Inc. Ingiandpeils, tnd. 1250 Elullr.m |m1 . Daln Sysiom DIy,
01503 Pacihc Relnys, | Van Hups, Gulll, 04151 “Companenls ine,, An Phowfiin, Arie, Mhugueigus, H, M,
03670 Gudobiod B bl Mow Yeik, H, Y, 0RBIZ Touinglon Mg, Co., . 12897 Clainsiol Ml|. G, Quwet, H.H,
01930 Anernch G Rocklord, 1l " . Van Huys, Calll, $2728 Elnumt Flilar Covgs, W, Yavan, Guon,
0196 Fuls Eng Shatn Elan, Callt, OFBMD Yarian Assec. Clinac Thy. San Guilos, Gallf, | 12053 Hippan Eleclic Go., Lid, Yuhpo, Jepan
4214 Faironcuhe Goip, nMnalI:l Snupertion, Y, 07048 Kpivin Elechile Go. Van Huys, Calll, 12981 Mptow Elcliunics Lo, Gluk, N ),
D116 Whealnck Signals, Inc. Lang [iench, H, b 07176 Digilan Ce, Pasedena, Calil. 13930 DIelln .:micandpctar Ine. llﬂluoll Renach, Calll,
(7186 ,Chlo fekboi and Plastich ek Sunnpvale, Gulik, 01137 Thunsluiad Libenemes Garp.  @imesnaks, hinm, 12356 Dichson EletNunits G, Scolladaln,. Alltonn
02660 Amghencl-Prag Elechenics Corp.  Buosivinw, 1. 07134 Westinghouse Eluchic Corp, ' L0 13103 Thmmollay Dollnn. Teass
421 findio Carp. ul Americs, Semicanducior Efbtione Tubp, Im Elmita, ¥.%. 13996 Teltlanken (GALH) wampyel, dennany
and Halsials Div, © fomurvlllm B 01145 Filmobim Coap, fiew Yk, b ¥, 13935 Widjand-Wright ke, ol Facihe [ndushiey, inc,
0fr Votaling Co. ol Ammits, Inc. 07221 Clnch-Braphth Co. City of (edughy, Canl. . Husox €11y, Rinany
Q1d Enybrock, Cann. 725 Selirpn Tramsiglor Com, Cailn Piece, H, ¥. 493 Sen-Tack Hewbury fark, Caifl,”
07717 Hophink Enginbotlng Su. kan Fetnwnde, Calll, 7761 Avad Gelp. Culver Cily, Gkl 14193 Galil. Meistur Com,. Santy Monlea, Ganl,
DpRis Bideon Tool N Pio Cn. Hewatk, 1, ), Q76 Fauckild camnra B sl Gup, 14248 Anerlcan Comepnends, Ing,  Contlohppyen, ',
D340R G.E. Semiconduttol Prod, Owph.  Syiwrues, H.¥. Sembtunductol- iy, Hoaklui-Viaw, Ga!il. 14433 17T Seadtenduclnd, A Div, ol Inl. Tuleghone
03705 Apsd Hachise B Tool G, Dayien, Ghlg 0532y Hinnesots Rubber Co, Hinngspuks, Minn, B Teleprapn Goip, Weal Palm Bamch, Flo.
03157 Eldena Cmg, Comnten, Call, 0i3k? Mhitchm Com., The Monleiey "uik, Gullt, 14903 Itawiell P achoin Coripany tovelnnd,, Cnlw,
03818 Paker Spal Co, ' Lon finge (b, Calll, 07339 Sylwarim €leth ol k., WL Minw Oparakions 14645 Coroell Dubller €lociie Cutn, Newmk, N.J.
938717 Tienajiren Elecliie Coip, _Wahnlisld, Hoxs, + Hanntain ¥iew, Calll, 46749 Cowning Ginzs Works Coming, k.Y,
3868 Ryrohile Keslster Co., e, Godor Knells, H.) Q7I00  Technical Wik PIogucts . Tranlord, b 1. 14752 Eleclig Cube the. Sa4 Qubrlel, Culll,
23954 Singey-Ce,, Djenl iy 01429 Nodine Elect, Co, Chicaga, 11, 14560 Whitizme BYg, Co, San Jonn, Gl
. Findeus Plast Suneteddle, H. ). 07910 Conbineatal Gevice Cotp. , Dawibaims, Galll 15201 Wehsler Elutlienies Fo, Now York, N, ¥,
05003 " Artaw, [1mil and {{ugeman Flncl, Bo, 07033 Rsytheoh Wig. On,, ) 16267 SEIpMES G, Horthiidge, Cellt
Harllord, Cuan, Sanitandutlot die. Mouninin Wiew, Cald, 15201 Adjuslsble Bushing Ce, H. Hollywnad, Cait,
Q4013 Tauius Com . Lamb Mll-. He o 073e0 Hﬂllull fagkard Goy, Ooonton Aadio 9lv, 155h8 Mitron Elpctionics
04062 Aren Elwenianic (nc, 4 th, Y. Rochn# - Goidun Ghly, Long 1atand, K.Y,
44722 H1-4] Division of Anrgvax Hyrlle Doach, 5,C [ LI Elll\mmllnz Go. Lok Anpel 13 155k Ampioba Inst, Caip, Lyubinnk, W, ¥,
04354 Pintlslar Poper Tube Eo. Weaatiog, 11, OB759 Mknn, Uslbel Lo, Mosaunn, Cakt, 15611 Cabletionics Qoutn Hess, Calif,
aedod Oymet Division of Wewlplt Fuckmd Co, oB3sh Luigss Baltly L4, 15222 Ywondlok Gontuty ol Spilng Gu.
: Palb Allo, Ealit, * JHagan fFelle, Dntagla, Caynde annta Clara, Gallt,
Qiehl Splvame Elettiic Producis, mmv-m OR424  Oeutstl- Fasiocel Colp, Lok Angpina, Culll. 1501 Fenwal ETett. lno, Franingtom, Maae.
+ Dowice Dy, Npunluin Yiaw, Cali. OBG64 Uoslol Co,, The Walmbery, Foar. 15810 " Ameicn pr. Wi, Wiew, Callt,
14613 Bakata Engi: (i " zulwsd Glly, Callt OA7LT Stoen Gunpany Sun Valley, Sald, 16037 Spivee Plue Mica Ca, Saruce Mg, W, G,
Q4713 Mplorets, fnc. . Samicenduclpn Prad, Miv, . U@ 17T Gannon Eleciric Ine,, Rhaenin Div, - 1500% QonisSpecha |ne. Fmningion, Wleh,
T Frconn, Anzone Magnin, At 2one 16352 Conguler Diade Gorp, Lodl, W1,
Oart2 Plltron Go.. (e Weaten Dlv, DBr22 Hational Aedip Lab, g . Powmus, W, 1655 Boolw Aiccintt Hul Cetp. Putadens, Ealil,
) Gulver City, Calil.. 0R797 QS Elerliemes Somicunduttol IGGPE |dunk "1ec, Wsjm-Co., lae,
04221 Autemalie Elschile Do, Herealahy, (1), Qpmrsllona, Div of €. 1,5, {re, O Jur Moter Dy, Blooklynr. N, ¥,
(4796 Swqunia Wite Co, Redwaod Clty, Calbl. Lowell, Motb. JETEE Pelea Radio Uiw, of G.M, Colp,  Kokomw, nd,
04011 Pieclsina CoH Sping Co, El Hoats,. Calil, asage Cenoral Efpetiic Coo Miniot, Lamp Depl, 7109 Thetapasdics Inc, Canaga Pain, Sk
U487 P.M. Hotot Company lul:nr:llr. 1, Clowveland, Ohin 17414 Tywnea Coapany Hounlein Yiew, Guidk
04§19 Gomponent MIR. Service Co. OR3lé Wk Rain Inginnsgolls, {nd. 17354 Componkals Inc, Biddatod, Ba,
W, mm.-nl-r, [TTHEN 05076 Nutcock Reluys Div. ., CUoale Hess, Calit 615 Hamlio Mela! Pinducin Com. Akich, Ohlo
CH006 Yuontlalt cmlnerlnlms. Inc, N 03134 Toess Canacitor Co, Heusien, Tenns 1745 Angstiohm Prac. Inc. fu, Halywacd, Calbh
Lan Call : i
Herdbauk Supniemenls
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L9500 Thoman A, ciscn Tnoumrins, Div. of .
MeGraw-€ lupn Co. Wezl dinrge, K.').
13583 Ghicod ldwin cult,
19600 LR Clecimnlen ¥
14701 Etreinn Wiy, Co. " Indopendence,
20183 General Alonler Corp. PRiladulphiy, P-
21326 -Exocalse, Inc, Long ‘siand iy, H.¥,
21335 Fainlr Hemdng o, The flew Billzin, Gonn,
21570 Fanutesl Hetallurgiesl Coip. N, Chicago, Ml
23042 Tassths Corp, . Indtanapolis, .
23783 Milley Nndio Elocltonles L0, Warhingtor, 0.C,
4855 Q.E, Lamp-Division .
Heln Puk, Clevelsng,
4555 Lemmeal Roolo S, Wes| Coneogd,
21681 Memcer 4k, Comp, Olv. - Huctingtor, Ind,
1196 Purito Iz, San Juan Qugisiisne, Culll,
15355 B fAvproducer Corp. fow Ruchelln, W Y.
26457 Grebel Fite Go. al Nmmics, Inc,
Tanlztagt, N, ),
665! Conpne/Haltisle- o, HoHicte, Gallk
28352 Maml'ton Walch Co.
£1251 Specladiiies MIg, Co., Inc, Staltoud, Gann,
28460 Howlefl-Pachmd Lo, - - Pan Illo. canl,
29516 Heymon WIR Co, Kenllwailty, B, J,
31} Instigmeal Specialiits Co,, e,
. . Liltle Faily, H.)
072 6.E. fecelving fube Qept, awosnraboie, Iw
15434 Lectrohm Inp, Chl:aln .
15135 Slanwycy 3nil-Prognets Lo
Howhesbuly, un\allu Cinpla
15267 Cunmingham, W.H. & Hol, Lld.

. Totoelu Onfain, Cunede
37%42 P R Wellwp & o e, tnalanapoliu,. tnd.
3544 MoehonltM icusides M. Co, Ahin, Ohlo
40820 Minalure Preclalon Pearings, Ine,  Hasno, A, B,
¥)30 Watei Co. Shicago, DIl
42999 C. A, Hurgron.Co. Englewnod, Cals.
MB35 Dbnile Mig. To. Skokle, 1N,
453t Pana Eng, & MIE. Cop, Duplesiown, Mo
A% Potamd Coip, Canbridgs, 4ass.
620 Proclalos Theimombler & net, G,

. Soutbnmgtun, Pa.
#0355 Mlcrbwave B Power Tubs Qiv Halthan, Hvan.
Si0B0 ifpwan Conlivilor Ge. Westminster, ud,
42953 Spohpis Eompony Walthew, Hawx.
5230 Snal'nir Hig. Bo, Salma, N, C.
S5b25 Simp.on Elnchilc Ch, Chicapn, 1)),
v93) Sornlpne Corp, ! Elasloig, W, ¥,
45133 Raylkeon Co. Commarcial Avpuiajun § .

Syslens Dlv, . §u. toiwath, Eoun,
30137 Spaulding Fibie Co., 1|:. Tullwanul. Ay,
£028% Spugue Elachie Co, -+ Hotlh Aams, Moy, .
53448 Tolsx Carp, Telvs, Okly, .
5970 Thamas & Bellw Cu. Elznbith, H, 1,
K741 TilptattEloghical inst, Go, Blulton, Qhio
Uniort Switeh wmd Signal, O1v. of

Mewulochurer  ddrax
HcQiny- Edivon Co. Honshaster, H.H.
Aowat Osign PacHic Inc. PPale Alte, Callf,
Clnvile Gorp, , Semicanduclor Dlv,

Pula Allg, Calif.

Siganlics Corp. Sunnywhte, Calll,
Ty-Cat Pfg. Eo,, isk, Helliaton, Nask,
TRW Elvel, Conp. 01e. | Dos Plalnen, JII,
Quiliz Jastiymanl, Ine, Wb, Aleeo, LY
Wishoy Inslruments Ine, Walvem, Ps,
€, b DuPenl and Loy, nE. illminllun. Qel.
Dutnl Wig. LCo. Hllwoyhaa, ¥,

The Bendix Coipe, Hawgulion 8 Gooliot Qiv.
l'nlwhm. L8

Westinghcuzn Al 8 Go, Pitsburgh, Pe.

o0bls-47
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Section VI

Table 6-3
Table 8-3, Code List of Manufacturers {Sheet 2 of 3)
"
Coda Gda | :
Mo Monufocturer ) Addresa. Ma,  Manufacturer . Addieie
§2019 Univerva) Elecbuc Co, awdese, Mich, 1383%  JFU FEhecteonics Carp, limaklyn, K.Y,
BIF4] Waid-Leanaid Elecli Co. ul. Yuinon, W, ¥, 13505 Jennings Radiu mig. e, o Joss, Gatll,
[ 0L ] Elechiin G, g, hew Ye LY, 73857 Gioow-Fin Cprp, Mitgalintd, N,
53052 Wel Inst, Ine, vﬁnlnn Nuwaih  Hwwarh, B, ), 74216 Signalite Inc, Hopluos, N
BEZSE Wiltek MIg, ‘T, Chicage, 1. THEE 1 W, Wiane, and Sons Winchewler, Wn:
‘8EING Minnespts wml 1 wz. Co. Rewnrs Nincom dlv. T4BG]  lodubtilal Condensen Gong. Chicize, ill‘
. 5. Paul, Hiap, 7486R -A.T. Purducls Blwlsion oI AmphanolBarg
70776 Altun MR, Ga Harttord, Conn, ' Eiscltamics Coip.. Oanbuty, Oonn,
m Adlled Contral Hew Yoo, w ¥, T E.F. Johnkon Gp, Whseen, Ninn,
10310 Allpelnl Scinw Product Co, , Ing, 15042 Intamalinal Resiplance Cp, Philadsinkis, Pu,
Gedan iy, K.Y, 14262 Heystend Soobos Co.; Int, S Barys, Po,
10417 Awplpa, Duv, of Chiysin Conp. Oaral, Mith, 15378 CTS Hmighle Jie, Serdwich, 1.
T04B3 Atlenlic Indja lubber Warks, Ine.  Chicw, 11k 15182 Huthe Edcclic Goorndinn Me. ¥eimn, WY,
0563 Anipetlte Cu., ing. Untn Ci . 15018 Lenz Elecing Wig. Go. Chizego, 1l
108/ ADC Praducls Ing, - anlnpnlu. Msnm 1Eals Littishuse, Inc.
1080y Dalden Wiy, Lo, Chicago, . TE0DS Lond Wiz, Co .o n, 0.
10938 Died-Elsclionlc Coap. Y Cleveland, Dnio 15210 C.¥W. Meaiwadel Son Fimclnen, Callfy
TI007 Bunbock Rodie Cn, New Yok, W,¥, 16433 Ghneral maitunen) Cotp., WicAmold Blvisin
71004 ey £lecing Cay, Inc. . Erie, Pu. Wewmh, o, ),
110 Bralan Gent Vlnm W, ol Mpiray Co, T5441  Jomes Witlen MIg. Ga., Inc. Halden, Naxs,
. ol Texap Quinty, Mass. '75403 LW, Miller G, - Log Angelen, Calil.
11214 Bud Radia, [PE, ° WHimghby, nhln 1633¢ Cinch-Honsdnoey, Qiv, pl Unjted Cart
21170 Chabhdge Thoombénies Gmp,  Gambildge, ‘Fasienm Loty ' Son Leaidn, 'Cukil,
NBE Canloc Fasiensr Comp, Barmu, K. 1. 7hedy Huelley Elschie Cp, Clovalan
213)1 Cardwell Condamie Garp, 76701 Wallapal Ustan [T
Lindontiutsl L. L, WY, 70834 Qai Hanuisclmlng Co. Cryelat
210 Huasmann Wig. Div 0 WeGraw-Edlgon G, ¥70ki, The Bendis Saip., Elcchodynanes Div,
SI. Luls, Ha, K. Hollyword, Cuil,
TINI6 Chivepn Cundonsm, Coip, Chicago, M1 TS - Pucllic Moluls Co. ' San Fianciseo, Calll,
747 Gaul, Spilng' Co, " lne. "Pico-Rlunra, CAlll, 1220 Phaorban Jastuemen] s E\nlwnit tu.
. 71450 0TS Canp, Elkbail, tnd. . . Sonth Pagadenn, Calll,
71468 |77 Qunnen Elezitie e, Leow Angalas, Eali, 19252 Phvdoighin Siunt sad e Corp,
Yiui Ghemn, iy, Amm Colp, "+ Uudionk, Catll. : v PRiatwkihin, o,
TI4B2 C.7, Clan & Q) Chicatp. I, P2 Aidebn MBeGinY & Foundy Go. ["attel
Ti550 Conltarab Dw uF Globe Usdan Inc. & (umllota iy, i Prinestan, Ind,
Walwwikas, Wis, 17680 TEW Eteclionic Components My, Cumden, N, J,
11El6 Comeaticlal F'lnms fn. Chirage, 14, 13630 Gemeral Ingtumont Coip, . Apasiler Qlv,
1A Comsi Whe 8o, The New Yoik, N.¥, ) VL Mk, WY,
nmr Cels €ebl Co., e, . - l'lualﬂem:l I I< 12164 Resistonce Pinducls Lo, Henrsbutg, Po.
78k Chicagh Miielure: Laip otk Gimcags, i), 17960 Rubboiciel] Carg, ol Galil, Teunnce, Gank,
7Hi88 Clnch Wig. Pu,, Howsid B, fonne iy, JA1BY Shakepien! Qivlsion of (Minaly Tood Horks
Chicago, ], Elgin, I,
71304 [low Cuming Carp, #lliznd,. Bich, W2 Bana . 0. Mamtiee, M.
1236 Elbshiv Mative wig. Co. 1ot Whtlamalle, Genn,: 18783 Signal {ndicalm ﬂnm‘ Hew Yok, b Y.
J7619 Biwlighl Coip, okly, 1, Y. 18700 SulbetasDunn Inc.: . Pitaan, W J.
12456 wdiaca Gedolal Cutp., Elutlcnln e, 18434 Sorcnlity Loather fond, G, Newaik
. Hoashy, Wl ) 7882 Thampsen-Hieme: & Lo, ChiEn,
13695 doneral instiumonl Coip., Gap, Oke. Nowany, &, ), T840 Tilley Nig. Ga. Lan rranmm,
THnb Urshe Mig. Co, Walwand Imuhh, m, TIEE Sackiolo Carhon Co, 1, Meips, Pn.
12054 Hugh |). Eby Ine, Philadoighly, Pa. 78481 Swndad Thetisor Coip. Walthew, Mosa,
12018 Qudoctan Do, Chicaga, lII.; 70551 Tinnmoman fipcucls, {np mmlnnd. dhiy
7i96? Elmshe Stophed.Coip, ilsn, A, i W6 Tiasluieer Englnenis © Son Gabrlal, Galil,
J2964 Aubwrt M. Hadley Co, Los Angotes, Galfl, 19347 Melmte Co, Itmwtnnelle, Mpsa.
77982 E1le Tochnetogical Piaducls, Ing, Ene, Px, 79136 Waldes Kotinual dn. Long lakaad ily; W, Y,
13461 Hansen Mg -Co., Inc. Mineelsn, nd, 79042 Veedm ﬂuol, ln: . - Hardud, Coun.
2005 M, W, Nlemmet Gy, Caienge, AL, - 19351 Wenta i, Chiengn, NI, *
11136 Sedpul Dd, ol Qothman Inat., Ing. L Gn-ll‘l\lnla‘-"llt Electinics Corg.
fuumun cam i 4 Philedaigns, Pa,
13291 Mughes Mrodutts Division af ifugen 19061 Zimalck tity,. Cenp, How Mochulo, ¥, ¥,
Atrenal i Ch, Teampodt Uanch, Gl 8001 Hepes Uivision ol Soumong Dln:n L8
THAY Ampeiex Eloct Ca. Hickullle, L), 4.4, U Huitsiman, K, ),
234k Aindtey Semiconcuster Colp.  Haw tlwven, “Gonn. AGI20 Schaltewr Allpy F'lnﬂu:llcn Eleabinth, i,
73355 - Qatling FIsclie, 155, Wanfoud, Gomd, . BOIHL EIBcwsmo industilos Asscciation, Any biid,
1156 Ciicte F Wig. Co. ) Tionfon, N, ), y Tubo mesljng EIA SIandnrdmWostlngion, DC.
23681 Guorge K, -Qanetl Co,, Dll MiL ' 8026 Unliwom Swlich, -DIv.' Mbrgy Elpcitonica Coip,
Ingudties lnc, l'hlludclmull Pl, . + Wallhrgtard, Conn.
N7 Fulaal Soew Fioducle \m:. 80221 Unlied Tiansloimet erp, - Hew Yaik, N, ¥,
73741 Fisckar Specinl Hg. § I:In:mni . |; ‘HOME Qalare Eleclic Qoip, - . C Ghiesgo, It
73791 Qeneral Indusbiea Co., In Elpiy; Ghia -~ " B0akd “Hoiny Ine. ‘Miwwralde, Calil,
73645 Qushen SIu-plng L Tonl o, Goakan, Ind, © BOA)L ARio Oiv. pl Ruwlsliw Gomllnln G,

Columbur, Do

' *.

v LI .
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Models 851A/B

Table §-3. Code List of Manufacturers (Shéat 3 of 3}

Section V1

Tahle ¢-3

Codr .
Ko, Monufocturss Addreng
A4S AT I Products Ine, " Datiunte, Dhio -
80508 Avaty Lubel-Ca. Worrasla, Calll, .
80583 Ranmhilund Co. . (ne, LTIy

S0RAG
- L]

Slsvens, .\rnnlﬂ. Cay Ine.
Dimto Oiay L

Boalon, Uam,
Dayton, ONle

1010 Intnnatipnal Iunllrlenll Ing. Otange, Lonn,.
8101 Uraphill e, LaGrnge, il
81046 Tilnd Transtuiner Cotp. Venltn, n.nr

#1312 Winchualer Eln, Div, Llllnll Ing, Ing,

Dakvilln, I:nlm.

NLUI Mllitary Specilicallon

NHE] Inlminational Rectiller Goip. = El Snuunn. l:ollr.
81541 Awpan Elechonlcs, Inc, Canbridge, Mllfllpl
[1E11] y Gonlioly, Oiv, fany Iuml Loig,

. Walerlown, Haax,
BP042 Sute Preciaion Elnclile Cl- Hhaite, 1.
B204T . 3nbril Fwredny Int. - Goppol Kewll)

Elvcinc Div. Hoboker, H, 1.
#1316 Elecitic dugulajar Gup, . Horwalk, Con:
2142 Intteis Eleclronice Dlwision of Samst
on u Oolw, Pa,
A0 Fairghitg t:ullll A mr. Corp. Spaze & Batanie '
Sytlen Dlv. pS Patnun; H. |-
HIM-M ch, Gann,
Lis3t) ne,
. E\ecllunlt uba Oivislan [Eegpiiun, P,
87176 Antun Cog, East Hewank, Hwitinon, W, ),
. B2IR9 Swichetsh, Inc, ChIE Hle
BIAT Mataln B Cantroln Incs Segacer-Piooutts
: AiIsbuto): Hlu
22768 Phitipn Adusnce Canliol G, 3 Inleet, Il
ks R th Fjaduete o, Hadleon, Wi,
- BENP? Rowem mig. Be., nc. ' Woogslath, M, Y,
B7EAY Yectoi Elecltonle Qu; Catlit
83014 Hunwedl Coip, , Gulil,
BID5A Caer Faslsam G, nanmmp Hln.
41086 Wow Hamprhhe Ball Brating, {ne.
Pumiboriouph, W H.
[F{ti] lhnml Imaltumuns Gotp., Capacitar Cly, |
Qalnglon, 5.€.
81108 1T 1 W06 o Canila Oy, Las Angsles, N
N3186 Yictory Eng, "Coig, Spilnleld, N, j
ADY3 Uendn Caip,, Rod Dank DIy, Asd Oank, N J.
82315 hubbell Com, Haund
43524 Habon nc,
81030 Snith, Heman Hey Ing.
8332 Totn
81385 Benllll Scm Co.
83501 Gavdil Wive and Cablh Co,
. O, ol Amaracd Carps T nnhllu A .
5 Dunaughe Cnln Elltllln\oTuthiv._
* Plslallele, )0
EITAD Gintar r.amno Com. I:onl rtdl Prad. div. :
: Neow 'lnlh. W.Y.
B liunllogtan,. ind.
Bl . Festus, Mo,
8242 Mlnnaullnal Inb. & Rodlg o, Logl; N, ),
NMTY Atta Elactionics Joc, Nech, H.¥.
. MNI3E A, L Gigsann Ga,, lnt. ]|
)] TRY Gapacilor fliv. ap Hub.
BIT0 Swked Taizion, Ino. Ricunipglan, |ng,
85451 Dugnlen Mnlﬂm[ Cnlnnn]l Honlon, M, 1.
4471 A8, Boyl a: haeg,. Crlit,
[LLTE Il. Hranuulel 43 H11 13to, Guhil
85640 Hoilod Holds, Ine, Itamdmn,. Conn,
B9l Smamieny Rub rcn. 1 Ghizage, 1,
BEI78 Fatnit-Bea

LIII Angeley,. Calll,
t.

LIL
IEWJ

&lilton Pmllmn Procuct Ca. .
ClHlon Hulghts, Pa,
Pracisizn Auioel Produtts Catp.

il 1963 L
S . ,

1he.
- h1aEg Ilnnﬁwllkllm M\clll Ewllch e,

Codu Cade
Mo, l\mulr:lunr Addwas Na.

BékRe , Andic’ Cosp. ol America, Elnlmnie 5554

Conp. & Oevices Ol “Hu L

BE3EN Seakboon Mig. Co. Bl 8500

Bi014 Wurco (ndusiles .. .Illlhlll callt, 380y

a4 Phifer cﬂlﬂllllﬂlllll.lnldlll Divislon) 9608)

Lanadule, Pa BEIID&

A3 Westen Fibrauny Glaaa Pioducts 13 96256

San Fianciato, Cif, 6244

82664 Ven Woteis & flogein ne,  San Fuanclaco, Calll, SR1GE

87930 Towel Mig. Can.
28140 Cutln-Hammni, Inc
88280 Qould- Wational Bnllmel. Ine.

Provldnee, K1,
Lincoln, M1
& Paml, Man,

g
9631

40698 Gamwiak Wiliv, Inc, dulfale, #.%, 9650)
639231 Qraybor Electiic Co. Dakland, Calll, 16133
1923 0, Qukiibohng Coip, ScaunsCindy, MY, -
RBES Unilnd Fiansiuimen Gn, . 6L

Hachintty Cotp, a6
Cey Gonmymm Ind, & 47539
P sy
Hon Franelac mn

m (v, Sulem, Maas, .
S# Frantisen, Calil, 38141
El Monlw, 158159
Chlenge 40

Atlisbui,

Ctlumbun,. Wt S8218
Wilaw Jrove, Py EEEET]
nield, Hums, L LkH
Aedwaad Clly, GutH. ELE)
31466 Halea MI| Q. Chicaga, (I )

* Fowgitty 1l -

9136] Hahw:Ona. Spdng Go.ie Qekbind, Calll,

STIA0 T Cannselar dup, 1 Pusbpdy, Muss, 28821
97167 " Elgeel Dpticat Go, Inc. Hacheatot, »‘Y. ELELY
mnr Tensali te insulaled Wiie Co.), Inc,
+ Tanglawe, W, ¥, il
37102 {WG Yognelicx Enln ‘ﬂllnlrj Lnnn Jetand, LY. )
52966 Huilon Lamp Lo ¢ Keataty, W, #me
9332 Sylvenin Eleckic Pind. g, - LT
Semibondutter Zlv. Wabuin, Wt e
51360 ‘Rabaina & Mysrs fnc, .- Fallsedes Pk, W iz
©AINID Swgo Suntil, Wis‘al Bazex Wira Coup, ;:;n
. o
viead Walbis Uy, 2o, L catgm B
9392 0. V. Gonlioly o Lhil i)
HM13) Eeneiol Gaviy-Loip.. ' B A | TH
SH147 Phaloa Mogge o L
Mi Rl Illunc L‘on L ., Ing, » 9BssT
. ; B

¢ Owylon, Qhla "
B i

Ll 1
'ml! !mnhlic Emlmnl:l Ploguc]n, In:.

Lovelund, Cal
Ba156 Wognes Elec), Cmp., Tung-Sul Dy, Hewgtk, f. J
&hl Cotp. Elnctianics [ty
kL

Muaulac birer

(San Funanda Elect, Wiy, ©

~Themaon [nd. (nc,

Ve
'nmln Hills Elaciiartes, Ing,
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Mingld Enguesring Co.
Onge Eluciilc Ca., Inc,
Sioen Mig. Co,

Weckessar Co,

HiEtewsva Assoe, , Wanling,
hiQ Div. of A Gorp.
Thelduista' el sam lac.
Sol4r Manulacluring Cu. LIII .Ing-lu, l:alll
Wicravullch, Div, ol Winn, ~Honapwsll

Flllpnll. Jll.

Nuteogo, Il
Frochlin, Ind.
waynn, I,
Chicags, Wl
Tunnyyale, cllll..
01

Il R3ciew Lo, .
Hictawave Asuoelules, Ioe,
Excol Transfoinen Co.

Qurll |:n 4‘
“tal lund Callf,

b, iV
San nrnuﬂn. Calll,

8,y
Iluhnllun,
Englawand, W, 1,
\‘nnhlll, L3

{ndus ing Fo,

Aulondlic & nWlg.

Anon Awsislu Gorp,

Litlon System (ne,, Aolwn
Commun,

R-Troncis, |
bb

=2

2, -
3, Cullh
- Namwonsch, B, %,
. Buibank, Calll
Cllnllnn uhlu

Ri<indul, e
Saaluctro Cor
2ero NIg. Go.
Els e,
G

ol Uilly Ine,,’ L

3 D

' n\nnnpolll, Blna,,
rmﬁ B, of Henlot-Pachorg Co,
[ mln, Cali,
Glhan Cove . ¥,
{slpinatinned Eleelrenic Rusentch Coup,

o Buthaak, Gallr,
Wew Yok, WY,
Puta Ally) Callf,

Culumbia Teehnlta! Caip,
Wapan ' asoc|plne
Miea Goip, inchoater, Hurg,
Muishab Ind., Capociins Blv, . Wsniowl, 'l
Canbiol Swileh Myinlon, Torliols Ce.

of Amprics ) Sagundo,
Dalovan Eeciionicn Gorn, Emsl Rulv
WHeorCoimomiian Inuimuul
PianganiCorp, |- -whigpany, . )
Aenbiandy, lac, Bnllvn.
Halimen Elecipalcs tun.

unl:annuctnl Blw, £l Muntu. Calil.
Teclianlogy IMIh.lun' Cotp. of Calll..

. Jhuh’uly fllh

v :

Fall, -

94222 Stulh Chusiel Coip. © BANDODEH, . §

Y420 Wlim Blelh Pioducls, Inc. Bollwoad, N, - o A

94315 Autombllc Wofal Piuducts Lo, - Dieokign, A, Y, . ' / g

!isl! woeealne Aimgsed llllmnnra cnm OCOF  Mafto.Taol wnd Qiw Lot Adgoles; Calil,

00002 Millow Leainet Piadutls Cor:  Wowark, W1,

4635, Mraneciol Elvcine G, . : : '

5021, Goorge A. Philbi) oAa ETh - g Lo Enplang
: .  Boatan iu.-. 00023 PPreciaian inatunen) campunnm to, .

15218 Allles Padeels Roig,, > ooy, F - Van huys, Catit,

Wandac UES Hewleti-Packad Go., Coloindo Yorings

9523 Conllnlntal Connsci Corp.
95281 | eoenail Mg Ga', Inm
45208 . !lallnnllGlnIGn

i1y viliemen,. g,

55340 Qowdos Gorm,

95054 Melhpdn Wig, o,

n ‘f
Lopy laband, N:¥. ,‘,
i* Shajican, Myo, ./
SMiidgepent, Conn
Hlcoghld, H, J,
Aulng Mlldnul.. [{I8

Caleradn Spllnll. culmdn
Bron, & Dewmlopment Hayward, Calif,
Ig. Lo, H Joll. Cullt,
Dokiznd, Gallt,
Durkingten, Gallt
Lot Angatus,. Calll,

Calllnmu Elllnil Lak,
LK, 5n
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7 2. Schematlcs i this ma.nual ahow electrlcaloper-'
ation andare notiotended to serve ps wiring dlagrams.
Table 7-1 Hsts notes’ which apply to.the: achemntln
d.lagmms

7-3. Sm-ne Bwltch and. ciz'cui.t buard a-asemblies are:
“shown in”part on different pages. “To find n epaciflc’ .
instrument component, refer to the REFERENCE - -
DESIGNATIONS box which appeara on each achematic -
.diagram, Comgonénts are designated uslng the UNIT
NUMBERING S!STEM. The full daatgnatiun ol g

R

umpuuent inc]udes the assemb]:r ¢n which the p&rt is
‘monsted plusg the individual part dasigmatlon For.

-éximple; resistor R34 mounted on Asséibly A would

carrythe full deslgnation of ABR34, Certaln parts are

. not.inclyded on assemblies and are listed ns chasals

pm-ta. Chnasis parts ara ausigred only the reference

¢ deslgmtton slu:vm on the ‘schainatic clingra.m. S

"p’-‘l. Cumponents tarked with an astariak (*) Bre .‘

factory selected. Typieal values are’shown, amt.in i

.moBt cases, the HP atock number for Lhe typlealyalee <
is liated in Tables 6-1'or 8-2, "
‘ordamg hﬂormntion ts gtven an Pnge G~ 1. i

Cozgynent
.“

E:::-j =’ re'a.;' panel
sy T

"

‘ Ietchad ciroult border

signal pnfh '

designation

“Sectlon VI R
_Pa g'mphs? ito?

feedback path

% CW = mr.wable contact poamon with adjustment R
turned max c’w
I

#* = i:lenot'._d factory-gelected value; typleal
vatue shown, - Part may ba omitted,

8 p,fo = part ol

WhtRed or . '= - Wire color code

l‘ o, Q " wavefdrms

teat puint




. , A S - Models 3S1A/B .
cod : D g ' " jl'.‘ I .
. S © 07 v Table 7-2. Waveforms | ¢ o : -
AP T ; ; Test Oscilloscope j . ‘
o ) . . o Senaittvity and . - ;
Analyzer Conditlon” Test Polnt Sweep Speed . ) . Waveform
R VERT DISPLAY SWITCH AND 20MC IF AMPL . L | a4, "
I. F. BANDWIDTH. . . 3¥C ‘ - O
SWEEP TIME...3Ms/cM |- . S ; ;
Input slgnal. . .CW- : .
‘1 VERT DISPLAY...8Q - | Base, AlI1Q2 2viem |
: “igplay slgnal | 5 mafem
amplitude. ..1,4 . Ext sync, from 851
. ) . ! HORIZ QUTRUT
? VERT DISPLAY,..SQ Emitter, MIQE 0.2 v/em
Displayed signal . . ‘5 ms/dm ;
‘amplitude. .. 1.4 . Ext aync, trot 851
: , - o HORIZ OUTEUT |
’ S [
' v B " T .!‘ :' i
3 VERT DISPLAY...LOG - | LF.TestBaint | 50 oiv/em’ |
Displayed signal -~ ; C | Sweep from B51
- amplinde...60DB | - || momiz cureyt
. . | ! i - L R |
' ‘ ] ! h ‘ ;
. oo AN i ‘
4 VERT DISPLAY,,.LOG Base, AZATQ4 /| 2v/em ¢ )
‘Dieplayed algnal N Sweep from 831
.. amplilude. . . 80DB i HORIZ OUTPUT :
‘ [
” I 1 ‘ i r" ! | :
A .
r : v N
) 8§1 VERTICAL AMPLIFIER )
' . . : N . i A
j BYNC. .. e o'l Jert
. LF;BANDWIDTH...Y] oy i B
" SPECTRUM W‘ID’I‘H.,;-IDKC/ CM- PR ! 4
SWEEP TIME.....3M3/CM PRI B AR
Ingut signal. ... CW o cod A ‘
\ ' [ /.;J , . .Ii‘. I ‘ '
] i i . .'I ' B , . '!; "
5 b | Inpue 5 ATQIED 5 V/om N L
S o (blanking voltnge) 10 ma/em I!'\ . |
\! o 3 I
j . I‘ N . [ ._ . . v
8 L ' | Base, A'rQn Bv/em |
i 3 (bln.nk.ing vu!tage) 10 ms/cme ; .

7.2



\
|

Models 851, ' ‘Hectlen VI
s ui i . ‘ Table 7-2
" Table 7-3. Waveforms {cont'd) )
Test Oscilloscope
. ’ . Senaltivity and i
+ Analyzer Conditlon Test Polnt Sweep Speed Waveform

1, F.BANDWIDTH., . IKC

SWEEP TIME ... 3M3/CM
Input signai....... CW

1

gt

" 8YNC.........LINE
SWEEP TIME. . JM3/CM
i \

12 P

oo

Unless pﬁierwlsa_ specitied:

851 VERTICAL AMPLIFIER (cont'd)

' SPEC WIDTH. . ... .10EC/CM

Base, ATQL4
(videa) -

Collector, ATQ14

Collector, ATQ15

Collector, ATQ13

Collector, ATQIZ

[ 10 v/em

SWEEP & HORIZ AMF.'LIFIER

1v/em
10 ms/em

iy
Ly
SN

50 mv/em .
10 ma/em

10 v/em '
10 ma/erm

0.1 v/em
Sweep from BE1A -
HORIZ QUTPUT .

e

Sweep from 8514
HORIZ OUTPUT -

Bage, ABQ1

Collector, ABQI

10 v/em |
5 msl,fcm

s

7-3




Heciion Vi
Table -2

Table 7-2. Wavetorms (Cont'd)

MeRels 4214/8

y

Test Oscilloscope
_ Bensitivity and

Analyzer. Condition Test Polnt Sweep Speed Wavelorm
- ’ SWEEP & HORIZ AMPLIFIER {cont’d)
SYNC........ LINE T ’
SWEEP TIME..JIMS/CM .
. . '
14 - Base, ABQT 2v/em \
: 10 ma/em
16 : ' Bage, AGQB I 2v/em |
. 10 ma/em
16 . | Base, ASQ15 15 v/em \
f_ 10 ms/cm ‘
1 Coliector, ABQIZ | 0.5 v/em
N ' K : - |10 ma/em
1
18 ‘ Emitter, ASQL4 5 v/em
' 10 ma/em
18 Connector, KHQE 6 v/em
' . 10 ma/cm
20 ‘| cottector, A6QIE |20 v/em
i , S ‘110 ma/cm




Models B51A/B e ; : : " . Section VI

SV ‘ : | Table T-2 -,
- N ] Table 7-3. Wavelorms (Cont'd) - ' i N ,w.::
1 .o o . . ’ Tast Oacilloscope . Y 'y .
’ ) o . , - Senasitlvity and -‘i
Analyzer Condition _ Test Point .- Sweep Speed Waveform! B
, BWEEP & HORIZ AMPLIFIEE {cont'd)
|21 8YdC........ LINE | cotteetar, ABQET |20 v/em
. SWEEP TIME...3Ms/CM . 10 ms/cm. X
. A
. . . . . \l
22 . SYNC..........INT Base, A6Q17 © |5 v/em RS
' BWEEP TIME...3M3/CM : 10 ma/em : ,
23 SYNC..........INT ' [Collector, ABGE |5 v/em
SWEEP TIME..,3MS/CM : : . 10 ms/em
2% . ) : |'Collector, A0Q13 |5 v/em
o : 10 ms/em”
' HIGH-VOLTAGE SUPPLY . ND CRT
25 Base, Q1 |5 v/em
S Q2 | 80us/em
25 ) . 'Colleétor, mo 0 v/em A B
Qe 50 pa/em .
R VR
LOW-VOLTAGE POWER SUPPLY
. y .
27 Junction, ABRI 4v/em
~#gmz |5 ma‘em
\l
)
as : Collector, AJQ1 -~ | 5 v/em
. . ;| 5 ms/em

[ . . ' b8
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. . N . : , ! .o . . : , \ " : ] . Flgurea T=1/7-2/7-3
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© 7 A1-8. 851A TMPROVED

“A1-8, To improve thawnveahnpu of the 1-Mc I[P band-
< ‘width response in LOG in HP Modat 851A Spectiim

YT

'Al-l..mnonucnon.' :

Al-2, This appendix is provided to hackdate the man-
ual for-B51A any earlier B51B modela. Difference tn-
formation 18 arranged if tabular form (Tahles Al-1
- und Al-Z). Earltest versions are shown in the tar left

- columon,  Charges are listed by sertal number,
" AL-3, Cufnponents rot in the 861A, but in the 8518, ‘

are liated in Table Al-1 as NOT ASSIGNED. Stock
nambers and descriptions of each part added, changed,
ur deleted are listed in Tubles Al-1and Al-2,

Al-4. Also lm:luued are sactinns of He Service Notes
deacriblng modllicnt:luns thnt may.be mnde to the 851A
and the 851B. .

AI 1, ISlA[I!S‘IA IX'IIINAI. SWIIP
. QPERATION.

"AL-6. The HEHA has ro provision for external aweep

° aparatien. To drive the BS1A from an external sweep

_voltage the Instrument must he moditied as deseribed
in HP Service Note BS1A-3, part of which ig contained

in this appendtx under B51A mmmn SWEEP TN~ .

PUT lNSTALLATIDN.

: -? SIIVICI NO'I'II 'I’lAC‘I'l.

M 'LOG DISPLAY,

- Analyzer Display Bentlona, aerlalg be]nw .438-00402,

 change A11C! on the ‘vertical display Rasembly: to a'

capacltor, fixed mich, 300 pF +1%, 300 VDCW, HP

stock oumber D140-0225, Norecalibration 1a required

whan AllC1 ls changed
mm@'r
PROTECTION.

Al-11, To prévent the vtdeo signal line‘éormacted to
the baseof ATQ8 from going positive and yossibly dam-
agiog transigiors in the video amplitier, add Diode
A11CRS to theverticat display switch aagembly in HP

Model Sﬁm Spectrum Analyzers display sactiona, all .

aerimls.

Al- ]3 The dicde, EP ‘stock numbab 1901 0033 is
‘added Babween the center cnnd'm:tnroncabler where
4t connsctstotheva-ﬂcn.lswlhchasaamhly, and graund
' The dibde ta cotnected with the cathode toward ground.,

/.. No recalibration of the instrument s ’raqulred upon -

. com)jlauon o! thla modification, |

vl

_ A‘ 15 ERNAL SWEEP mpu-r

. M li This proccdure daur*hes‘ 1nsta]launn ot the
. .external sweep loput modiffeation 15 HP Model B3 1A

'Spectrum Analyzer Display Eectioqs, all sertala.
i S ) SRR

" Appendix I

APPENDIX |
IACKDATING AND MODIFICATION INI’OIIMA'I'ION

Al-16. 'The modmcatipn cansiats of installing ah ex-
ternal aweep input agsembly, a BNC connector, and n
switch. A hand drill 18 required for making boles in
the renr panel to mount the BNC connector and switch.,

A1-16, Paits included in exterral sweep modification
kit, HP stock number 00951-6042:

HP Stock
Qty’ | . Description © _Number
1 Eaternal Sweep Aosembly ", 008616044
13 Cunnector, BNC 1250-0001
1 Wnsher, BN“ 2100-0018
2 ’Binding Head Serew with L/W 2390-0001
‘-2 k12 B
1 Nat, BNC , 2050-0001
2 Nut, Hex Switch'16/82-32 2060-0035
‘1 Lockwasher, Switch 15/82" LD, . 3050-0050
1 . Switch, DFDT 31010038

1‘1_-. ON-OFF Switch Plate 71320006
Al-17, Replncement parts list for external sweep
bonrd aaserohly 00851-6041;

. el ' - HP Btock
" Deaig. Dascrintion . Number
R48  Resistor, Fixed, Comp, 11X ~ DBBI-1215
. £6%, 1AW
R47 Reatstor, Fixed, Mil. Ox., 4.7 0758-0005
5%, 1/2W ‘
RB8 Reststor, Fixed, Comp, 39K D683-3935,,
+5%, 1/2w ’
Rﬂﬂhl‘teslstor, Var., Comp, 10K 2160-0002
+20%, Lin, 1/6W
" R0 Resistor, Fixed, Cowp, 190K - 0689-1345
© £6%, 1/4w
. RT1 Resiator, Fixad Comp, K © 0B83-3025
£ 8%, 1/4W : n
RT3 Resistor, Fixed, Comp, 5.1K . 0803-5125
o 8%, 1/4W
Q21 Transistos, Silican NEN 18540071
©aN3anL . P
Board, Etched cn-mut : ‘0085:-2041

Al-t




Appendix It - -

Al- ]é‘ g MODIFICATTION PROCEDURE.

a. Disconnect power. Remove top and bnttom OV~
ers. - -

ab Remove scrows suppnrﬁng power supplyas.sem-
bly from reer panel.

c. Remove sCrews hnlding irm}t of power supply..
4. Use center punch to lha.rk hole lccation on rear

panelabuut 1/2 inchahove horizonlal and vertfeal out-
put cunnactors.

e. Drilla 3/8 inch hole. Mount BNC curmuctor inr )

external sWeep input,

[. Use center punch to tnark hole loca.uon' for ex-

ternal swaep irput swi?ch on rear panel, Swiich. is
o0 WHT/RED/BLUE
GRN WIRE FROM TO k46 ON .
SWP IN BOARD SWP IN BOARD

T Mudels 8a1A/B -

maunted betwaen the varﬁcal output connector and the
rear cireult shield. .

g. Drill a 15/32-inch hole. Molnt switch. Use
ON-OFF plate, - ) )

h. Refer tn Figure Al-1, Remave ABR46 andABR47
from horizontal amplttier L hDard

t. Remave conductor batwaen R46 and R47 from
koard, .

j- Refer to Figure Al-2. Mount external aweep in=
put assembly at place shown. Component side of ex-
ternal sweep assembly should he toward hortzontal
sweep agdembly A6.

k.. Unaolder yellow wire from AGR16. Remove from
wiring harness, Unsolder other end Irom ATRS,

" OPEN CONDUCTOR HERE
ALSO REMOVE R45 B R47
FROM BOARD

. BOARD RIEWED FRCM COMPONENT 310K | " -
OARKFA PATHS ON COMPONENT BIDK

) H‘a\x\mm". \
"]
. o

BLANKING
SIGNAL -
TG SWR
SWITCH
~

. JWHT-ORN-YEL
.FROM SWP I[N BOARD
WHT-YEL

:Hr‘

8 gt Zpon
CI@ e oy P3N
33
L M
. ) *
f ¥ A < s -
W SEC. LI S| IMSEC
1 SDEJC o EEC v @q]c .3 ‘Dsjtt . IDM,,C NG . * EXAY CONNEX; 3ER T‘..Ll a-

ANOBE

o, TR . , '

Ty . '




Models 851A/B . . ) : ' Appendix T

o
Hisn

l Ik

Ghoe puo
-t

" MOUNT EXT. SWP. BOARD
WITH THESE SCREWS

Figure Al-2. External Sweep Assembly Mounting Location - ‘.

_ GAN _ORW
WHT-ORN-YEL~ A o
o | — WHT-RED-BLUE
) I - .
wr-reo~L @\ ,’.v’/’:__o.—o®—wm-nsn-snm
A 'l‘r:f/’ . .
vio. | @ Wi | e WHT-YEL- GAN
. Dl
h

N
(21| WHT-YEL

. . -
Figure A1-3. Cable Harness Loyout WHSrI-E}]?ED t,m
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Appendix I '
. NOTE -
‘fhe numbers next to the wire colors in Flg-
ure Al-3 re!er to the loliowlng stepd.
1. Conmacl yellow wire to ATRS.

NOTE

Connections n-r are to bottom of A8 Hor!-
zontal Swaep Assembl:\r '

m, Crmnect whtta—yellow wire to lnéida terminal of
ABR4T,

n. Connect whlte-red-b[ue wire to autstde terminal
of ABRiB,

o, Connect yellow wire to AGR16.

p. Connect whlte-ora-nge-yellow wire to outaide ter-
minal of ABR47.

4. Cononect green wire to Instde ierm.lnal of A6R45.

. r. Connect white-red wire to positive side of A2C4,
located just behind 110-ke flter assemhbly A3, This
‘ts +16-volt supply. .

8. Connect violet wire toterminal atrip just hehind

100-ke {ilter asgembly A3, Connect to terminal with
violet w-lrealrgadsr inatalled. This 13 ~15~volt aupply.

. NOTE
¥or Iollowing steps see Figure Al-4.

Models 851A/B

"t Connect white-red-greeawire to external aweep

in BNC connactor.

u. Connect whlte—yalluw wlre to ex‘tarml sweep in-
put switch,

v. Connect green wire to center terminal of exter-
ral sweep lnput switch, -

w. Connect the two yellow wires {o axternal Bweep
fhput switch, Interchanging leads will not affect eir-
cuit operation. .

F

X. Connact white- yelluw green wire to extsrnal

sweep Input Bwltch

¥. Remount serews holdlng low voltage power sup=
ply assembly.

Al-10. A 0- to about +15~volt anwtooth voltage from
a 10,000-0hm source is ceeded for full hortzontal de-
taction, Centrel RED on the external sweep asaembly
adjusts the amount of deflection on the CRT when ex-
ternal sweep 15 helng used.

WHT-YEL-GRN-H ]

_ _BNC
GRY b f=YEL TO ATRS . WHT -
) RED-

. WHTYEL——Tt GHN

H—YEL TO AGRIE

Figure Al-4. External S8weep Input
Switch and BNC Connections

‘ frem :
p =T __,]
. | *“" wHT- |
., .EXT SWP assY B o N e }
2000
WHT- .
- -] a2l :
AWEEP INPUT AN - 1 ] i | lsq-un‘nJ

[

Cext awp

Figure A1-5, Horizontal Sweep Girenit Alter External Sweep ModUleation

Al-4




. Models 651A/B

Al1-20. B 51A[B IMPROVED SWEEP OSCILLATOR |
STABILITY.,

Al-21, ¥or improved sweap' oacillater sﬁah!lity in

HP Model 851A, oll serials, and HP Model %518,
gerials below 526-00201, change Resistor ABRI3, on
the sweep and horizontal amplifter assembly tc o Re-
&istor, Fixed, Compogition, 470 chms + 5%, 1/4 watt,
HP stock number 0683-4715." No recalibration is re-

. guired after this charge. ..

Al-22. 851A/B IMPROVED YERTIGAT, AMPLIFIER
SURGE PROTECQTION,

Al-23. 'This procedure outlines rnndlﬂcat!on of HP
Madel 851A/B Spectrum Analyzer Dispiay Sections,
HP Model 8514, all serfals, HP Model 851B, serials
below 526-00226, for impraoved vertical amplul.er
surge protection. The modification econsists of adding
a resistor in series with the blanking aignal output
from the A6 Vertical Amplifier Assembly, The resis-
tor reduces the surge vurrent If the high voltage powar
aupply Bhould are to ground,

A1-24, No speclal teola are reguired for tha proce-
dure, No recalibration ts requlrad after the modifi-
cation,

A1-25, PARTS REQUIRED.

3

4 ’ " HP Stock

. Q_tx ’ Description Numker
‘ 1 Strip, 1-Terminal 0360-0011
1 Resistor, Fixed, Composttion 0687-102!

1000 chm tID'}F 1/2 watt tor
' ATR28

Appendix 1

Al-zﬁ._ MODIFICATION PROGEDURE.
1, Discomnect power, Remove bottom cover.

b, D!acnnnectwhite-yellow wirgnext toRelay A'rKﬂ, :
from A7 Vertical Ampiifier Assembly,

c. Install torminal strip uaing serew next to ATK3,

d. Connect 1000-ohm Resistor ATR26 between un-

" grounded termical un terminal strip and white-yellow

eyelat on AT,

¢. Connect whlte-yel[ow wite {o terminal atrip end
of ATRIE..
Al-27. B51A/B INCREASED FOWER SUPPLY
' RELIABILITY,

Al-28, In 8514 (all serials) and 85IB (serials below
§28-00480) Spectrum Analyzer Display Sections, the
power supply reliability can he impraved by increased
insulation of Emitter Follower Q5. When replacing
Q5, two (3) mica Insulators, BP stock number 1200-

. 0076, ahould be uged between. the hody of the tranais«

tor mnd the chassls. Be sure to uge sllicon greass,
Dow Corning' 5§ Compound (HP stock number 8500-0059)
between the tranptator, miea insulatars, and chassia
for effective heat transfer.

Al-29. 8514 RECOMMENDED REPLACKE MENT
TRANSIBTOR.

Al1-30, The recommended replacement for transistor
AZATQ4 in'the 'HP Model 851A/P 1 stock number
1853-0034, ‘This iransistor eliminatey the need for

" pelacting AZATQ4 for good video lnearity., The new

teansistor should only ba used if the old transistor fajls.”

Al



Appendix 1 - Models 851A/B
V! Table Al-1. 85IA Backdating Changes
Ret , Instrument Serlal Kumbers
Deslg . 439-00101 438-00201 439-00261 438-00301 439-00402
A8 0D851-8018
’ Bd, Assy:Sweep &
Horiz, Ampl.
ABQID - ;
ABQ22 N/A
ABR35 07690051 Rifad
et flm 43K 5% .
1/2W
AGR43 0683-1025 R:ixd
comp 10048 ahm - '
5% 1/4w
ABRA1 -
asrz | NA
‘AGTB1 | 00851-2005
Blank PC Board
AGRGB | 0758-DH2 R;bxd
' | met fim 12K 6%
“1/2W v
ATC D160-01T4 C:fxd
cer 0.47 uF 80%
e 25 VvDCOW - W
ATRIS | 0758-0089 R:fxd
met ox 58K 5%
1/2W +
ATR28 N/A :
ABCH B1H0-0082 C;fxd 0150-2054 C:fed
paper, 0. Q16 F my 0,015uF 105
A 10'h 3000 VDCW 3000 VDCW
-ABCT 0180-0062 0160-2054
AfC11 0180-0082 ' 0180-2054 ,
AR 0687-6001 R;ixd \
: comp B8 ghm
o 1% 1/2W "
ABRIT 0880-8241 R:Ixd 0490-6641
. comp B20K 10% ‘ 560K
1w
AQCID 0180-0151 Ciixd
TA 47uF 200 N
35 VDCW
AlD Q08518004
Switch Assy: |
SWEEP TIME
Al081- ] 3100-0738 )
. Rotary Switch !
AllCl.. ] 0160-0134 C:ixd 0140-0225 |
‘ mica 220 pF 5%
300 vDCW
. Nofes: N/A = Not Assigned - (¥} Factory Selected Part; ‘l'yplc'nl ';an*ua Glven
. . Refer to Table -3, Replaceable Parts for part degerigtions not shown.

Al-B




Models 851A/B

Table Al-1. 831A Ba

!
!

::itdatl.ng Changea (Cont’d)

Agpendix T

“Ref .
Desig

Instmtment Serkal Numbers |

-439-D0101

439-00201

439-00251

439-00301

- 43900402

Al1CRS

N/A

!

AllR18

0721~0002 R:fxd
depe 1.3K 1%
1/8W

07270101
LozK 1% 1/2W

AllIR19

0727-0136 R:ixd
depe 5030 chm

0727-0308
5.'78K 1/2%
12w .

AlIR21

1% 12w
N/A ‘

Al1212

‘1250-0148
Connector;RF
jack chassls
right angle

'CHASSIS

PARTS

CR1

N/A

J1-J3

N/A '

JB

15100008 Black
Binding Post

1510-0007 Hed
. Binding Paat

0340-00087 .
Triple-In-Line
Insulator

0340-0021
Triple«In«Line
Insulator w/lo~

J1g

cabing key
m
M/A

00851-8005
Switch Assy:
Syor

AZAZR2

0683-1525(%)
- Reixd comp 1500
obm 5% 1/4W

AZA4R4

06083-2215 R:bxd
comp 220 ohm 5%
-1/4W )

A2AGR4
AZABR5

N/A
N/A

AZATQH

1853-0003 (Prefe

rred Replacement;

1853 -0034)

AZATRY

06835105 Rifxd
eainp 51 ohm 5%
1/4W

Alc

0160-0119 C:ixd
cer 2X (0.01uF)
- 30 250 VDCW

00851-0002
Front Pasel

00851-000%
Rear Panel

Al-T




Appendix I Modela B51A/B
Tabie Al-2. B51EH Backdating Changes -
ﬂél . Instrument Serlal Numker
Deaig 52800101 526-00126 526002268 526-410538 526-00678 526-00858
Al 00851-8038
ABQ18 | 1B54.0003
ASQ20 | 1B54-0003
ABQ2) | 1864-0033
AGQ22 | 1854-0022
AGR35 | 0758-0050(%) '
AGR43 | 0683-4715
Asmsl | osas-3o25
ABREz | DBaz.2735
ABRe3 | 0893-6125
AGRGL | 0883-123F
ABRSS 0683-1525
AGRS6 |- 0B84-8831
AGRE7 . 1 08823335
ABREB | NGBA-3936
ASRES | 2100-0082
AGRT0 | 0683-1345
ABR7! | 06B3-2025
ABR72 | 0683-5126
ABTB1 | 00851-2029
| ABRSD [ 0758-0012(%)
ATC2 0160-0174 D180-0155(%)
ATR19 | 0738-DODAH)
- ATR26 ] 0687-1021(%)
ABCS 0160-2054
ABCT 0160-2054 .
ABC11 | 0160-2064
ABR1 0d87-8801 0887-5801{%)
ABR17 | 0690-5641
ABCI10 | 0180-0897 )
Al0 00851-6039
A0St | 3100-1800
AllC1 | .0140-0223
AIICRS | 1801-0033
Al1R18 | "0727-D101
ALIR19 | 0727-0398
aurat | N/a Inseries wi 1RI0MY)
A1272 | 1250-3149 B 1250-0731
Notes: N/A :-.Not Asalgned {*) Factory Selected Part; Typical Value Given
" Refer to Table -3, Replaceable Parts for part descirptions not shown.




Models 851A/B . Appendix 1
, Table A1-2, B51B Backdating Changes (Cont'd} .
Ret Ingtrument Serial Numbers
Desig 526~00101 I 528-00126 626-00226 §26-00536 526-00878 528-00858
CHASSIS PARTS
CRI N/A 1802-0037
J1 p/o W1
32 1250-0171
43 1250-0171 .
Ja 1250-0171 ’
J10 1260-0171 "
82 00951-8040
A2A2R2 | 0BB3-1535 '0BB3 - 1225(*)
A2A4R4 | 0883-2215 ' *)
AZABRA | N/A *)
AZABRS | N/A : ‘ (%)
A2ATQ4 | 1853-0003 {Preferred Replncement: 1853-0034) ' 1853~0034
AZATR4 | D883.5106 ) 0883 -1015
A2C1 01500119 D150-0006
" | oo851-0gi8
Front Panel ,
apas51-4a19 .
, Renr Panel

Al-B
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‘Appendix I
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- Medels 851A/B ) - : . ' Appendix 11
. . t APPENDIX 11 ! b

o v : PACEDATING AND MODIFICATION INFORMATION

: 8510 INSTRUMENT § PRE FIXED §08-02122 AND) BELOW

A2-1. INTRODUCTION, ' A2.3, Also included are schematic dlagrams, com-
ponent location ilustrations and replaceable parts

A2—2. This appendix provides backdate information.. informatian for instruments below 813-D2123.

. for B51B instruments with serial prefix between 526- AZ-4, Stock numhers and des‘:“ibtinnﬂ of each part
’ (0RG8 and BOB-02123, For instruments with serial orasgembly added, changed or deleted are lsted in a
prefix below 526-00858 refer to Appendix T, . briel description of ench modificattou. R

PREFIX ALL DESIGNATIONS
, LWITH Al

TNRUT] via
Mz BP FLT ASSY

v TO RF CKT AYSY A2,
INPUT SWITCHING -CKT
A2a)

Figure A2Z-L. 1 F. GAIN (DB) Swileh Assewmbly A1, Comporent deptification

.



Appendix Il

A2-5, I F. GATIN SWITCH ASSEMEBLY Al

A2-6. On instruments B13-02123 and nbove, the LF,
Gatn Bwitch Assy Al, stock number 00851-8049, is
positioned nhead of the 1 Mc Bandpass Fllter Al2:
Except for cables A1W1 nnd A1W2, the 00B51.6049
assembly is lnterchnngenble with assembly 0081
2002;

A2-7. 1-MC BP FILTER ASSEMBLY AlZ,

A2-8, Onlnstruments 813-02123 and ahova, the 1Me
Bangpass: Filter A12, ataek number 90851-6015, re-
placed by 1 Me Bandpass Filter Al2, stock number
00851 - 6055, The DOBS1 - 8053 assembly contatns a
widebnnd, B0 ohm, Ilnput impedance amplifier, band-~
pass filter and a 6 dB, 500hm pad at the output, The
00851-6053 A1Z Bandpnss Filter Assembly topether
with the relocation ol the 1, F; Gain Switch Aysombty,
provide an improved impediunce match between the
851 dieplay unlt and the 8551 RF unit. The 00853~
8053 nssembly is not direytly interchangeable with
the 00851-8035 wssembly, ' However, replacement ls
possivle, providing the I F. Gain Switch Assembly
Al, stock-number DOBSI - 8002, is cepluced by 1,F,
G:un Swhteh Assembly, stock number 00851-604% and
Cable Assembly W8, stack number 00B51-8050 {(sec
Figure 7-3}), Cable W8 connocis Joutput of bandpass
filter to ARJ1. : ' - !

A2-D. VERTICAL AMPLIFIER ASSEMBLY A7,

A2-10, Ontnstruments 813-82123 pnd abave Vertical
Amiplifier Assembly 00851-6010, replacéd by Vertival
Amplifier Adsembly 00B51 - 8048 (see PFlgura 7-12,)
Modification of Vertical Amplifier Assembly A7 pro-
vides protection .zb.nnst trapsient rosponses and re-
places vldeo filter relays with tranpigtor switeh ckr=
cujts, Vertical Amplifier Assembly, stock pumber
00851-6018 15 not directly interchangenble with stock

number 00851~5046. Replacement of B0B51-8016 with o

00851-6046 requires replacement of HY Power Sup-
ply 00B51-8001 with Y Power Supply 00851-8045.

A2-11." HY POWER SUPPLY ASSEMBLY AB.
A2-12, On instruments 813 - 02123 and nhove, HV
Power Supply 00851~8001 replaced by HV Pawer Sup-
ply DOB51-6045, Power supply mediftcations improve
CRT blanking and reduce translents In Verttcul Am-
plifier Assembly A7, FPower supply 00851-6045 is
ot directly interchangenble with (0851-8001, Re-
placement can be actomplished by changlng both HV
Power Supply AB and Vertienl Amplifler AT (see Fig-
ures T~12 and T-17).

A2-13, CURRENT CONTROLLED ATTENUATOR
AZA

A%-14. On instruments 813-02123 and above, Cur-
rent Controlled Attenuator A2A86, stock number D0851-
6021, replaced by A2A6, stock number 00851-8055,
The new A2AB cantalns n 6 dB pad to 1solate the cur-
rent controlled nttencator from the bandwidth filters.
The A2AG assembly 00861 -8056 is interchangeahble
with the A2A€ assembly 00851-6022. The ¢ dB pad

a2-2

Madels B51A/B

can ke removed by removing resistors ABABRS and

AZABRE and bhurting raslsters AZABR4 (see Figure

7- m]

A2 15 20 MC AMPLIFIER ASSY AZAZ.

A2-18, On instruments 813-02123 and above, the 20
Me {100 ke biandwidth) amplifier, stock number 00851-
8022, replaced with 20 Me Amplifier 00B51-6054, The
00851-8054 assembly is Interchangenble with 00851-
6022 assembly, Amplifier gnin reduced in 00851-6054
by addition of resistor A2A2ZRE in gortes with AZA2C2
and ehargain value of AZAZR2 [rom 1200 o 820 chms,

AZ-17. Ly POWER SUPPLY Ag. L

A2-18, Insiruments helow 808-01972 vontain LV
Power Supply Assembly AS, HP stock number 00851-
6017, Ingtruments with serinls above BOB~-01872 con-
tain LV Pawer Supply Assembly AD, HE stock number
00852-8016. These supplies are dlrer.tly inlerchange-
ahle, Di.ffErEn.LEEI are ideptliied as lollows:

. 00852-9016 eontalns an ndded terdwhart pro-
tecetton eireudt in the -15 Vde power supply.

b.. Sepurately -lsted purts are provided in the Re-
placeable Parts table at the baek of this appendix,

¢. Separate schemdtics are pravided in this poc-
tion Bhawing the nddition of fuse protectios for seri-
zls nbove 850 02972,

A2-19,  VERTICAL DISPLAY svérrcn ASSY A1l

AZ2-20, Oninstruments 813-02123 und above the valuo
of A1IR18 and A1IRID reduced to cenler adjustment
of 80 @8 LOG CALIB potentipmeter, Value of AL1IR14
changed from 1030 vhms to 1000 olms. Value af
Al1R19 changed Irom 3700 ohms to 3850 ohms, He- K
fer to Table 8«1 ar Table A2-1 for appruprinte stock
nurnber,
A2-21, HEPLACEAELE PARTS.

A2-22. Component parts required for instruments
through 808-02122, but not in Instrumaonts §14-02123
and above nre listed In Table AZ-1.(see AZ~18 LV
Power Supply A9),

PREFIX ALL DESIGNATIONS WITH a1z

Figure A2-2, Bundpss Fllter Assombly Al2,
Component Llentification
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- O
- . 00 KHz
15V 15y E . SCROR ADJ

ACCESS HOLE FOR AALI . . () ,
- "100 KHz BANDWIDTH ‘ :
SCADR ADJ

Flgure A2-14, LV Power Supply Bbard, Sertals Ahove BOA-D197T2

3




e
"

o)
L W

< MY o3
SERIED RO
0. 00H

L. __as lw MALJAGE PUNER SUPALY MSE 100953 80181

TN 4 P MDCTAME. T
b R

L FOMN 0 MITTL WK O L et
£ or Untaos i)

T1 i waisma min s

Lo CULR LT ER P W

[« TELRUESRTEE

Y i R !

B0 e e

..-
AT
i M. 4 WM e | 2 Lo,

DRI g

1
wo
[T

s anary
e

b
ELERER DA LR
)

cr "
Durs

T AT b

.
4 [i

Y W PR,

[:l

o

wn

1t 1o st
i i 11 m‘l

Lo v g

54
s:n'g_snsn Gk ion
i J T L ——
. o a2 e v 13 e
La- AT e
it " -
it HEAHE LI 1 I
. - Ay T
BV AT A . e . -
' ikt mn»l
=gt

Figure A2-15,

'LV Power Supply, Serials Ahove 803-01972

T H/VISE SI9F

. xvpuaddy



Appendix T

N Modela 851A/B
v Table A2-1. Heference Deslgnation Jndex
lh!u“llli:;: & Part No. Description # Note
a1 BCes1-6002 SWITCH ASSY¥1l.F. GAIN .
ARy 0127-0038 " R:FXD DEPC 70.16 OHN 13 /24
smz | 0121004z K:FAD DEPC 96.25 DHM 1723 142M
4183 - 07270042 RZEXD DEPC 56.25 OBM 12X 142W
AR 0721~0062 RIFXD DEPC 247.5 DHM 1721 A/2W
ATRS 0727-0033 RIFXD DEPC &1.11 DotM 1T 1728
AlRe 0127-0033 REFXD DEPC 61-11 OWH 1 1/24
LAY - 0121-0122 ¥ "ReEXD DEPC 2.514 N 13 1428
A1RE - 0127-002% R FAD DEPC 51.5 OnM 13 1/2W.
T 0127-0025 RiFXD DEPC 51.5 OHM 13 1/
a1R14 01270005 RLEAD DEPC 5.77 QWM 1/2% 1424
ARIY 0721°C094 RLFXD DEPC 310 ORM LJ2% 1/2W
. AIRMZ 0121-00%4 RIFXD DEPC 870 OHN 1723 1420
4112 ‘01270008 . RIFAD DEPC 11.51 OHM 172X L/Z2W
A1824 0721~G074 RLFAD DEPC 434 DHM 12T 1724
_alm1s’ 0121-0074 RFAD DEPC 435 OWM 17221420
ALR1E 0127-0010 W:FXD DEPC M7.61 OHM 1/2% X/2W
ISYIT . 0321-2083 _R:FAD DEPC 292.5 DWW 1% 1/2W
41R14 01210043 ALEND DEPC 292.5 OMM 13 L42W
A1R19 0227-R017 ALFXD DEPC 37.35 ONM /2% 1724
A1AZ0 0721=0048 ATFAD DEPC 150 OHW LI 1424
-BIRFL 0127-0048 RrFXO OEPG 150 DWW 12 2424
a1wi 008%1-4014 CABLE' ASSYIATTEN INPUT -
) T 13-INCH COAX W/ENC MALE PLUG P}
bWz " 00881-8813 CABLE ASSYIATIEN ONTPUT
o '  1Z~INLH COAX W/BHG WALE PLUG P2 .
azaz 00851-8022 AMPLIFIER ASSY220 HC
AZAIRZ 0683-1225 AIFXD, COMP ' 1200 OHN 5% }/dk :
s : o+ FACTORY 'SELECTER PART - :
PEFTTTS NOT ASSIGNED
azas 00851-4021 BOARI ASSYICURRENT CONTAOLLED
 ARAERA "R:0~10 OHM .
" FACTORY SELECFED PART
AZALRS R:100K OHW T8 UNFINITY
L ) FACTORY SELECTED PART :
A2LERE ‘ NBT ASSIGNER .
a7’ '00as1-4019 BLARD ASSYIVERT AMAL.
Carer 01500098 1, LEFXD CER 0.05 UF *a0-208, 10avoce ‘ '
ATCS ‘01B0-0155 C:FND ELECT 2.2 UF 208 20000
FACTORY SELECTED PART
oarER 0170-084 CEXD MY 0.22UF 203 SVOEW
A7CA 0170-0083 L:FXD AY D-OZUF 203 SDVDCK
Ll i)




Modela 851A/B E . Appendix 1
; Table AZ-1, Reference Designation Index (Cont)
Jefarance & Part No. ‘ Description # Note
A G140-0140 C:FXD MICA 3400 PF 5% S00VDCS
ATCE, 417C-0CRA C:FXD NY 0.0&88UF 203 5S5OvDOW ! .
ATCT 0170-00148 C2Fy¥D MY 1UF 53 200V0CW !
A708 o150-0121 C2#2) CER 0.1 UF +40-20% SOVOCH
Arcs 0160-0174 | G:FXD CER 0.47 UF $80-201 25W0CH
..ﬂTCﬂ;I 1902-0025 -IﬂlﬂnE-BﬂEﬂKnﬂHHIlﬂ-ﬂV 5* AQD MM
ATERZ 1901-0094 'DLODE:SILECEN 120V
ATCR3 1902-0017 DLODE«BREAKDOWN1A. A1V 10X 404 MW
ATCRE 19010025 UICOESSILICON LDOWY 100MA
-ATCRS 1901-0025 RLCDE:SILICON 100WK 100MA
. ATCRS 1901-0025 . ' DLODEZSILICON LOOWY 100NA
AICRT 1961-0025 DLODE=SILICON LOOWK 100MA
‘ATCRE - 1901-0025 DIGDEZSILICON LOOMY 100MA
- ATCRS 1901-005% DLODE:SILICON IN&2S
ATCAIG 1901-0633 DICDE:SILICON LOONA 180NV
ATCRI 19010033 QLODEzSILICON LOOMA 1HOWY
aTK1 0490~0125 RELAY:DPDT 24viiC
ATKZ D4S0-DR25 - HELAY2DPDI 24VBC
A3 © Q4BC~B125 © RELAVIOFDT 24VDC
ATKA - 049C-0125 RELAYZDPOT 24¥DC o
a7 9146-0137 COILZFXD AF 1 MH 63 o
anz 9140-0132 COILIFAD RF 1 WH 5% s
- am3. 9148-0137 COILZFAD 4F 1 WM 83
arar. 185A-C00S TRANSESTOR SILICON NEN 2NTOS
AT02 1854~0005 TRANSISTOAZSILICON WPK 2ZNTOS
| 18540022 TRANSISTORINPN SILICON
AlQ4 1854=~01005 TRANSISTOR:SILECGN MPN 2NTOR
AT 18540027 . TRANSISTORINPK SILICON
ATOA 1854-0022 THANSEISTORINFPN SILICON
atg? 1854-0022 SRANSISTOR:NPN SLLICON
aTca 18540005 TRANSISTOR:SILECON NPh 2K708
ATR9 1854=0005 IIAH_S.ISTDRISII.IEHN NPN ZNTOB
ati) qeB&-6225 REEXD COMP 5200 DHM 5% L/2u
ARz’ 0684-5115 R1FXD CONP 510 OHA 53 3/24 !
a7R3 Q6B4-702% AFAD COMP 2000 GHN 5% L/2W
ATR4 0&3E-342% © ReFXD COMP 5600 OHM 5% LJ12d T
ATRE O4A6=-1025 . R:FXD COMP 1BO0 OHW 58 LJ72W
ATRE Dafd=%62% u:i:n}quu? S400 OHA 53 1744
ATHT 0b86=7525 AIFXD COMP 7500 OHN 53 1/24
ATRE ‘p88T=3331 R=FXP COMP 39K DHM 103 1/2w
ATAS . DASC-1231 HEFXD COMP 12K QHM 103 1N
' aTAlg 0686-2728 HIFXO COMP 2700 GHW 5% LJ2W
. _ﬁ'ﬂlll 0Ta)~00T74 AZFXD MET FLAN 15K GHW 5X AW
.

# s_n introduction 1o this section for ordering information
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. Table A2-1. Reference Designation Index (Cont)

ulnfml'li:-'-;] & Part No. ) Description # ’ ‘ Note
ATR12 v O75B-0024 REFXD MET OX 100 OHM SX 142N ' '
ATI3 0756~0005 R:FXD MET OX 4700 DHM 5% 1724
ATRIA 0738-0017 HIFAD MET 0X-1500 OM# 53 142
ATR1S 2100-D154 "RIYAR COMP 1K OHM 30X LIN D. 154
ATR1E Q758=-0C05 RZFAD MET DX 4700 OHMN 53 L /28
ATA1T 0758-C024 RIFYD MET OX 100 OWM 53 1/24
- ATR1B ! 0T41=-00174 HiFXD MET FLM LSK OHM 5% 1 ’
ATR1S 0T58-6003 " RzFXD MET DX L0000 OHM 5% 172
‘ . B} . FACTORY SELECTED PARE.
ATR20 07158=-0038 RIEXD MET OX 9X0D OHW 53 1/2m
, ATR21 DaS0=-2721) . REIFXD COMP 2700 OHM B 174N
ITT: - 2100~0035 A*VAR COMP 1ODK GHN 30 LIN 1/5%
ATRZ3 06832225 REFXD COMP 2.2K OHM 58 LiaW ;
ATR24 ' D&B3~AONS R2FXD COMP 100 OHM 53 1744 °
ATRZE T684-100) ' R:FID.CEHP 10 OHM 103 X5
ATRZ6 | gaBT-1021 . RFXD COMP 1000 OWA 10X 1424 .
L FALTORY. SELECTED PART . N
RITR aoBs1-2013 BOARDIPC WLAMK .
a1 - 00851-8037 | . CABLE ASSY:CAT VERT
‘. o 4= INCH CABLE YERM. W/FEMALE PEM
48 ‘| - odesi-scoxr | . HV POMER SUPALY ASSY
o ABCRE 1901-0023 OLODE:SILICON 100MY 100RA '
Camz 9040-0056 COILZFXD RF 1 UH ‘ ‘
ASR1 akR7-47¢1 RIFXD COMP 47 OWM 10% L/24 (FACTORY SELECTED PART)
ARRZ 0GA7-1521 - RIFXD COMP 1500 OHM 10%.1/74 :
) AdR3 DEA7=274] R:FXD COMP 270K OHN 10% 31724
" ABRM. 0687-1231 RIFXD COMP 12K OHM 10% 1/2H
ABRS  THRU. ‘ . '
ABRD . 06903951 RIFXD COMP 3.0 MEGOHM 10% 1w
Aprlo ¢ _ 08B7-3831 RIFXD COMP 30K OHM 10% 1/28
anriE 0s87-1031 - A:FXD CONP Lok OMW 163 1/20
- ABR1Z . 068T~4731 . RZFAD COWP 47K OHM 10X L/2W
a9 00851-6017 | LOW VOLTAGE POWER SURPLY ASS¥
: - SERIAL NUMBERS BELDW 608-01972
Aot 1 o1so-cass C3EAD ELECT MOUF-103+100T 150VOCH
avcz, a180-0138 CIFXD ELECT 100UF —~10+100% 40VDCW
aC3 01BC-0049 C:FXD AL ELECT 20UF S0OVDCW
29C4 0170-0042 - C:FXD MY 0.33UF ST 100VDCK
ASCS - " e170-0044 CIFAD MY 0.47UF 102 100VOCH
asce 0180-0397 CLFXD ELECT 47 UF 10% 3SuntwW
£9CT |- o1re-ooes CiFAD MY .0.4TUF 103 190VDCH
‘AQES D160-0143 G1ENG WY 0,033 UF LOT Z00¢0CH
ascs .| 0180-011% C:FXD ELELT LUF —LO+100% 25VOCH
A9C10 0180-0097 C3FXD ELECT 47 UF 103 35VDCH
“A9tR1 19010029 OLODEISILACON 600 PIV
29CR2 1902024} PLOE BREAKDUWNS 100V
A9CR3 1901-0045 DLODEISILICON 100PLY
A9CR4 1901-0025 DLODE:SILNCON 100WY 100MA

AQCRS 1501-0045 OLODEISILRCON 1Q0PIV

_ “# Bee Intraduction to this section ot nrdering infurmation
A2-18 ‘



Madels 851A/B Apperdtx [I
Table A2-1, Reference Designation Index {Cont} '
I}:ﬁ;;.a?ifaan &3 Part No. o Dasctiption # Note
ASCRE 1901-0035 DIGDESSELICKN LOUMY LOOMA
ASCAT N 1902-002% . PLODE ,AREAKDOWN 100V, 55 400 M
A9CRE .1903-0017 DEUDEs PREAKDQNN 26431V 102 400 Wb
ASCAS 1901-0035 | DLODE:§ILICON LOQWY LOONA
ASCRIO 1901-0025 OLODE: SILICOR LOGWY 100MA
AICRI A502-0017 DIUDE »BREAKDCHN 6,81V 102 400 MM
 ASCA1Z 1501~004% - DLORE:XSILITON SOPIV

. A9CRI3 1501-0045 PLOGE3SILICON SOPEVY g
AYCR14 1901-0049 DLODE:SILICON 50PIV :
A9CALS 1901-0049 DLODESSLECDN SOPIV
ASCR16 1902-0037 'DLODE.BREAKDOWNZ6, 81V 1D 400 Rk

. ASCAIY 1901-0025 | DLODEzSILECON L8OMY 100MA.

AQCR LB 1901-0025 DLCDE:SILICON 100WV 100MA
ASCR19 1901-04025 DLGDE-SILICON 100wV 100MA
AICRZO 1501-002% DLODE:SILICON 100WV 100NA

a5a1 1854=0040 TRANSTSTOR: GERMANIUM PNP 2H383
A902 1850-G08% TAANSISTOR s GERMANTIUN 2N1370
#903 18540003 . THANSISTORZNPN SILICOM

4904 ‘185G~0040 © TRANSISTOR s GERMANIUN PNP

 A905 1B54-aca3 TAANSTSTORZNPN SLLICON

- A%08 1854-0003 - _ TRANSISTCRINPN S1LICON

! .
AIRL 075368-0012 .~ REFXO MET OX 12k OHM BX 1720
MRZ a757-0817 |" R:FXD MET FLM 750 GHN IT 142w
A9R3 D687-1221 . AsFXD COMP 12K DHM 103 1/24
AGR4 . 089%-000% RzFXD COMP 2.7 OHM 103 L4
A9RS 0761-0014 R:FXD MEYT FLM 7500 OHW 5% LW
ASRS 0e87T-2211 R:FXD COMP 220 OHA 0% L4ZW
ASRY 0487-100) RIEXD COMP LOO GHW 10% /2
AIRB . 048I-3611 R1FXD CONP 560 DHM 10% 342w
A9RS - 08BT-A121 RIFXD COMP 4700 OHA 103 Li2w
ASR10 06673311 o RIFXD COMP 330 OHM 163 102w
A9R11 0487-3321 R&XD CONP 3300 DHM 10T L/Zw
ASR12 0687=102) AzEND CONP 1000 GHW lux iz

., A9R13 uei2-0027 . RIFAD WW 3100 OHM 5% 3

" ASR1A 2100-0154 Ra VAR COMP 1K OHM 30X un 0.158
“A9R1S 0813-0027 . AsFXD WW 3100 OHN 5% 3 )

. ASRLE 0481-3321 . RIFAD COWP 3300 OHR 101 1J2W
asRL1 06871-6801 R:FXD COMP 48 DHM 103 )/2w
AIRNE g6hT=6801L RaFXD COMP &8 OHM 103 3/2W
ASRLS asat-1521 RzFXD COMP LS00 OHM 163 3426
ASR2O 06RT-3%21 RIEXD CONP 3900 OHM 10X 2142W .
LIRZ Y 0913-00149 AZFXD WW D.4T7 OHN 103 ZHCSER[AL NUMBERS ABOVE

; B50-D2648)
A3RZ1 0a11-004d AIFXD MW L OHM 1X "
ASR22 naBT-s811 . ' WIFXD COMP 5460 OHN 1021 1J2W
A9R23 Q6AK~1225 RLEAD CONP 1200 OHAW 3% 1J24
l9ﬂ_2b 06B8~4125 . R:FND COWNP ATO0 OHN BI 1728

. # Sea Introduction 1o this section Tor ordcring Information
‘ i
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ﬁble A2-1, Reference Designation Index {Cant) \

b‘:"!'iﬂl‘j;, ¢p Part No. - ‘ . Description # . Notz
asazs | osez-az2) . R:FXD COMP B200 GHM 10X 1434

A9RZE 0487-5621 _'R:FXD CONP S400 DHN 10X 1420

AR2T . D&B7-8221 RIFXD CONP B200 OHM 103 1424

ASRZH . QISE~Q04T N R:FXD MET OX 7500 OHM 53 LAZN

ASR2%  2100-0154 AIVAR CONP 1K GHN 303 LIN 0.15¥

19R3¢ 0758=0047 A:FXD MET OX 7500 OHN 5T 142V

AnT51 ' 00851-2004 BOARDIBLANK PC

# See introduction 10 this section for ordering Infocmation
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Madels BRIA/B

Table AZ-1. Reference Deaignation Index {Cont)

Appendix 1

D‘Eﬂ{“&:’.‘ﬁ% 43 Parl No, Dancription # - Note
It 00a52-4016 BOARD ASSYIANPS
SERIAL NUMBEZS BELOM 8001973 ‘
Ascl . 0180-008% CIFAD ELECT 10UF=10X+1003 150VDCH
A5C2 'GABC-0138 CaFXD ELECT . 100UF =10+100% 40VECH
a9C3 0180~0049 CIFXD AL ELECT 20UF S0VDCW
2904 ¢160-2353 CEXD MY 0.33 UF 5T 100VOCH
2905 0170~0064 CaFXD MY D-4TUF 10% 100V0GW
a9C& B1BG~Q09T C2FXD ELECT 47 UF 10X 35VDCwW
' \
aser a170-004+4 CaFiD WY 0.4TUF 103 100VRCH -
a9C8 ' 0340~0163 C2FXD WY '0.033 UF 10X 200vOCH
A9CS | 0laa-0a291 LiFXD ELEET 1.0 UF 103 3SVOCW.
ABEAQ a1a0-0097 CzFXD ELECT 47 UF 103 3540CN
. ) . ' . Lt
ASCR] 1501-0029 DLCDE:SILACON 400G BRIV -
. ASCAZ 1902024} DRQUE BREAKSDWN: 100V
ASCA3 1901=0445 DIADE:SILICON LODPAY
AYCR4 1901-0425 DIODEZSILICON LOGWY JCOMA
AYCRE 1501-0045 DIODE:SILICON 100P1V
A9CAE 1501=0025 ' DLCDE:SILICOM 100WW 1COMA
FrT ] 1902-0025 DRODE s BREAKDRWNZ 10.0Y 53,400 My
A9CAE 169G2=0017 OLODE+BREAKDLUMN:S.B1V J0X 400 Ni
AGCRS - . * 1901-0023 ‘DLODE:SILECON 100WV 100NA
A9CATD 19010025 -BIODESILICON 100WY 'EQOMA
AQLRLY 1902-0017 DlDDE.BREnKDEHn-b-ﬂIH Iﬂl 400 lli
A9CATZ 1901-004% OLRDEISILICON S0#1V
.ASCR13 1901-0049 DIGDELSILLICON SOPIV
AICA 14 1561~0049 DLODE:SILILAN SOFLY
a9CR1S 1901-004% DLBDELSILICON 50PLV '
ASCH1S ' 1902-00_1_7 lDlﬂnE-BREAIBDHJﬁsb.BIU A0X 400 My
aqcALY 1901-002% DIDDEZSALLCON -3NOWY LOOMA
A9CR1G 1901-002% DLODE=SILICON 100WY LOOMA
ASCRLS 1901-0025 DICOE:SILICON 10QWY LOOMA
ASLAIN 1901-0025 DNGOE:STLICON 100WY LOOMA
I»NCR2] . 1902-076s OLOOE BREAKDOWN:18.2¥
a56A22 . 188a-0032 RELTEEAERsSILICON CONTROLLED 2N3524
A901 L850=0040 TRANSISTORI GERMANIMN FNP
asez 4830-0085 TRANSISTOR 2 CERNANIUN 2W1370
AS03 1854=0003 TRANSISTORENPM SLLICON
A5G4 18530020 . TRANSISZORsSILICON PNP
“A9CS LE854-0003 SRANSISTORINRN SELICOM
ASQh LESA~0003 Imuslsmn:upn s:u:nu
\ . !
asaL 01570444 ASFAD WET Fl.ll lz.u OHM 1T 128N
N ASR2. 03561-0037 RIFAD HET FAW 390 OMW 5T I¥
‘a9 © OIS T=0Add REFAD MET ELM 12.1K OHM 1% 1M
AIRA 08L1-1831 HTFXD WK 2.7 OHN 53 2M ¢ .
A?ﬂk 075T~G44Q RZFXD NET FLM T.50K DHM 1% 148 .

# See Iniroduction 1o this section for ordering information
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JAppendix I

Tabla A2-1. Reference Designation Index (Cant}

Moqels vala/e

ASTaL

elernce . @ Part No. Description # Note
4
!
AgRG 05698~3441 REFND MET FLA 215 OHM 1T 1/iW
A9RT 01570401 R1FXD WET FLA 100 Qi 31X LA3W
A9R4 0757-0447 R2FAD MET FLM 362 OHM 1% 1/
 ARS 089E~-3135 REFXD MET FLM 4.54K OHM LT i/oW
49R10 08983444 R#ND MET FLA 316 GHA 1% 1/8W
. \ g
MRIT 0T5T-0279 R:FXD MET FLM 3.16R OHA LI 1/8w
" ASRI2 0757-0280 ' RIERD MET FAN 1K DRN 1% 3JaW
ATR13 . 07571-0279 R2FXD HET FLA 3.164 DHW 1T L/BW
ARY4 2100-3713 HEVAR XN 1K DHM 103 LIN )1/2W
ATRLS 0157~0279 RzFXD MET FLN 3.16X OHM A% 1A8W
AIRLA . 0757-027% REXD NET FAM 3.16K DKM 1T L/8k
ASRIT 07576347 AZEXD MET FLW 66.1 OWM-1% L7588
ASALE - 0157-0391 AzEXD MET FLW 4B.1. (WM 13 1/8M ,
AgRLY 04658~3406 ASEXD MET FAM 1a336 OHW 1% 1/24 .
ARZO 0498-3153 AzkKD MET FLM 3.834 OHM 1¥ L/8M '
ARZL 08ll-14éb ASFXD WW L.0 OHM 5% 2u
A9R2Z 07570417 . ATFAD MET FLN 542 OHM 13 LI4W
A9R23 07570224 AIFXD WEF FLM 1.21K FHM 1T L/BW
AgA2A 0698-3L55 AIFND NET FLW 4.b64k OHM 1S 1s0k
A9A28 a757~0441 R:FAD MET FLM 8.25K OHM 1% 1/8M ‘
ASR2& 0747-0200 RTFXD MET FAW 5.52K OHM 1T L/8W
A9R27 0757044l JREFXD MET FLM B.25K CHM'1% L/8M
AgRZH 0757=0440 RIFMD MET FLA 1.50K OHW 1% 1/8k
v A9R29 21001773 R:VAR WN 1K OHW LOZ WON 1728
ASR30 07570440 RIFND MET FLM T.50K CHN 13 i/au
ASR3AL : ., NOT ASSIGNED :
49837 - Y MOT ASSIGNED
AgA3A 0757=-0401 _ RzEXD MET FLM 100 OHN 13 1i8w
A9R4 o811-1882 AIFXD WW D.47 OHN 53 24 ‘
008522014 BOARGZBLANK PC

A2-22
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Models 8514/B

Appendix IT
_ - Table A2-1. Relerence Designatian Index {Cont)
n‘f,ﬂ;:.,?“ﬁ,‘n ¢ Part No. Descriplion # Nole
: ‘ 4 =
¥ ALIPYS o151-0101 RIFXD FLM 1.700K OHW G.5% 174w
CA1RR19 0757-0354 _ RIFXD MET FLW 75 DM 13 148M
a12 00851-4035 SOARD ASSY:ZINPUT BANDPASS FILTER
. 00851-0017 COVER: INPUT 8P FILTER
arze1 0130-0017 CIVAR CER 850 BE 7
- AN2C2 0140-0194 © CaFaD NICA 310 PF 53
ALZC3 01300017 L2VAR CER B-50 PF .
a17ca 0160-0178. EzEX0 WICA ZIPF 52 300VDCW.
AL2ES . 0140-0197 C2FXD WIZA 180 PF 5% 300 VOCW
a12cs © G140-0204 C2EXD MICA ATPG 5 HPO -500NDCH 1
anza1 1296-0212 : CﬂNNECIOR:JM‘.K CHASSIS B . j
N2 1250-07a1 - 'CONNECTTIRIRF BNC BULKHEAD MOUNT .
arzLy . 00851-8001 COILIRF
Mz upa':'aa-anug.‘ CONLIAF ‘
Arzrel, D0B31-2016 mnnn:auun ‘be . S
’ ‘ CHASSLS PARTS
F2 2110-0001 FUSEZ 1.04 230y
. . ‘ SEREAL NUMBFAS. ABOVE 330-0244a
‘ w 00853 1-6027 GARLE ASSYIIF INPUT
. Wz - 1A0G-0508 FUSENOLOER: BRONZE CLIP

SERIAL NUMBERS ABOVE B850~02648
'

‘. # Bwn introduction io thia ssction for ordering information
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Appendix IT : Modela 851A/B
| . Tabla A2 2 Replacea.h!e Parts ‘
i@ Part No. uulpllnn #, Mie. Mir. Part No.
¢ k. i
) i i )
S ' )
0130-0017 C:VAR CEA B-50 PP’ ‘28480 0L30-0017
D140~ 0180 ' CiFAD HICA 3400 FF- 5% 5onvnc‘-| | ZB4BO| DL4Q-0Le0
G1a0-~0194% C3FXD HICA 110 PF SZ /28480 DL4O-01T4
0140-0167 * : | C2EXD MICA.-1BO PF 5% 300 VOCW D4042(° ROMLSFLALIAL
01400204 CaFXD MICA &TPF 54 NPD 5mwncu D4062| RDMISEATOLSL
0150~-C096 CiFXD CEH 0.05 UF +B0-203 L0CVICH, 91418 Ta- .
01500121  C3FXD CER 0.1 UF +80-20% 5QVDCMW . 4269 5C50015-CML ,
0166=-0142 CsFAD MY 0.033 UF LOI ZOUVDLK 284800 0le0-u1&3
01560-0174 LEFXD CER D.47 UF +B3~20% 25YDCW, 56289 SC11B75-CML
0160-0178 "CEFXO MICA 2TPF 53 300VDEW 04062] RDML5E270435
D160-2393 - CiFXD MY Q.33 UF 52 100V0CH L8486 663 Uk "
0170-0018 CIFXD WY JUF Si 200v0CW - aaall] TYPE 821N 10%52 v
0170-00432 CEIFND WY D.33UF 5% 100WDCwW - 99515] E1-3340 PYPE EMQ
.0170-0044 LiFXD WY O.4TUF L0 L0OVICH T 26446] G4FA0AB4TA
oL70-0093 CIFXD WY 0.022uF 203 50VDCH . 8441l] 4ONPE SIVLE )
| 0170-0084 CIFAD WY G.0b08UF 208 SOVDCW Y Ha41l| S0LPE SIVLE 3
01700006 CiFAD WY 0.22UF. 20X 50VDCW : B4411) GOLIPE STYLE 3
-01B0~0049 CiFAD AL ELELT ZOUF 50VDCW 56289| IDDADLGLSUHCHHL
0180-0089. C:FAD ELECT LUUF=10Z¢100% 150VOCW ‘56289| 30DLDSE15ARES
0180-C037 GFXD ELECT ‘47 UF 103 35VDCM 28480| 01a0~0097
Q1R0-0119 C2FAD ELECT" LUr —10+100% 2AVOCW 55284| 30DNDEGOR5AAS
.0tAc-0134 C:FAD ELECT 1OOUF =10+L00% 40VDCW . | 56289] D36254
a1so-a155 CiFAD ELECT 2.2 UF 20% 20VDCH ‘| z2a484| olan-01as
BiB0-0291 C:FAD ELECT 1.0 UF 102 ASYDCW 20480| Dlan-0293
04903-0125 RELAYSOPDT -24V0L 28480) 0490-0115 -
C&A3-1015 RIFAD COMP. 100 GHM. 35X L74W 0112 Le 1013
CoA-1225 . RSFAD LOMP 1200 OHM 5% 1/4MW S olll| CB L2235
Tan3=-2225 "ATFAD COMP 2.26 UHA 58 1744 01121 68 2224
0483-%624 - RIFXD COMP 5504 LIHM 3X 174l ‘01121 LB 5425 o
C4B4~100)% RIFXD COMP 10 OHM 10X 3/44 oli2l|' €6 1001
TCABb=1225 AIFAD LOMP 120U OHM 5% 1/2W 0LA2Af En'1225
obEL—-1828 - RIFRD COMP ]BOG UMM 5% 1J2W 01123 ER 1823
: DuBa=2025 " RIFXD CUMP ‘2000 0HM 5% 1724 01121] EB Z02% '
Oade-2725 7 REFXO CONP 2700 UKW 5% 172w niazy| E8 2725
- D606=nT25 : RIFXD COMP 4700 UKM 5% uzu ' o1121] EB 4T2s
: . o
CGaB4=5115 REFXE LUWP 510 GHM 5X uzu - 01121] Eb 5115
D4ns~B625 RIFXOD CUMP 55600 UKM 5% 1/2W 01121 EB 5628
ChE&—-G224 A2FXD COMP 6200-DHW SX L72W ‘01121 EB 6228
04B4=T7525 A3FXD CUMP 7500 URM 5% L/2W 01121 EB Tu2s
0887=-1011 RZFXD COMP 106 THM 10T L/2w 211214 EB 1011
‘6487-1021 © RIFXD IDMP -JOOU OHM J0% 142 ol121f €8 102)
Ue8T=1C3L R:FXD CONP Ll DHM 10X 1/2W o1121| Em 1021
oaBT-1231 RIFXD COMP 12K DHN 10T 1/2M OLi2A| €8 1231
0687-1521 REFXD CUMP (1500 (M 10% L/24 - oLi2l) Ee §521 .
0se7-2211 RIFXD CONP 220 GHA 10X L/2M oLi2y| E8 2213,
-gh8T-3311 RIFXD COMP 330 Ohp W L/ZW o121 €8 3311
0687-332] A:FXD COMP 3300 OhM 10% 1724 o1121] €8 3371 -,
0saT~2921 RzFAD COMP 3900 H4M 105 1726 oLiz1] Es 392
QsET-3931° RIFXD COMP 39K OHM 10% 1/2m oL121] €8 3931
CEBT4T21 " R3FXD cOWP 4700 UM 0% 1/Zm OLE2L EB 4721
CRBT=473L AFXD COMP 47K OHM 101, 120 gL121| EB 4T3
‘| U&BT-%&11 RIFED.COMP 560, UHM 108 142w 1 orvas En Seld
~06BT--582) 1 - REFXD COMP 5600 OHM 10X 3/2W o1121| Ep s .
08d7-6801 * RIFXOD COMP &8 OWM 10X A£2W oLL21| EB sBO1
=
- \ J

# Soe Introduction io this section foz ordering information




Modsls 851A/B

Table'A2-2, Replareable Parta (Cont)

mmn

& Part No.: _ Description # Mi. Miz. Part No.
Hoa7-8221 RIFXD COWP BZOD DHA 10T L/ZW oL12l]| Ea #°21
6490-1231 .° RIFAD COMP 124 OHN 10X LW o1121) ‘Ga 123}
0690=3721 ‘AZFXD COMP ZTOO0 OHM 53 L/4NW 1121 68 2721
b4TE~3153 CRIFED MET FLW 3.B34 OHM 12 1788 28480 0698-31562
045B-3155 RIFAD HET FLM 4,644 OHM 1T 1/8W 284680 0693-315%
0458-3406 RIFXD HET FLM 1,334 DHA L3 )/2M 28480) 0698-3406
0698~ 3=41 RIFXD HET FAW 215 -0OHM 3% 1/8W 28480 0A98-3441
0690=Thid RIFAD HET FLM 315 DHW 1% L/0W 28480 0693=34d4
0695-000% RIFXO COMP 2.7 OHM 103 LW 01121| .GB 2761
CT27-000% + RiFXD DEPC %5.7T LHA L/2X L/28 28430 07270085
ciz7-tuoe RIFY0 DEPL 11.6) OAM 1/2X 1726 . 28480| ©721-0008
CI2T-0018 RIFXD DEPL 17-b) OWM 3428 Li2W: 284a0| 0727-0010
0127-0047 RAFXD DEPC 37.35 OHM 1428 L42W 20430 0727-0017
01274025 RAFXD DEPC 515 OHA 1X 1724  20480] 07210025
0727-0033 R:™AD DESL 6101 OnM 13 L72W Zasap 0v27-C0033
0727-0034 RIFXD DEPC Tl.lb OHM 1X L/2W 24480 O727-0036
‘G12T-COAZ - RIFXD DEPC'96.25 OHM 1723 1 /2W 28480 QT27-0042
07270048 RIFXD DEPL 150 DHM LX 1/2W 28480 0727=-0048
LE72T-0042 R2FAD DEPE 247<5 OHM 1/2% 1/2W 2d480| Ql27-0042
C727-0063 RIFXD DEPC 29245 OHM 1% RL/2W 28480 0721-0043
g127-0074 RIFXD CEPC 436 G4M L/23 LJZN . . 20480) OT27-C024
07270094 . RIFXD CEPC BTO UNM LF22 M/2N. 28480 O72ZT-O0%%
. 0927-6122 RIFXD DEPL 2.91& OHM 1% L/2W zasag| o72T~0122
o757=-01061 RIFXD FLM L7084 OHM D52 Li6W 28480 uTsT-0L01
C757~0200 RIFAD MET FLH 5.024 OHM 1T 1/8W 28480| 0757-0280, '
0¥5T=0274 . RIFXD BET FLM R-22K OHN 12 1/8W 268480 0TST-0214
arsr-g273 RIFAD MET FLN 2.14K OWR L2 ) /aW . 284349 0757-0239
0757-0280 « RSFAD MET FLM XK OHM 13X L/BwW 2o4g0l o7sT=G280

| RTTP-CIET RIFAD MET FLM &Ha) OHW 1X 1/8M . 2B4BD| O787-0397
C¥57-6398 RIFXD MET FLM 75 OHM LE L/BW v 22480 O757~034a
CI57=C401 REFAD WET FLH 1U0 BHM i 1/8w 28480] 0737-DACL
Ci57-t417 REFXD MET FLM 562 OdM 1% L/8n 28480 0757~0417
0757-Caad REFXD MET FLM T.50K OUHM 1X L/8W 28480 0757=-0440
CT5T-0441 AIFXLMET FLW 0.2% OHM 15 LAHW 2a480) OT57-044l
CT5T=0na4s "REIFXD MET FAM 12.IK OHM LX L7bw 2a480] OT57-D4 44
0757-CeL7 WEFAD MET FLM TS50 OMM LY 1/2W 2p480( ' 0757-0847
2758-2403 RIFAD MET OX LODO OWM ST L/2W ‘ZA&80| O75H-04C3

" OTS8-CRaY8 i - RIFAD MET OX 4700 Ltk S2 1/2W 28480 0758—~C005
0758-¢0k2 REFXD MET OX 125 OWh 5% 1/2W 28480/ - 075A~0412
0754=0047 CRIFAD MET UX 1500 OHM 5T 1/32W 28480 OT88—0017
E158-C024 REFAD MET UM JUL CHM 5% 172 284800 Q750~0024
£758-0038. RiFXD MET DX 9100 UHM 5% 1/2W 28480 0758-0038
@158-E0aT RZFAD MET OX 7500 .0HM ST L/2W 28480 OTSE-0047
,cWsi~obi1a - CHFRD MET FLY 7500 OHM 5% 1M 284800 0761-00M6
Li61-coa7 RFX7 MET FLA 350, OHM 5T LW 28+80] 0tey-0C3T.

» DTSL-00TH HiFAD MET FLM 134 '0uM 5% I 28480) "0T61=-C0T4
QBLI=E040 RIFAD e 1 QWM L& 5W : 28480) 0811-0040
oAl L~L642 . REFXD ‘W 0.47:UHA 5% 2W 20480 Dall-1662"
0811-14688 REFXD WW 1.0 OHM 5% 2W 28400) 08L1-1b4b
0ALR-167) RIFXD Wi 2.7 OHN 5X 2W 28480 0811-1671
-tarz-go2? -’ - RIFAD W 3100 OhM. 5% 26480 0AkZ-0027
CaL3-may H3FAL Wi D47 DHIt 102 2W . 26480) 08130035
17500212 - CONNECTOR:JACK CHASSIS BNC 95713 30409-1
1250-0731 CGNNECTOHIRF BNC BULKHEAD MOUNT 28480 1250-0731 ‘

# See introductlon to this section for ordering information
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Appendix IE - i Madels 851A/B
Table A2-2, Replaceable Putts (Cont) :
& Part No. Description # Mfr. Mfr. Part No.

| 1400=-006C8 FUSENBILDERRBIRDNIE' cLir 95915 3ASLO-31 | .
1BS0~-0040 TRANSISTOR:GEAMANIUN PND. 28480| La50-0040 i
1850-0065 TRANS)STORIGERHAN IUM ZN1370 o1295| 2H13T70
1853-0020 TRANSISTOR:SILICON PHP 28480| 1853—-Q020 '
18540003 TRANSLSTORINPN SILILON 28580/ I.BS#-QOGS
1854~C005 TRANSISTOR:SELICON NPN ZNTﬁﬂ Q2735 2NTG8 L.
1854~0022 TRANSISTORINFN SILICON 284B0| . 1854-0022. '
LB54~0040 TRANSISTOR!GERMANTIUM PNP ZNFE3 02735| 2M3B3
‘1884-0012  RECTIEIERISILICON CONTROLLED 2M3528° 02735 2N3528
1501-002% DIOoE:SILICON 100NV 100MA 28480| 1901-0035 ¢
1901-0029 DIODE:SILICON 400, PIV 28480 1901-D029
 1901-0033 DIODE:SILICON L0OMA 1BOWV 28480| 1901-0033

T 1901=-0045 PYODEaSILICON 100PIV - 2B480| 1901045
1301-0049 DICDE:SILICON 50f IV 2846840) - 1901=~0043

I 1901~005% DHIDEzSILICLN LN629 . ' 03877 1Na29
1901-0096 DIODE2SELICON 120V 20483 1901-004a
1902~0017 GI0DE«HREAKGGWN: 5 LBV 10 400 H¥ 28480 1902-0017
1902-0025 DICOE,BREAKDUMNZ10.0V 5% 400 HW 2B4B0] 1902-0028
1902=-C241 DIODE BREAKDOWNIIOOY 20480| 1902-0241
19020764 DIDDE BREAKDUWN:I 8.2V 268480 1902=0780
2100-0495- AIVAR COMP LUDK OHH 303 LIN 175K 28480F 2100—C045
2300-0)1 5% RzVAR CUMF 1k ODHM 3DE LIN O.15W 28480] 2100~-01%4
2100=3773 REVAR Wi LK OHM lﬂl LIN IIZH 28430 21001333 !
2110-0001 X FUSEsL.0A 250V E 75915] 312001,

! 9]40__—009& " CCOILzFxD R_F 2 UH 28480] 914D-0088
Elﬁﬂ-uiBT CCILEFXD RF 1 MW 5% 284800 9150-0137
poasl-ool? COVER: INPUT BF FILTER 284480] 00BS1-040LT
00851~-200% BOARDIBLAKK PC 28480 0085 )~2C04
00851-2013 BOARD:ZPC BLANK 28460] 00851-2C13
coBs1-20)1é6 Bl].l_lD:BLANi. PG 28480 0I0851‘2ﬂlb
068518001 W POVER SUPPLY ASSY 20480 Q0RSA-4C01 '
00851-4002 SWITCH ASSY3l.F. GALN 20480] 0085i-8002
agas1~6013 - CABLE ASSY:ATTEN' OUTFUT 284B0! 0DB51-6L13
00851~6014 CABLE ASSYZATTEN INPUT 26480 00851-6014 N
ooea53i-&017 LOW VOLTAGE POMWER SUPPLY ASSY 28480] Q0851=-8617
00851-6019 BOARD ASSYTVEWT AMPL.  © 28430 00851~6019 .
goes1=-6021 . 'BLarD ASSY:CURRENT CUNTROLLED 28480] 00851=4C2)
o00p%51-&022 AMPLIFIER ASSY:IZD MC . 28480| 00B51-b022 .
BDB5I~60‘3.T' CABLE ASSYzIIF INPUT 23480 00351-6027
00A%1-6035 80ARD ASSYIANPUT BANDPASS FALTER 28480 008516035
00B5A-6037 CABLE ASSYSCRI VERT ‘ 28480 00B51~&037
€0851-8001", CORLIAF . 28480 00851-8001
00851~8002 COIL:RF ! 20430| - 0ORS1~4002
Q0852~-2016 - BOARD:BLANK PL , . 28480 U0B52-201&
QoB52-adls BCARD ASSYILVPS . ! 28480 0038%2-60%o

I ) 'I . " . . .
I '
il
! ' l .

AZ-26
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 CATHODE RAY TUB'E-WARRANIY

The cathode ray tu.:a {CRT) supplled tnyour Hewlett-Pnckard
+ Qycilloscope and replacement CRTa purchased from 6 are -
guaranteed by the Hewlett- Packard Company ageinst electri-
enl fatlure for a peried of ane year from the date of sale.
Broken tubes or tkbes with burned phosphor are not included
under this guarantee. If the CRT s brolten when recelved, 4

elaim should be made with the responsible carrier.

Yournearest Hew[ett-Pnckard Eh!es/Service Ofﬂ.ce maintiing
a stock of replavement tubes and,lf desired, will asslst in
proceilng the wa.rr.mty elivim,

Inordertoensure credktfnra CRT under the warranly perind
“the reverse stde of this aheet shouldbefllledout completely
ned returned with the defective tube. To avoid damage tothe
tube while in shipment, carefully follow the shipping instruc~
tions lised bolow; credlt s not-ailowed on broken tubes,

SHIPPING INSTRUCTIONS

- L. Carefully wrap the tuiw in 1/4 inch thiclk
L cottonbatting orgther soft padding material,

2. Wrap the above In heavy kraft Dpaper.

3, Parkwrnpped tubeina rjgidcontalner which
1 at lemst 4 inches larser thn.n the tube in .
each dimension. - .

4.‘- ' Surmundﬂ-nembeuﬁh nt!enst lour irmhes of
neckedexcelsior or similar ahackabsorbing
material; be sure the packing is llghtallarnund
the tube. X

' 6. Tubes remrned from outside the continental
United States should be packed Inawooden box, -

6. Shipprepaidby AIR FREIGHT or RAILWAY
EXPRESS.




