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Damage caused in the distribution amplifier of a Type 545A Oscilloscope as a re- 
sult of a shorted crt lead. 

NOTICE! 
IMPORTANT INFORMATION 

A seriously damaged distributed amp- 
lifier CAN occur in any of the following 
oscilloscopes : 
Type  541, all serial numbers above 6565 
Type  R3141, all serial numl~ers  above 111 
Type  545, all serial numbers above 9720 
Type  RlI45, all serial numbers above 132 
Type 54lA, all serial numbers 
Typc  R M I l A ,  all serial numbers 
Typc  513, all serial numl~er s  
Type  RI I43  all serial numbers 
Type  545A, all serial numbers 
Typc  Rh145h, all serial numbers 
Type  551, all serial numbers 
Typc  555 all serial numbers 

I n  these instruments, certain types of 
short  circuits (such as a crt  lead becom- 
ing disconnectctl antl shorting to ground) 
\\-ill cause the terminating resistor to 
b i ~ r n .  Secondary effects caused 1jy the 
burning of these resistors can result in 
estetisive damage as sho\vn in the picture 
above. Repairs in such an event are costly, 
both in money antl tlolvn-time for the in- 
strument.  This is indeed a regretable 
situation, but one that only time and es- 
perience in the field with the instrument 
could have brouglit to light. Since be- 
coming a\vare of the difiiculty, Jve have 

developed a field modification kit thai 
protects the distributed amplifier fron- 
damage due the these short circuits. Wc 
offer this ~~~o t l i f i ca t ion  kit free of charge. 

W e  earnestly recommend that ownerr 
of these instruments consider the instal. 
lation of this modification a must. 

Order  the modification kit througl 
your Telitronix Field Engineer. For  Typc 
551 antl Type 555 Oscilloscopes, order 
Field 3lodification Kit-"Fuse for P r o  
tection of the Distributed An~plifier" 
Tel; num1)cr 010-226. 

For all other instruments listed ahove 
order:  Field 1Iotlification Kit-"Fuse fo 
Protection o i  the Distributed Amplifier" 
'Teli number 010-227. 

Immediate steps are being taken a 
Tektronis  plants to incorporate thi. 
motliiication in all afiectetl protluctio~ 
instruments. T h e  Type of oscilloscop~ 
and the serial number a t  \vhich the motli 
fication beconic efiective \\-ill be an 
nouncetl in a future issue of SERVICI: 
S C O P E .  For  the present, please consul 
your Telitronis Field Engineer to deter 
mine i f  instruments you have on orde 
or  have recently received are afiectcd b! 
this notice. 

TYPE 5301540 OR TYPE 530Al540A 
SERIES 

OSCILLOSCOPES AND COMPOSITE 
VIDEO SIGNALS 

Par t  I 
Several T V  Broadcast Studios have 

) ten  using Type  530/540 or Type 530A/ 
i40A Oscilloscopes and trying to trigger 
)n a nonintegrated conlposite video sig- 
~ a l .  There  arc three different pulse trains, 
dl very close in amplitude, a t  the start 
) f  a composite video signal. Most oscil- 
oscopes, ~ v h e n  presented with this signal, 
vill try to trigger on each pulse of the 
hree trains. T h e  result is an unstable 
lisplay. 

Television engineers generally will pre- 
er the Type 521XD over other oscillo- 
;copes for viewing the composite video 
iignal. This  instrument, specifically de- 
iigned for television broadcast studio re-- 
luirements, contains carefully planned 
:rigger separator and sync separator cir- 
:uits that enable the instrument to trig- 
:er reliably on composite video signals. 
[ t  also provides other characteristics de- 
sirable fo r  the maintenance antl atljust- 
nent  of  television transmitter and studio 
x1uipment. T h e  Type  524AD enables the 
mgineer to observe any portion of the 
.clevision picture-from complete frames 
o small portions of individual lines. 

Hoxvever, the Type 530/540 or 530A/ 
j40A Series Oscilloscopes give usable rc- 
Suits i f  an integrator circuit is employed. 
-I suitable integrator circuit consists of 
a 10 Ic resistor and a 0.01 capacitor. 

T o  use this circuit with these instru- 
ments, patch the V E R T  S I G  O U T  of the 
oscilloscope to the T R I G G E R  I N P U T  
via the integrator circuit. 

Fo r  the Type  531, 532, 533, 541, antl 
543 or  Type  531A, and 541A proceed as 
follo\vs : 
Step 1. Use  a \vide band Plug-In Pre- 

amplifier in the oscilloscope ant1 
apply the composite video signal 
t o  the I N P U T .  Adjust the 
VOLTS/C11  to give 3 or 4 
centimeters of vertical deflection. 

Step 2. Patch the V E R T  S I G  O U T  to 
the T R I G G E R  I S P U T  via the 
integrator circuit. See fig. 1. 

Step 3. Set the TI1IE/C11 s\\.itch to .i 
11ILLISEC.  

Sten 4. Set the T R I G G E R  S L O P E  
sn-itch to - E X T  for negative- 
going signals or  + E S T  for 
positive-going signals and the 
T R I G G E R  M O D E  switch to 
A C  or  AC S L O W .  

Step 5. Turn  the S T A B I L I T Y  and 
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T R I G G E R I N G  L E V E L  con- 
trols full right. 

S t e p  6. Tui-n the S T A B I L I T Y  control 
to tlic left until the s\veep ceases 
to operate. Continue to turn the 
control to the left for several 
more degrees. 

S t e p  7. Turn  the T R I G G E R I N ( ;  
L E V E L  control to the left un-  
til a stable display is obtained. 

O n  instruments for \vl:ich this pro- 
cctlure is intended, the operator can vie\\. 
e i ther  a field o r  line presentation. Lirni- 
tat ions of these i~istrurnents, I~oweves,  
\\-ill not permit the operator to select thc 
line to I)e presented. 

Ed i to r s  note:  Par t  I1  of this article 
\\-ill appear in the nes t  ( i \ p r ~ l )  issue of 
S E R V I C E  S C O P E .  T h e  procedure f o ~  
vie\ving composite video signals on tlie 
T y p e  535, 545, 535A, and 545A will l x  
given at  that time. 

HELP IN USING AND UNDERSTAND- 
ING YOUR TYPE 535A OR TYPE 

545A OSCILLOSCOPE 
T h e  Typc  535A and Typc 545A Oscil. 

loscopes are cxtrcmelp versatile instru- 
ments.  T o  fully utilize their capabilities 
an operator must I)e completely familial 
\\it11 each control and its function. Thc 
n e w  operator, tlie partially informec 
operator,  or even tlie experienced opc ra to~  
\\-ill find the 1)ooklet "Vsing Your  Oscil 
loscope Type  535.k or Type  545A" ; 

great  aid in acquiring tliis desired tlegrcc 
of familiarity \\.it11 these instruments. 

Th i s  booklet is a r c~ i se t l  and up-tlatcc 
version of one originally \vritteti for oper 
a to r s  of tlie old Type 53.5 and Tj-pc 54: 
instruments*. I t  is \\-sitten in tivo parts 
P a r t  1 ,  "Getting Acquainted", dcsci-ihe: 
tlie effect of each front-panel control, ex 
plains in detail the unique Teli tronis fca 
turcs :  Delayed TI-iggcr, Delayed S\vcel 
and  Single Sweep modes of operatior 
( t ha t  give to these instrumcnts their higl 
tlegl-ce o i  f lcsil~le versatility), and out 
lines somc of the more frcqucntly en 
countered oscilloscope operations. 

P a r t  2 of the I>oolilet includes the in 
formation in tlic "Getting Acquainted 
section, in condensed form fol- easy refel- 
eiice, plus simple, easily-understood in 
structions on other applications of th 
oscilloscopes. 

T o  obtain a copy of this booklet, as  
your  Teli tronis Field Engineer for FIP- 

'Using Your Oscilloscope Type 535X o r  
Tvne 545.k". . A 

"A limited number of the booklets 
for tlie Type 535 and Type 545 a re  
still ava~lable.  Ask your Telitl-onix 
Fieltl Engineer for FIP-1 ,  "Using 
Your Type 535 or Type  545 Oscil- 
loscope. 

TEKTRONIX FIELD MAINTENANCE 
FACILITIES AND SERVICES 

T h e  Field 3lainteiiance Facilities antl 
Srrvices availal~le tlirongli your Tektronis  
Fieltl Engineer are descril)etl in a re- 
cently pu1)lisIietl 1)ooklet. Also in tlie 
booltlet are somc pictures of a typical 
maintenance facility and a Inap of tlie 
United States slio\ving tlie location of 
Teli tronis Field Offices. Those  Field 
Offices liaving a Rcpair Center arc itlenti- 
fied antl they, their atltlresses and tele- 
phone numbers are listed for ready ref- 
erence. 

For  your copy just call your Tektronis  
Field Engineer 2nd ask him for tlic 
Field Ifaintenance Facilities and Serv- 
ices I~ooltlet. 

QUESTIONS FROM THE FIELD 

1. Q. W h a t  is the risetime of the P500C1: 
Probe?  

A. W e  used the following equipment: 
a Type 545A Oscilloscope ~vit l i  
Type K Plug-In (l'assbantl of this 
combinatioil \\-as 30.5 mc) ,  a Typc  
108 Fast-Rise Mercury Pulser, antl 
a PjOOCI; I'robc. Risetime figures 
obtained under these conditions 
were as folio\\-s: 

P5OOCF (\\-it11 no attenuation) 
13.0 nsec. 
PjOOCF (with 1 0 S  attenuator) 
17.5 nsec. 

2. (2. D o  you have any drift figures 011 

tlie Type 503 Oscilloscope? 
-4. \Ve have never quoted any tlrift 

specifications for the Type  503. 
Ho\vevcr, \ve ran some checlts oil 
ten production Type  503's. After 
an initial \\arm-up period to allo\v 
the instruments to stabilize, t h r  
follo\ving drift figures were re- 
corded at  a sensitivity of 1 m\-/cm. 
Rememl)er, these al-e only typical 
figures and arc  not to  I)e consider- 
ed tlrift specifications for tlic Typc  
503. 

Average drift 1.5 cm/hr.  
hfinimum tlrift 0.5 cm/lir. 
N a s i ~ n u m  drift 3.0 cm/hr.  

T h e  input 6DJS's have the greatest 
effect on drift. Also, the t\vc 
2N544 transistors tlcsignatetl (2454 
antl (2164 in the vertical amplifiei 
affect tlie tlrift. 

3. Q. In tlie Type  580 Series Oscillo- 
scopes can a signal be connectec' 
directly to tlic vertical t1cilectio1- 
plates of tlie C R T ?  

!I. According to \'auglin \VeitIcl (Eli-  
g inwring) ,  ~ v e  liave not tlevclopcc 
an acccptal~le method for insertin& 
signals directly into the vertica 
deflection plates of the ci-ts in thesc 

instruments. T h e  problem is to 
match tile signal source to the ap- 
prosim;lte 900-oIim impetlance of 
the tlistri1,utetl plates. I f  any 
matcliing dcvice such as  a trans- 
former is used, mncli ringing antl 
distortion occnl-s. 

(2 .  Can you suggest a device for coupl- 
ing the output of a sine-\vavc or 
square-\vavc generator to the P6016 
Current Probc \\-hen testing thc 
passl~and or square ~ v a v e  rcsponsr 
of the ~ S O I X ' :  

,\. X 1%" piece of No. 18 solid \\-ire, 
formed into a question mark,  in 
series \vitIi a small 50 Q-1% resis- 
tor and soldcrcd to a female ulif 
connector \\-ill do the trick. (Scc 
fig. 2 ) .  Tliis test jia has a \'S\\:li 

O F :  
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Fig. 2 

of 1.05 at  20 mc and can be  used 
with a Tektronis  Typc  19011 Con- 
stant Amplitude S ~ g n a l  G e n e ~ a t o ~  
for passband response, and a Type 

105 o r  Type  107 Square \\rave Gen- 
erator for square \vave response. 

i. Q. W e  have noticed a spurious pulse 
on a Type  575 Transistor-Curve 
Tracer.  This  is a positive pulse 
which occurs bet\veen each normal 
cycle for P -X-P  transistors).  T h e  
pulsc length is about 5 milliseconds 
antl about 4 volts in amplitude 
\vIicn the base current is set  for  
1 milliampere per stcp. Could tliis 
pulse damage transistors having a 
lo\\? rcvcrse rating bet\veen base 
and emitter? If so, how can it be 
eliminated ': 

A. T h e  transistor is driven from a con- 
stant-current source. If tlie Step 
Zero is set so that the first base 
stcp occurs \vhen tlie transistor is 
cut off, the masiinuin voltage ca- 
pabilities of the Base Step Gener- 
ator \\-ill be present a t  the  base 
terminal of the transistor under 
test. Since the first step current is 
limited to the scale setting, there 
is small chance of damage to  tlic 
transistor niitlcr test. T h e  Step 
Zero control can be set to elimin- 
a te  tliis pulse i f  desired. 

6. (2. Can a Type  502 Dual-Beam Oscil- 
loscope be modified to  provide 
variable controls on tlie vertical 
amplifiers? 

A. Yes, a field modification Itit is 
available to accomplish this. T h e  kit 
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adds  a T7ARIABLE V O L T S / C I I  Type  510 Chicago, Illinois related problems and anxious to  help in I tll control to the iront panel for both 
the  U P P E R  and LO\\-ER beam 
vertical ;implifiers. I t  includes a 
complete set of components, parts 
list, schematic, photos, antl step- 
by-step iiistallation instructions. 
01-tler  tlie kit from your Tektronix 
Ficltl Ofiice. Speciiiy; Type  502 
Var ia l~lc  \'olts/cm I Iod.  Kit ,  T e k  
par t  number 010-222. 'She price 
is $10.50. 

USED INSTRUMENTS FOR SALE 

1 T y p e  315 Eric Vauglian 
s/n 198 Superior Elcctl-ic Co. 

2 T y p e  512 83 Laurel Street 
s/n 's  1817 Pr Bristol, Connecticut 
2717 

1 T y p e  521 I3oco \Vu 
Livingstone, New Jersey 
Tel. W y  2-1790 

1 T y p e  511D \\ialt Jannsons 
s/n 2615 Isomet Corporation 

Palisades Park,  
lie\\- Jersey 
'Tcl. \\yindsor 1-3070 

1 T y p e  512 Gus IVinston 
s/n 111 1 227 I iar ina  W a y  

Pacifica. California 

USED INSTRUMENTS WANTED 

1 'Type 31011 1I1lton D Post  
160 i\: \\- 30th Tel  I ace 
Ft  Lautlcrtlale, Florida 

1 T y p e  517 G Co~inell  
212 \Vensley Lane 
Eas t  I s l ~ p ,  Long Island, 
&?el\- York 

1 T y p c  535 Purcell Robinson 
o r  Type  1412 Nortli 62nd Street  
545 Pli~ladelpliia 31, Penna. 

1 T y p e  511 o r  Weaver County School 
T y p e  524 D~s t r l c t  

L 0 .  Keys 
Salt Lalie C ~ t y ,  U t a h  
Elgm 9-7691 

1 T y p e  535 01 Robert Slim 
535A Ultronics 

1 T y p e  CA 118 Nortli 3rd St.  
1 T y p e  C Camden, New Jersey 

\\'oodla\\ n 1-1661 

1 T y p c  530 o r  Professor George C. Ne\v 
510 Series ton, J r .  
\v\.ith a Type  Electronic Systems 
53/54C o r  Laboratory 
C A  Plug-In  IIassacliusetts Institute 

of Technology 
Cambridge 39, Xass .  

1 T y p e  112 \Vestinghouse Electric 
Prearnpli- COI-p. 
f ier  Cletus Hostetler 

P .  0 .  Box 281 
Elmira, Nen- Yorli 

1 T y p e  531 o r  Richard Van Lunen 
T y p c  535 9203 Alcona Street  

12anham, I lary land 

1 T y p e  530 Ixona rd  I I .  DeBall 
Series o r  5217 S.  Avers Avenue 

Series or 
Type  550 
Series 
Type  CA,  
o r  K ,  o r  I, 
Plug-Ill 

MORE LOST OR STOLEN SCOPES 

Tel;troiiix Fieltl Engineer Ron Bell re- 
mrts tliat a Typc 316S1, serial number 
)02, is missing irom the Goodyear Air- 
:raft Corpo~-ation in Akron, Ohio. If you 
lave any iiiformation on tliis instrmilcnt 
iotiiy the Goodycar .\ircrait Corporation. 

Tektronis  Fieltl Engineer Duncan 
loane  reports the t1isappex1-ancc o i  a 
Type 310.4, serial numhcr 011213, from 
.!~e Electroiiic Specialty Company, 5121 
;an Fernando Road, 1.0s Angelcs 39, 
California. If you rill1 across tliis scope 
n your area,  iiotiiy the Electronic Spec- 
d t y  Conlpany 11y collect \\-ire, oi- phone, 
Cliapnia~i 5-3771. 

Tile iollo\ving instl-i~metits Iiave disa1)- 
pcared irom the custody o i  the Philco 
Corporatioil, Governtneiit antl Industrial 
Group, 1700 \\'issahickon Avenue, Pliil- 
adelpliia, Pciina. 

1 Type  -51l.A Oscilloscope s/n 20379 
1 Type  CX Plug-In Preampliiier s/n 

10031 
1 Type 1, Plug-In Prea~nplificr  S/II 

5235 
1 Type 107 Sclual-e-\Vavc Generatoi- 

s/n 625 
If you linolv the \vliereal~outs o r  havc 

an?; information on these instruments 
please contact the Philco Corporation 
Computer Ilivision, Tes t  Equipment Con- 
trol Section, \Villo\v Grove, Pennsylvania 
Oltliield 9-7700, Extension -537. 

Tlic Florida P o ~ v e r  Corporation a1 
Winter Pa rk ,  Florida, reports tliat t h e i ~  
Typc  310S2 Oscilloscope s/n 6673 is miss. 
ing antl may have hccn stolen. Pleasc 
contact them ii you have any informatio~ 
on tliis instrument. 

DO YOU UNDERSTAND THE SWEEP 
DELAY FEATURE OF YOUR TEKTRONIX 

OSCILLOSCOPE ? 
T h e  S\vecp Delay* is an importaii 

ieature of tlie Type 53512, 51512, 555 an( 
585 Oscilloscopes. Ho\vcvcr, some user' 
of these instruments are completely una 
\\-are of the flexibility this feature pro 
vides o r  the many applications made pos 
sible by it. 

I t  is not within the scope o i  this publi 
cation to explain tlie S~vccp  Delay ieatur 
-space \\-ill not permit it-but \ve cal 
tell you l io~v you can have it explaines 
and demonstrated to you. Call your Tek  
t ronis  Ficltl Engineer! 

Tlie explanation and demonstration, i 
you desire, can be given beiore a grou 
o i  your teclinicians and engineers a t  
convenient timc and place. 

You \\-ill find your Tektronix Field E r  
gineer to be a competent instructor \vit 
a minimum o i  six months factory trail 
itig in tlie use and service o i  Tclitroni 
instruments. Furthermore,  lie is keen1 
and genuinely ~ntcrcstetl  in your scar 

eir solution. 
This is an economical program oficred 
1 a no charge basis. Tlie only thing ~ v e  
; I i  you to spend is your time! 

* I n  the Type 535 and 545 tliis fea- 
ture is Imo\vn as tlie Delaying Slveep. 

ORIGINAL PRODUCTION 
OSCILLOSCOPE 

RETURNS TO TEKTRONIX 
\ I /  

I n  July of 1917 Tektl-onis shipped it, 
irst production osc~lloscope-a Type  511, 
erial number 101. Dr .  A. R. Tuntur i ;  
l i rec tor  of Navy Acoustic Research at  
lie University of Oregon 3lctlical School 
n Portland, Oregon, took delivery on  
liis instrument for the purchaser, tllr 
J. S. Navy. 

Fo r  13% years this Type  511 aided in 
)rovidina Dr .  T ~ i n t u r i  with reliable in- - 
'ormation in liis research work-elec- 
:sonic mapping of tlie brain. Kno\vlecIgc 
:aincd in this research is ~ a l u a b l e  in the 
liagnosis antl treatment of neurological 
liseascs and ior tlie possible importance 
~i applying lio\v the brain \vorks to the 
le\-elopment of a ~neclianical brain for 
guided n~issiles.  I3uring this timc instal- 
ation o i  several factory-tleveloped im- 
Irovcment modifications aided this Type  
i l l  to keep abreast of Dr .  Tunturi's oscil- 
loscope requirements. T h e  instriimcnt re- 
mained, lie\\-evci-, essentially a Type  511 
\vliile Dr .  Tunturi 's  \\-orli continued to 
advance. Eventually the need for a more 
sophisticated oscilloscope I~ecame undeni- 
able. 

Rudy \ ' ~ ~ l i ~ i ~ l i  o i  the Tclitronix .Ad- 
vertising Department could see reciprocal 
1)enefits in Dr .  Tunturi's need for a more 
atlvancetl oscilloscope atid tlie Tektronix 
desire to  return their original 111-otluction 
instrument to its place o i  origin. 

Xccortlingly, lie assisted in \\-orking out 
a mutually 1)encficial agreement l~et \ \ -ee~l  
the interested parties. In exchange ior 
the T>-pe 511, serial ni11ii1,er 101, Dr .  
T u n t i ~ r i  accepted for tlie U. S.  Ravy a 
Tclitronix Type  515 Oscilloscope, an in- 
strnment admiral~ly suited to his present 
oscilloscope rcquii-ements. 

Type  511, serial ~ i i i n ~ l x r  101 no\\- 
stands proudly on display in the recel~-  
tion area of the Telitronix factory in 
13ea\-erton, Oregon. Every Teli tronis 
cmployce cspresscs his tlianks to  the 
U. S.  S a q  and Dr .  ~~~~~~~~i for theis 
co-operation in returning this instrument 
t o  us. IVe are  proud of our "iirst born"! 



COMPUTER ENGINEERS SAY P6016 
CURRENT PROBE A NECESSITY 

Telitronis Field Engineer Owen Harr i -  
son  reports many of the conlputer en- 
gineers lie calls on consider the Tektronis  
P6016 Current Probe a necessity in corn- 
pu tc r  ser\.icc \\-ork. They claim that  con- 
sitlera1)lc savings in computer service time 
can 11c rcalizetl I)y the use of this probe. 
Compared to tlie  neth hod \vlicre a one 
o h m  resistor must I)e inserted into the 
circuitry to ol~tain readings, the use of a 
P6016 Current P r o l ~ e  can cut computer 
service time I)y as  n111ch as  50%. 

Sf you are not acquainted with the Tek-  
t ron i s  P6016 Current Probe,  call your 
Tck t ron i s  Field Office. h Field Secre- 
t a ry  or a Field Engineer \vill he happy 
to  arrange a demonstration a t  your con- 
venience. I n  addition to I~cing iniorma- 
tive, tlic demonstration may  aid in solv- 
ing (o r  making it easier to solve) sonic ot 
yo11r engineering or servicing proble~ns .  

TEKTRONIX TOUCH-UP PAlNT 

Touch-up paint to match the colors anti 
finishes of Tcktronis  instrunients is non 
available. T h e  paints for touch-up jobs on 
gray-n-rinlilc, I~luc-wrinlile, o r  blue-viny: 
finished calinets come in 2 ounce jars 
Also, tlic blue-~vrinkle and blue-viny' 
paints thinned for spraying, a re  availablt 
in 1 quart cans. 

Orde r  througli your Tektronis  Ficlc 
Engineer o r  Field Office from the folio\\- 
ing chart. 
TEK N O .  DESCRIPTION Q T Y .  PRlCI 
252-083 Gray Wrinkle Touch-up 2-02 $1.1 
252-084 Blue Wrinkle Touch-up 2-02 1.1 
252-085 Blue Wrinkle ThinnedC I - q t  3.0 
252-086 Blue Vinyl Touch-up 2-02 1.1 
252-087 Blue Vinyl Thinnedi' 1-qt 2.8 

"These thinned paints ore intended for spray-gu 
application 

FINDING BURIED CABLES 

You may easily tletcrminc the position of 
a single conductor, buried eight to  10 feet 
be lo~v the ground surface, by magnetic 
detection. 

A 10 to 15-ampere 60-cycle current pass- 
ed through a buried conductor will creatc 
a strong niagnetic field that  a si171pIe 
picliup loop and detector can locate 
easily. 

If t\vo \\.ires of 117 v ac  circuit must 11c 
located, one of them must be discon- 
nected and an alternate c s t c r~ ia l  lead s u b  
st i t~itcd.  ( A  good gl-ound \\.ill do.)  If 
hot11 \\.ires are used, the magnetic flus 
f rom one \vill cancel the magnetic f lus of 
the otl1cr. 

An effective pickup loop consists of foul- 
to 10 turns of \\-ire formed into an  oval 
almilt five feet long and a foot \vide. By-  
pass the t\\-o leads from tlie loop \\-ith a 
.0l pi capacitor to reduce any I-adio fre- 
quency energy from 1)roatlcast stations. 

(If  cal)lc near a I~roatlcast antenna is to 
he located, yo11 may need an additional 
lo\\--pass filter to Iiccp r-f from reaching 
the tlctector.) -. l he detector neetls cnoug11 sensitivity to 
intlicatr signals at  a maximum of ahout 

1.5 volts rms. I\ 5inij)le l~attei-y-po\vcretl 
raiisistor amplifier xvitli fl-cqucncy inulti- 
~lication \vill raise I)otli the signal level 
rnd the frequency for licatlphones. 

1 Telitronis Type  321 battery-po\\~erctl 
)ortable oscilloscope may  be used to  
d i e  a visual measurement. I t  will do 
his job without an esternal preamplifier. 
Jsing the 321 \\-it11 the pickup loop and a 
I1 pf capacitor, you may locate each 
;round radial of a broadcast antenna 
vhilc tlie station is on the air. I n  this 
:ase the signal will be the station's car- 
ies.  

irou search I\-ith the pickup loop flat on 
he ground. W h e n  tlie loop is on both 
,ides of the buried conductor, it \\-ill 
~ i c l i  u p  energy from the conductor. 
4 s  the loop passes directly over the con- 
luctor, the signal disappears. W h e n  it 
noves past the conductor, the signal re- 
ippears. 

For cables deeper than 10 feet, increase 
111 dimensions of the coil to maintain the 
same accuracy. 

CORRECTION 
W e  milst call your attention to three 

errors, one typographical and two o f  
omission, in the article "Timing the  Type 
.530A/510A Series Oscilloscopes". This  
articlc appea~-ctl in the l3eceml)er 1960 
Service Scope. 

Tn Step 6 of this article the .5 psec/cni 
setting of the TSME/Cl f  s\\-itch should 
reatl .1 psec/cm. 

Jnstructions for adjustment of C375 
sliould Iiave follo\ved the instructions 
for adjusting C361. Here  they are :  
.-\tljust C375 for 1)cst linearity I~et\\;een 
the 2nd and the 6th vertical graticule 
lines. 

Finally, if it is necessary to  replace tlic 
ti\-o 6DJS o~ i tpu t  tu l~es ,  the I\-hole timing 
procedure slioultl be run t l~ rough  again. 

No\\-, i f  you don't mind, \ve \vill go 
apply a soothing lotion to  a very red face. 

Tektronix Instrument-Repair Facilities: There  is a fully-equipped and properly-staffed Tektronix In-  
A-2057 strument Repair Station near you. Ask your Field Engineer about Tektronix  Instrument-Repair facilities. 



USEFUL INFORMATION FOR USERS OF TEKTRONIX INSTRUMENTS 

NUMBER 7 P R I N T E D  IN U.S.A APRIL 1961 

TYPE 5301540 OR TYPE 530Al540A 
SERIES 

OSCILLOSCOPES AND COMPOSITE 
VIDEO SIGNALS 

Par t  2 
Fig. 1, which appeared with Par t  1 of 

this article in tlie February issue of 
S E R V I C E  S C O P E ,  was incorrectly 
tlrawn. T h e  circuit as shown was not 
an  integrator circuit. Notice that in 
the corrected (11-a~ving (fig. 1 belo\v) the 
10 k resistor prccetlcs tlie 0.01 piti capac- 
itor in the circuit from tlie VERT. SIG.  
O U T  to  the T R I G G E R  I N P U T .  

T R I G G E R  INPUT- 

Instructions in Pa r t  1 of this article 
dealt with the Type 531, 532, 533, 541, 
543, 531A and 541A instruments. Pa r t  2 
will deal \\.it11 tlie 'Vype 535, 535A, 545 
and 545.4 oscilloscopes. 
Tlicse more sopl~isticatetl oscilloscope!: 
provide the Telitronix unique Delaying 
Sweep feature and can also tlisplay eitlie~ 
field or  line presentations. In addition. 
the Delaying Siveep feature permits t11c 
operator to select tlie line presented 
Also, once the instrument is set up, tlic 
operator can switch from line to fieltl 
presentation I)y simply turning tlic 
HOII IZONTAI ,  D I S P L A Y  s\vitch. 

Here's ho\v you set it u p :  

Step 1. Use  a wide-band Plug-In Pre- 
ampl i f~er  in the oscilloscope antl 
apply the composite video signal 
to tlie I N P U T .  Adjust thc 
V O L T S / C 1 i  to give 3 or  3 
ccnti~ncters of tleflect~on. 

Stcp 2. Couple the V E R T  S I G  OU'I 
to the T I M E  B A S E  13 ( D E -  
L A Y I N G  SLVEEP) T R I G G E R  
I N  \vith an Integrator clrcurl 
consisting of a 10 lc resistor ano 
a 0.01 pfd capacitor. See f ~ g .  i 

time base .FP or 
(delaying r,u8sp)* 

trigger input 

vert sig out J 

(Note:  If available, Field sync 
pulses are prcfera1)le for triggel-- 
ing tlic Delaying Sweep.) 

Stcp 3. Set tlie H O R I Z O N T A L  DIS-  
P L A Y  switch to the 'B' IN-  
T E N S I F I E D  RY 'A' ( D E L A Y -  
I N G  S W E E P ) * '  position. Turn 
the T I M E  B A S E  I3 ( D E L A Y -  
I N G  S W E E P ) "  S T A R I L I T Y  
antl T R I G G E R I N G  L E V E I .  
controls full right. Set the 
T I 3 1 E  R A S E  13 (DELAYIN( ;  
S W E E P ) "  TIh fE /ChI  s\vitch to 
5 hLI1.I.ISEC and the L E N G T H  
control for 9 to 10 centimeters 
of slvecp. For  displaying posi- 
tive-going video signals, turn tlic 
' I ' I l IE R A S E  13 (DELAYIWG 
S W E E P ) *  T R I G G E R  S L O P E  
switch to + E X T  (+)* antl the 
T I M E  I3ASE 13 TRIGGEIIIXC; 
J I O D E  s\vitcli to AC (Type 535 
and Type  545 instruments do not 
have a triggering mode s\vitcli 
on tlie D E L A Y I N G  S \ \ .EEP  
section of their front panel), foi- 
ncgati\,c-going signals, stvitc11 the 
T R I G G E R  S L O P E  to - E X T  
(-)*. Turn  the T I J I E  BASE I3 
( D E L A Y I N G  S W E E P ) "  
S T A R I I - I T Y  control to tlie left 
until the ST\-ecp ceases to operatc. 
Continue turning tlie control 
several more degrees to the left. 
Now turn the T I M E  BASE I3 
( D E L A Y I N G  S W E E P ) *  
T R I G G E R I N G  L E V E L  control 
to tlie left until a s ta l~le  display 
is ol~tainetl. This slioultl occur 
\vhen the index mark is at  or 
nrar  tfie straight up position. 

Stcp 4. Set tlie H O R I Z O N ' S A I ~  DIS-  
P I ,AY sivitcli to the 'A' DEL'13 
l3Y 'R' ( I I A I N  S \ V E E P  I IE-  

L A Y E D ) *  position. Sct tlic 
T I M E  BASE A (AIAIN 
S W E E P ) %  T I I f E / C I I  sn-~tch to 
tlisplay any desirctl num1)cr o f  
lines. Trigger the 'A' DE12'D 
13Y 'R' ( 3 I A I N  S W E E P  D E -  
I ,AYED)* from tlie first line 
sync pulse after tlie delayed trig- 
ger by  turning tlie TISLE BASE 
A ( h f A I N  S W E E P ) *  STABI l>-  
TTY and T R I G G E R I N G  
1,EVEI- controls full riglit ant1 
then turning the S T A B I L I T Y  
co~i t ro l  to tlie left until the sweep 
ceases to operate. Continue turn- 
ing the STARII , ITY control to 
tlic left for scvcral more tle- 
grces. 
I f  you are displaying video sig- 
nals of positive-going polarity. 
s\vitcli tlie T I h l E  BASE A 
( M A I N  S W E E P ) *  T R I G G E R  
S I a O P E  control to + I N T :  i f  
you liave negative-going signals. 
s\\;itcli T I N E  RASE A ( M A I N  
S \ V E E P ) *  T R I G G E R  S I , O P E  
control to -1NT. Turn  tlie 
T I M E  B A S E  A ( M A I N  
S W E E P ) "  T R I G G E R I N G  
I,EVEI, control to the left until 
a sta1)le tlisplay is o1)tained. 
T h e  display will no\v he sin~ilar 
to the tlisplay obtained \vlien us-  
ing the 'Typc 524 Oscilloscope; 
the line presentation \vill jump 
from one line to tlie nest  as the 
D E L A Y  T I M E  1fUI,TIPI , IER 
is turned t l~rougli  its I-ange. 

13y s\vitcl~ing the H O R I Z O N -  
T A L  D I S P I A Y  control from 
'A' D E L ' D  13Y 'B' ( M A I N  
S W E E P  D E L A Y E D ) *  positio~i 
to the 'B' I N T E N S I F I E D  BY 
'A' ( D E L A Y I N G  S W E E P ) *  
position, you can have either line 
o r  field presentation. The  T I M E  
B A S E  A ( M A I N  S W E E P ) "  
briglltening on the T I M E  BASE 
B ( D E L A Y I N G  S W E E P ) *  will 
indicate the horizontal lines being 
observed \vith reference to the 
entire frame. + G A T E  A (+ 
G A T E  M A I N  S W E E P ) "  could 
be used to ~nodula te  the 'Z' axis 
of a monitor kinescope. 

Stcp 6. If dual trace operation with a 
Type  53/54C, 53C, or  CA Plug- 
I N  is desired, the trigger must 
be derived from an external 
source rather then the V E R T  



S I G  OUT,  due to the switching 
signals present. T I M E  BASE 
A (DELAYING S W E E P ) *  
sweep rates and length should be 
adjusted to give proper presenta- 
tion of interlaced pairs of lines. 

T h e  above method will give usable re- 
sul ts ,  but for specific applications most 
engineers will prefer a Type 524AD 
Oscilloscope with its carefully designed 
sync-separator circuits. 
* (Captions in parenthesis apply to the 
T y p e  535 and Type 545 instruments.) 

SERVICE HINTS 
Tektronix Field Maintenance Engineer 

Jack  Banister finds a pressure can of con- 
t ac t  cleaner a handy service tool. T h e  use 
of th is  cleaner has usually been with tube 
sockets in jittery vertical amplifiers. H e  
squir ts  the cleaner into the vertical-ampli- 
fier tube sockets. Several times this oper- 
ation has cleared up the trouble just fine. 
Indications of faulty pin contacts can 
generally be made apparent by wiggling 
a tube  in its socket. 

T h e  brand name of the contact cleaner 
Jack uses is "Injectoral". There are prob- 
ably other good contact cleaners in pres- 
su re  cans on the market, but this is the 
only one Jack has had experience with. 

Occasio~~al ly ,  wlien a Type 530/540 
Series Chopping-Transient-Blanking Mod 
Ki t  (Tek. No. 040-200) is installed in an 
instrument, the unblanking-spike phasing 
occurs too early and does not cover the 
switchiug transient. 

Increasing the blanking period should 
correct this condition. T o  do this, change 
the  resistor on the grid (pin 5) of V78 
from 270 k to 390 k. 

T h e  390 k resistor will generally in- 
crease the blanking period enough to 
cover the s\vitching transient and enable 
the  modification to work correctly. 
However,  isolated cases may require a 
resistor of an even higher value. Tek- 
t ronis  Maintenance Engineer Udo Lin- 
denmeyer found one instrument that 
required a 560 k resistor to give correct 
results. 

SOLVING POWER LINE PROBLEMS 
FOR BETTER SCOPE PERFORMANCE 
Problems arising from excessively high 

o r  low line voltage continue to plague 
users of Tektronix oscilloscopes in some 
areas. Tektronix oscilloscopes' are tle- 
signed to accommodate line-voltage vari- 
ations up to roughly *lo% from design 
center without loss of stability or ac- 
curacy; however, variation beyond these 
limits (105-125 volts for most instruments 
wired for domestic use) causes loss of 
accuracy and often, severe instability. 

T h e  problems reported seem to fall in- 
to three main categories: (1) continu- 
ously high or low line voltage; (2) fluc- 
tuation between high and low line volt- 
age; and (3) serious waveform distortion, 
giving the effect of low line voltage 
Some suggested solutions to these prob- 
lems a re :  

(1) The  first problem is easily solved 
for the on-ner of a Type 310(A), 316, 317, 
502 or 516 Oscilloscope. These instru- 
ments are equipped \\-it11 multi-tap power 
transformers, for use at various "high" 
or "low" line-voltage ranges. For  other 
instruments, it is necessary to provide 
some external step-up or step-down trans- 
former to provide the necessary operating 
voltage to the scope. A variable auto- 
transformer of the "Variac" or "Power- 
stat" type is particularly useful in ac- 
comodating a \vide range of input volt- 
ages. An inexpensive filament transfor- 
mer may also be used as an autotrans- 
former in cases where the line voltage 
is consistently high or low. Reconnected 
as sho\vn in Figure a ,  the transformer's 

I C 1 
Figure A. Low-cost line-voltage boost or drop cir- 
cuit, using o filoment transformer. Connect as 
shown for 6 v boost; reverse secondary connections 
for 6 v drop. Filament winding must hove minimum 
rating indicated in Figure B. 

wcondary voltage is added to or sub- 
tracted from the inconling line voltage 
to bring it within range. Be sure the fila- 
ment-winding current rating is adequate 
to carry the oscilloscope load (Fig. 13). 

Scope 

Type 
3 1 W !  
31 5 
316 
317 
321 
502 
503 
504 
507 
51 1 (A) 
51 2 
51 3 
514(A) 
515(A) 
516 
517[A) 
51 9 
524(A) 
525 
526 
527 
531 (A) 
532 
533 
535(A) 
536 
541 (A) 
543 
545(A) 
551 
555 
561 
570 
575 

Max. 
Power 
Consumption 
175 W 
375 W 
260 W 
260 W 

20 W 
280 W 
107 W 
93 W 

600 W 
240 W 
280 W 
475 W 
375 W 
300 W 
300 W 
1250 W 
660 W 
500 W 
380 W 
340 W 
240 W 
455 W 
475 W 
500 W 
550 W 
650 W 
520 W 
530 W 
600 W 
900 W 

1050 W 
175 W 
400 W 
410 W 

Recommended 
Transformer 
Rating (Min)  

2 Amp 
4 Amp 
3 Amp 
3 Amp 

1/4 Amp* 
3 Amp 
1 Amp 
1 Amp 
8 Amp 
3 Amp 
3 Amp 
6 Amp 
4 Amp 
3 Amp 
3 Amp 

15 Amp 
7 Amp 
5 Amp 
4 Amp 
4 Amp 
3 Amp 
5 Amp 
5 Amp 
6 Amp 
6 Amp 
7 Amp 
6 Amp 
6 Amp 
6 Amp 

10 Amp 
12 Amp 

2 Amp 
5 Amp 
5 Amp 

31 640 W 7 Amp 
95 725 W 8 Amp 
Power-hne regulation not requ~red  ~f bat ter~es 
re In place and l ~ n e  voltage does not  exceed 
25 v 

igure B. Chart of Tektronix oscilloscope power 
equirements. 

(2) The  second problem is a little more 
lifficult. Althougl~ slow periodic fluctua- 
ions in po~ver-line voltage can be con- 
.enientlp handletl with a variable auto- 
ransformer, as above, there are many 
m a s  where wide line-voltage variations 
ire so frequent that a constant-voltage- 
ransformer type of regulator appears to 
)e the only solution. However, for proper 
)peration of the oscilloscope power sup- 
)lies, it is extremely important that the 
.egulator does not cause waveform dis- 
ortion. The electronically-regulated 
lower supplies in Tektronix oscilloscopes 
-equire not so much a certain rms voltage 
In which to operate, as a certain mini- 
nun1 peak-to-peak voltage. Many regula- 
ing transformers of the saturable-react- 
mce type regulate primarily by limiting 
he peaks of the incoming sine waves. 
Either an rms or average-reading AC 
roltmeter (most voltmeters are of the 
atter type) may indlcate the proper rms 
~ o l t a g e  for scope operation. However, 
:he actual peak-to-peak voltage supplied 
3y most of the common "constant- 
voltage" transformers is insufficient for 
proper operation of the scope's power 
supplies. Under these circumstances ex- 
xssive ripple, jitter, and instability will 
result. Therefore, it is important to  use 
snly a low-distortion type of regulator - 
sne having less than, say 5% distortion 
at the highest expected incoming line 
voltage under full oscilloscope load con- 
ditions. Regulators of this type are 
available through commercial channels, 
though a t  some increase in cost over the 
models without waveform correction. 

T h e  third problem - serious waveform 
distortion, giving the effect of low line 
voltage -will be discussed in Par t  2 
of this article which will appear in the 
June issue of S E R V I C E  S C O P E .  T h e  
discussion will include methods of deter- 
mining whether waveform distortion will 
seriously affect the performance of your 
instrument and suggested solutions for 
the problem. 

USED INSTRUMENTS WANTED 
1 Type 515 Gene Pulaski 

200 Maple Ave. 
Graterford, Penn. 

1 Type 514 or J.  L. Hartke 
Type 515 for Elec. Eng. Res. Lab. 
cash or will University of Illinois 
trade Water- Urbana, Illinois 
man USM- 
24C Pulse- 
scope 

1 Type 310 Carl C. Rosen 
Ray Jefferson, Inc. 
4000 N. W .  28th Street 
Miami 42, Florida 

Copyright 1961 Tektronix, Inc. 



1 Type RM16 Herb Evans, Chief Eng. 
W T H S - T V  
1410 N. E. 2nd Avenue 

1 Miami 32, Florida 

1 General Pur- Robert W. Blair, R.1.D 
pose D C  to 1 3761 Stocker Street 
or 5 m c  scoDe Los Angeles 8, Calif 

P h o n e  AX 5-4347 5" c r t  

1 Type 575 

1 DC-to-10 mc 
01- better 
scope. 5" crt 

1 Type 121 
Amplifier 

1 Type 512 or 
Type 513 or 
Type  514 

1 Type  531A 
or Type  533 

1 Type  53/54C 
or C A  Plug- 
In  Uni t  

Roger Hill 
Electronic Systems of 

America, Inc. 
624 High Street 
Racine, Wisconsin 
Phone: M E  4-7747 

Phil Adelman 
6332 \V. 85th Place 
1.0s Angeles 45, Calif. 
Phone: O R  4-3504 

Stevens P. Tucker 
Physics Department 
Oregon State College 
Corvallis, Oregon 

Art Humpherp 
Digitrols, Inc. 
8 Industry Lane 
Cockeysville, Marylanc 

\Villiam Bowin 
54-D Oak Grove Drive 
Baltimore 20, Md. 

USED INSTRUMENTS FOR SALE 

1 T y p e  53/54C Ken Mollenauer 
Plug-In s/n Argonaut Underwriter: 
7414 - $125 250 Middlefield Road 
or best offer Menlo Park, Calif. 

1 T y p e  514D Gene Phelps 
K P T V  
P. 0 .  Box 3401 
Portland, Oregon 

1 T y p e  524AD Seymor Schatz 
s/n 2710 Rainbow T V  Sales 

& Ser. 
6302 Fifth Avenue 
Brooklyn 20, N. Y. 
Phone: H Y  2-6662 

1 T y p e  G Plug- R. L. Arntz 
In Uni t  The  Hartman Electri- 

cal Mfg., Co. 
175 N. Diamond Stree 
Mansfield, Ohio 

1 T y p e  543 with hlr. MacDonald 
T y p e  CA Sports Network 
Plug-In 36 West  44th Street 

New York 36, N. Y. 
Phone: MU 2-0117 

1 T y p e  513D Ronald Knight 
s/n 1887 Pulse Engineering, In1 
.Asking $495 560 Robert Avenue 

Santa Clara, Calif. 
Phone: C H  8-6040 

BEWARE OF MISLEADING 
INSTRUCTIONS 

The  instructions for installing the Type 
502 Horizontal Beam Registration Field 
Modification Kit (Tek #040-234) con- 
tain an error. O n  page 4, step 13 should 
read as follows: 
( ) 13. Solder the white-blue wire to 

the #1 wafer, #4 position. 
The possibility exists that there are 

Type 502 instruments in use with this 
mod installed with the white-blue mire 
going to the wrong (#3  position) con- 
tact. Under these contlitions, one of the 
horizontal deflection plates will be left 
"hanging" or unconnected. The  notice- 
able effect of this error is that with the 
HORIZ.  D E F .  P L A T E  S E L E C T O R  
switch in the U P P E R  BEAM AMP.  
position, the P O S I T I O N  control on the 
U P P E R  BEAM section of the front 
panel will have only 5 cm of horizontal 
range (using normal intensity). 

T o  correct the error, place the Type 
502 on the bench with the left side fac- 
ing you and remove the side panel. 0 1 1  

the #1 wafer of the H O R I Z .  D E F .  
P L A T E  S E L E C T O R  switch, locate the 
contact with two white-blue wires 
(Note: the #1 wafer is the one nearest 
the mounting bracket). Unsolder, from 
this switch contact, the white-blue wire 
that is dressed through one of the grom- 
mets on the bottom of the switch bracket 
(Caution: do not unsolder the white- 
blue wire running to  the neck of the 
crt). Move the unsoldered wire one 
contact to the right and resolder (this 
contact will have a bare wire going 
to the # 2  wafer of the switch). With 
this correction the instrument should 
operate properly. 

TYPE 580 SERIES OSCILLOSCOPE 
TRIGGER CIRCUIT MODIFICATION 
Installation of a Type 581/585 Tunnel- 

Diode Trigger Circuit Modification Kit 
will extend the reliable triggering capa- 
bilities of these instruments out to  a full 
100 mc. The  modification will not impair 
the instrument's ability to trigger reliably 
on signals of low amplitude or pulses of 
very short duration. 

Time required by a trained technician 
to install this modification is about six 
hours. Tentative triggering specifications 
of the instrument will then be as follows: 

Frequency Amplitude 
Internal DC to 10 mc 2 mm 
Triggering 10 mc to 30 mc 1 cm 

30 mc t o  50 mc 2 cm 
50 mc to  100 mc 3 cm 
D C  to 10 mc 0.2 v 

External 10 mc to 50 mc 0.5 v 
Triggering 50 mc to 100 mc 1.0 v 

This modification applies to all Type 
581 instruments below serial number 511 
and all Type 585 instruments below serial 
number 1071. Please consult your Tek- 
tronix Field Engineer to  order this mod- 
ification. 

TYPE 570 CHARACTERISTIC CURVE 
TRACER WILL SAVE THIS CUSTOMER 

MONEY 

Tektronix Field Engineer Francis 
Trost reports that one of his customers 
ad need of 19 matched tubes. This cus- 
omer ordered the tubes from a supplier 
nd the charges amounted to  $800.00. 
'he raw stock price of these tubes was 
81.95 each. Based on this experience, the 
ustomer felt he could more than justify 
he purchase of a Type 570 Character- 
stic-Curve Tracer. By matching his 
)\vn tubes, it xvould take only a couple 
)f situations like the one described above 
o realize savings that \\-ould more than 
.over the purchase price of a Type 570 
nstrument. An extra bonus would be 
hat the Type 570 would be readily avail- 
h l e  to the design engineers in tailoring 
:ircuits to  fit the operating character- 
stics of available tubes. Also, tubes 
:auld be selected faster and more accur- 
ttely for circuits requiring other than 
tverage electron-tube characteristics. 

PREFIXES AND SYMBOLS 
Reproduced in the chart below are the 

>refixes and symbols of electrical units 
as adopted I,v The National Bureau of 
~ t a n d a i d s .  - 

Your Tektronix Field Engineer has a - 
Supply of these charts in two sizes; a 
13/Jf' x 7" card suitable for posting near 
your. desk or in your work area, and a 
handy wallet-sized card convenient to 
carry with you as a quick and ready 
reference. 

H e  offers these charts to you with his 
compliments and suggests you contact 
him i f  vou have not received vours or if 
you require additional charts. 

@ Tekf ron ix ,  Inc. - 
P 0 .  Boz 500 . Beoverlon. Oregon 

Phone Ml$cliell 40161 . IWX-BEAY 11 I . Coble IEKTRONIX 

PREFIXES and S Y M B O L S  
o t  Electrical Units as Adopted b y  

The Nat ional  Bureau o f  Stondards 

UNIT 

10'2 

1 0' 

10: 

10 

10: 

10 

10- 

10': 

10.. 

1 o-L 
1 0-< 

lo-'. 

PREFIX 

t era 

gigs 

mega 

k i lo  

hecto 

deka 

deci 

centi 

mi l l i  

micro 

nano 

pic0 

S Y M B O L  

T 

G 

M 

k 

h 

d k 

d 

C 

m 

1 5  

n 

P 

Compliments o f  your Tektronix Field Engineer 



MISSING INSTRUMENTS 
O u r  Chicago 1:ield Office sends wort1 

that  a Type 31011 oscilloscope, s/n 13069 
is ~n i s s ing  antl may have been stolen 
11-0111 the Toledo Scale Company, 2033 
Sou th  hIichigan, Chicago, Illinois. 

If you liave any information regarding 
this instrument, please ~ v i r e  or call tlie 
'l'oletlo Scale Company collect. 'l'lie tele- 
phone nulnl~er is CA 5-7143. 

TYPE 81 PLUG-IN ADAPTER 
PARASITIC OSCILLATIONS 

Parasitic oscillations can occur on the 
trace of Type 581 antl Type  585 Oscillo- 
scopes \vlieii using tlie Type  81 Plug-In 
Adapter. These oscillations appear at  a 
frequency of approximately 200mc and 
liave an a~nplitutlc of fl-om t\vo to four 
Inm. 

11 simple modification of the 'Type 81 
\\-ill  cliniinate tlicse oscillations. 'I'liis 
motlification consists of 0.01 150 
volt tliscap atltletl in parallel to R549, a 
31c, 5\\-, \vise \vountl resistor. ,. 1 o i~istall this modification, remove tlie 
, . 1yl)c 81 from tlic oscilloscol~e and place 
it o n  the I~ench ljottom side up. Locate 
contacts I4 antl 16 on the male amplieno1 
coilncctor. 'l'race lncli  from these con- 
nectors to wlierc R 547 and R 548; two 
93 n, $ \v, precisioh resistors, join R 549, 
a 3 k, 5 \v, \vise wound resistor. Solder 
one end of an 0.01 pf ,  1.50 volt tliscap to 
this connection antl soltler the other end 
to the  ground lug located on tlie female 
:~rnplicnol connector. 

Th i s  modification applies to all 'Type 
81 Plug-In Atlapters except tlie follo\\~- 
ing: 

143 264 641 654 
152 266 642 655 
154 268 644 656 
188 272 645 661 

These instruments \verc modifictl out 
of seqnencc a t  the factory. 

REACTIVATING THE CATHODES 

A cathode-ray tube tliat has heen in 
storage for some time should be "re- 
activated" before being placed in service. 
T o  reactivate tlic cathode, operate the 
C R T  \vith 8 volts 011 tlie heater (other 
operating conditions normal) for about 
one hour, and follow with 24 hours of 
operation a t  normal heater voltage. Dur- 
ing the reactivation period the beam 
should be positio~ied off the face of the 
CRT.  

TEKTRONIX OPENS I N  MONTREAL, 

MARCH 15 
Opening the 36th Field Office provides 

~ i io rc  itnmetliate attention to tlie needs of 
Tel;tronix customers in Quel,ec, Kova 
Scotia, Prince Edward Island, Se\v  
13runs\\-ick, and Ne\~fo~indlant l .  These 
areas \\-ere formerly served from our 
Toronto Field Office. 

CHECK YOUR SERVICE SCOPE 
ADDRESS ! 

Please, i f  yoci wish unintcr~-uptctl tlcliv- 
el-y of your copy of Service Scope, advisc 
us of any changc in your address i n -  
mediately. 

After every mailing of this publication, 
our returned mail contains a large n u n -  
11er of copies marl<ctl "untlelivera1)le". 

U O ~ ~ J O  ' u o l ~ a ~ a a q  
OOS XOCi '0 'd 
'3UI 'x!UOJ+yal 

Investigation discloses that an  atldresscc 
niay have moved only fro111 one room to 
another witliin the same l~uildiiig, liow- 
ever, Service Scope delivered to his old 
atltlress niay not reach him. The  reason 
for their non-t1clive1-y seems to stem from 
the rapid expansion, both in size and ac- 
tivity, tliat many companies and military 
installations arc experiencing. Appar- 
ently, the people responsible for internal 
tlistribution of mail a t  these organizations 
find it difficult to keep abreast of the 
many IIIOVCS antl changes of personnel 
scsulting from this expansion. 

As an aid in insuring the delivery of 
mail under these conditions, we would 
like to offer the follo\ving suggestions: 
Iletermine th roug l~  the 11cople responsi- 
ble for tlistl-ibution of mail within your 
organization, the adtlress infol-mation re- 
quired to assure tlclivery of mail intended 
for you. Advise your col-respondents of 
this information. Notify them as quiclclp 
as possil~le \vlien changes occur in 
itiformation. 

Tektronix Instrument-Repair Facilities: There  is a fully-equipped and properly-staffed Tektronix In -  
A-2063 strument Repair Station near you. Ask your Field Engineer about Tektronix Instrument-Repair facilities. 



USEFUL I N F O R M A T I O N  FOR USERS O F  TEKTRONIX INSTRUMENTS 

NUMBER B PRINTED IN U.5.A JUNE 1961 

SOLVING POWER LINE PROBLEMS 
FOR BETTER SCOPE PERFORMANCE 

Editor's note:  Par t  1 of this article 
appeared in the April 1961 issue of 
S E R V I C E  S C O P E .  As exr~lained there, 
the ~ r o b l e m s  that affect Tektronix in- 
struments and arise from the condition 
of excessively high or lo\v line \foltage, 
seem to fall into three main categories: 
(1) continuous high or low line voltage; 
(2) fluctuations between high or loiv 
line voltage; antl (3) serious waveform 
distortion, giving the effect of lo\\- line 
voltage. T h e  first t ~ v o  of these categories 
\\.ere discussed in Par t  1 and some sug- 
gested solutions outlined. Par t  2, be lo^, 
takes up the third category antl co~icludcs 
the article. 

Pa r t  2 
T h e  third major probleni - serious 

~vaveform distortion - is the most dif- 
ficult to overcome, since general-purpose 
correction systems are not always i n -  
metliately available. T o  determine mheth- 
er \vaveform distortion will seriously 
aficct the performance of your instru- 
~ n e n t ,  use an oscilloscope to measure 
carefully the peak-to-peak voltage on the 
instrument's filament line, and compare 
this reading with the rms reading, as 
taken wit11 a calibrated voltmeter. For 
6.3 volts rms (indicating 117 volts rms 
power-line voltage) the peak-to-peak 
reading on the oscilloscope sl~ould be 
17.8 volts. If this reading is less than 
17.0 volts peak-to-peak, it indicates that 
the poxver supplied to the instrument is 
not adequate ior proper po\vcr-supply 
I-egulation throughout the instrument's 
nominal 105-125 volts rms rating. The  
instrument will prol~ably be in difficult?; 
somewhere above 105 volts rms. X p e a k  
to-peak reading of 15.5 volts or  less for 
a 6.3 volts rms voltmeter reading intli- 
cates that the instrument's power supply 
\\-ill regulate only marginally even a t  117 
1-olts I-ms, 011 the power-line waveform 
supplied. 

\\"e have hat1 reports of a few case: 
w11e1-e local ~vaveform distortion, com- 
bined \vith slight deterioration of tu l~es  
rectifiers o r  capacitors in the oscillo. 
scope, has caused a customer to go tc 
consitleral~le expense in component re 
placement because the instrument "drop 
pet1 out" of regulation above what ap 
pearetl to be 105 line volts. W e  sugges 
in these cases that an  accurate measure 
mcnt o i  the actual peak-to-peak line volt 
age be madc before replacing other t h a ~  

I obviously-iailed components. An adapter 
srich as that illustrated belo\v (F igureC)  

1N2070 

( o i l )  

1 N2070 
( o i l )  

:igure C. Peak-to-peak reading adapter for 20,000 
?/vo l t  V -0 -M.  

Jse of silicon diodes and oil-f i l led (or Mylar  or 

3aper) capacitors assures accurate voltage output 

RMS Peok-to-Peak 

105 v 297 v 

117 v 331 v 
125 v 354 v 

can be used with a voltmeter to obtain 
peak-to-peak ~neasuremcnt of the line 
\vaveiorm at nioderatc construction cost. 
Altel-natively an oscilloscope equipped for 
accurate diffescntial voltage measure- 
ments in the 300-350 volt range can be 
used to make the peak-to-peak voltage 
measurement directly from the po~ver  
line. I t  is not recommendeti that a scope 
be used "single ended" to measure its 
o\vn pol\-er line voltage because of possi- 
l ~ l e  measusement errors and serious shock 
and damage l~azards.  The  oscilloscope 
po~vcr  supplies should continue to regu- 
late properly dolvn to 295 volts peak-to- 
peak. If the peak-to-peak line voltage is 
less than 295 volts for an  rms  reading of 
105 volts, but the scope power supplies do 
regulate correctly at  295 peak-to-peak 
volts, then the trouble is ~ n o s t l y  in the 
po\ver-line ~vaveform, and power-supply 
conxponents are probably in good condi- 
tion. 

I f  power-line waveform distortion 
exists on the power lines into pour build- 
ing, the easiest solution may be to have 
the local poxver company correct the 
waveform for you. However, if it's caused 
by in-plant equipment (any high-current, 
nonlinear load \\-ill cause some distor- 
tion), it may be necessary to apply your 
own \vaveform-correction, using a filter 
of appropriate design and a trans for me^. 
( to compensate for filter losses) bet\vec~i 
the po\vcr line and the oscilloscope. 111 
extreme cases where severe fluctuation: 
and tl-ansicnts a]-e also involved, it ma) 
be necessary to employ a motor-generatoi 
set to obtain a steady, sinusoidal .rvavc- 
form. As before, be sure that the currenl 
rating of the filter or  motor-generator se. 
is atlequate ior oscilloscope operatior 
(See Figure B). 

Scope 

TY pe 
310(A! 
31 5 
316 
317 
321 
502 
503 
504 

Max. 

Power 

Consumption 

175 W 
375 W 
260 W 
260 W 

20 W 
280 W 
107 W 
93 W 

Recommended 

Transformer 

Rating (Min) 

2 Amp 

4 Amp 

3 Amp 

3 Amp 

1/4 Amp" 

3 Amp 

1 Amp 

l Amp 

8 Amp 

3 Amp 

3 Amp 
51 3 475 W 6 Amp 

51 4(A) 375 W 4 Amp 

51 5(A) 300 W 3 Amp 

516 300 W 3 Amp 

517(A) 1250 W 15 Amp 

51 9 660 W 7 Amp 

524(A) 500 W 5 Amp 

525 380 W 4 Amp 

526 340 W 4 Amp 

527 240 W 3 Amp 

531 (A) 455 W 5 Amp 

532 475 W 5 Amp 

533 500 W 6 Amp 

535[A] 550 W 6 Amp 

536 650 W 7 Amp 

541 (A) 520 W 6 Amp 

543 530 W 6 Amp 

545(A) 600 W 6 Amp 

551 900 W I0 Amp 

555 1050 W 12 Amp 

56 1 175 W 2 Amp 

570 400 W 5 Amp 

575 410 W 5 Amp 

58 1 640 W 7 Amp 

585 725 W 8 Amp 

"Power-line regulation not required if batteries 

ore in place and  line voltage does not exceed 

125 v. 

Figure B. Chort of Tektronix oscilloscope power 

requirements 

Incidentally, it should be mentioned 
that a step-up transformer alone should 
not be used \vhere wavefo~nn distortion 
is the primary cause of power-supply 
regulation prol~lcms. If the peak-to-peak 
voltage of a seriously flattened power--line 
\\-avefol-m is increased suificiently to 011- 
tain good po\ver-supply regulation, the 
unregulated filament lines in the scope 
will rise to excessive levels, causing pre- 
mature t u l ~ c  failures from increased dis- 
sipation, gas, leakage, and filament burn- 
outs. 

As \\.it11 other problems in using o r  
maintaining your Tektronis  oscilloscope. 
you'll find your local 'Tektronix Field 
Eugineer is anxious to help in identifying 
and solving any poivcr-line problems that 



i n t e r f e re  wi th  your instrument's best per- 
f o rmance .  A list o f  Tek t ron i x  Field 
O f f i c e s  can be  found in  our current 
ca ta log ,  and is reprinted fro111 t ime t o  
t i m e  i n  Service Scope. 

TESTING UNIJUNCTION TRANSISTORS 
WITH TRANSISTOR CURVE TRACER 
B y  W a l t e r  Keller, Project Engineer, 

Cord i s  Corporation, Niaini, Florida, wi th  
J e r r y  Kraxberger, T e k t r o n i s  Field E I I -  
g ineer ,  S t .  Petersburg, Florida, assisting 
w i t h  write-up. 

Edi tors  note:  I f  you are (a s  your 
ed i t o r  w a s )  in a bit o f  a quandary as t o  
w h a t  is a unijunction transistor, a little 
research m a y  be indicated. 

T h e  General Electric Transistor Mall- 
ua l ,  Fourth Edition, contains a descrip- 
t i o n  o f  unijunction transistors wi th  an 
explanation o f  their theory o f  operation. 
I believe the  short t ime required t o  read 
t h i s  material v ~ i l l  Be t ime well spent. It 
wil l  aid in the  more  thorough under- 
standing o f  Mr.  Keller's and Mr.  Kras -  
berger's  article and perhaps give a greater 
appreciation o f  the  versatility o f  unijunc- 
t i o n  transistors in many  circuit applica- 
t ions .  

T h e  utility o f  a curve tracer for cir- 
cu i t  design has proved itself t o  many.  
F o r  those w h o  have let it become a sec- 
o n d  "right arm", it is a major handicap 
w h e n  the  curve tracer can not  be e m -  
ployed t o  study one o f  t he  less conven- 
t ional semiconductor groups. 

I n  studying t he  uni formi ty  o f  a f e w  
commercially acquired 2N492 transistors 
--particularly the  intrinsic s tand-of f  
ratio'  or the  breakdown point o f  t he  emit-  
t o r  voltage as a function o f  the  voltage 
be tween  the  bases-the following tech- 
n ique  was  used:  

Employing  any  conventional transistor- 
curve  tracer, connect B ,  o f  a unijunction 
transistor t o  ground and B2  t o  t he  sweep 
vol tage  as the  collector would be  con- 
nec ted .  T h e n  connect t he  emitter t o  the  
stepping constant current source and 
shun t  a 0.1 p f  capacitor f r o m  B ,  t o  E .  
S w e e p  the  bases wi th  a positive half-sine- 
w a v e  voltage and the  emitter w i th  a 
positive constant current just as one 
would  do  in the  common  emitter N P N  
connection. ( S e e  Figure 1.) 

O n  a Tektronix  T y p e  575 Transistor- 
Curve  Tracer,  connect B2  t o  t h e  terminal 

marked base, and B ,  t o  t he  terminal 
marked emitter (g round) .  Connect an 
0.1 p f  capacitor f rom emitter t o  ground. 
Apply  voltages for the  common  emitter 
N P N  transistor connection. 

Consider a single emitter current step 
and the  accompanying half-sine-wave 
voltage applied t o  B ,  (illustrated in Fig- 
ure 2 ) .  Initially the  current is stepped 

f r o m  zero t o  a positive value o f  con- 
stant current ( say  t o  step # 1 )  as in 
Figure 1. T h i s  constant current step 
causes the  capacitor C t o  charge at a 
linear rate and the  instantaneous voltage 
is plotted as emitter voltage o n  t he  verti-  
cal axis in Figure 2. W h i l e  t he  emitter 
voltage is increasing, t he  B ,  voltage 
(half-sine-wave which coincides w i th  cur- 
rent in step #1) is increasing (mov ing  t o  
the  right f rom A to  B in Figure 2 ) .  Even  
though the  voltage o f  B ,  reaches the  peak 
value o f  B ,  t he  transistor is inactive be- 
cause the  capacitor charges rather slowly.  
A s  the  B ,  instantaneous voltage decreases 
f rom point B t o  C ,  the  capacitor voltage 
has increased suff iciently for the  emitter 
t o  trigger the  transistor into conduction 
causing the  emitter voltage t o  discharge 
the  capacitor voltage f r o m  C t o  D.  Note  
that a second ( E  to F ) ,  and even a third,  
firing point can some t in~es  be  observed. 
In  Figure 2 w e  have shown only  one 
complete emitter current step w i th  i ts  ac- 
companying B ,  half-sine wave  sweep. 
Figure 3 is an actual photograph o f  a 
General Electric T y p e  2N492 unijunction 
transistor ( f o rmer l y  called double-based 
diode) displayed on  a Tek t ron i x  T y p e  575 
Transistor-Curve Tracer.  Front panel 
controls o f  the  instrument were set as 
follows: 

Vertical-0.5 Base Vo l t s /D iv .  
Horizontal-1 Collector V o l t / D i v .  
Base S tep  Generator-Polarity t o  + 

and Step Selector t o  0.01 rna/step. 
Collector Sweep-Polarity t o  + and 

Peak V o l t s  t o  10 volts  on  20 volt  
range. 

Dissipating Limiting Resistor-to ap- 
prox. 2 Q. 

'Transistor Mounting Board-to ground- 
ed emitter positton. 

I f  one considers t he  locus o f  breakdown 
points (point  C for each curve) ,  a com-  
plete relation o f  emitter breakdown vol t -  
age as a function o f  B ,  voltage is ob- 
tained. All points below and t o  t he  right 
are nonconducting points; above and to  
the l e f t  are emitter and base voltages 
where conduction would occur w i th  the  
conventional uniiunction characteristics. 

Vp=peak emitter voltage 
N=intrinsic s tand-of f  ratio ( 1 )  ( 2 )  ( 3 )  

Vbb=interbase voltage 
TJ=junction temp.  ( D e g .  Kelv in)  

[11 Figure 2 Vp is the  emitter voltage on 
he vertical axis anti Vbb is the  B ,  volt-  
ige on  the  horizontal axis for point C .  I 
References: 

1. "Silicon Unijunction Transistor 
I'ypes", General Electric Company Bro- 
:hure #Ecg357 Rep  1/60 

2 General Electric Company Transis-  
tor Manual, 2nd. Edit ion,  pp 40-11. 

3. " A  Handbook o f  Selected Semicon- 
luctor Circuits". N a v S h i ~ s  93483. N O b s r  
73231, RuShips,  ~ a v y  ~ e p t . ,  p p  6-57, cir- . ~- 

x i t  #6-15. 
4. T . P .  Sylvan,  "Bistable Circuits U s -  

ing Uniiunction Transistors". Electronics. 

TYPE Z UNIT 
DAMAGE HAZARD 

W e  have found a problem in t h e  T y p e  
Z DifferentialLComparator Un i t s  ( w i t h  
serial numbers below 749) .  Under  a parti- 
cular set o f  conditions this  problem can 
cause trouble. T h e  contacting sectors o f  
t he  M O D E  switch are a f e w  thousandths 
too wide.  Consequently, i f  you t u rn  the 
M O D E  su itch too  slowly when  changitlg 
f r o m  one mode t o  another you m a y  
ground the  input signal through the  10- 
T u r n  Precision Potentiometer.  . . w e  
traced several potentiometer failures t o  
this problem. Also,  you m a y  short I N -  
P U T  A directly t o  I N P U T  B as you 
turn  the  M O D E  switch. 

Y o u  can minimize the  chances o f  this  
trouble occurring b y  turning t he  M O D E  
sn i t ch  quickly when  changing f r o m  one 
position t o  another-the trouble is more  
apt t o  occur i f  you hesitate between 
switch positions. However ,  a more  
practical w a y  t o  protect the  instrument 
is t o  install a Z-Unit  Field Modification 
Kit ,  T e k  number 040-262. T h e  K i t  con- 
tains four each 0.02@f, 150 v capacitors 
and 33 k ,  r / l  w, 10% composit ior~ resistors, 
a schematic diagram and installation 111- 
structions. There  is no  charge for this  
ki t .  Place your order through your T e k -  
t ronis  Field Engineer and be  sure t o  
include the  serial number o f  t he  Z U n i t  
for which the  modif ication is intended.  

I f  you prefer, you m a y  obtain t h e  capac- 
]tors and res~s tors  locally and make  the  
modif ication using the  instructions that  
follo\v as your guide. First, however,  
consult the  switch identification aid 
she\\-n in figure 1 below. 

1 .  wafer. .re .urb.red fro. front (a 
rear; wafer 0°C b c h g  ""L", a t c .  

2. 111 coniacr p w l r l o n n  arc mmbered 
rchr lvc  t o  the lv l ich  Index key u 
.horn. 

3 .  m.inec. on front or rear of W f c i  
have an "r' or I'R" . " f f l X ,  rrapcct- 
Lvoly. 

Here are the instructions for  the m o d -  
i f ication: 

Copyright 1961 Tektronix, Inc. 



I N S T R U C T I O N .  
( ) 1. Remove the strap connecting W2- 

12F to W1-12R of the mode switch 
(see figure 2, step 1) .  

( ) 2. Remove the white-violet wire from 
W1-12R (see figure 2, step 2). 

( ) 3. Replace the .Ol pf capacitor (lo- 
cated between W2-12F and the 
metal shield plate of the mode 
sn-itch) with a .02 pf 150 v capac- 
itor (see figure 2, step 3) .  

( ) 4. Solder one end of a .02 pf 150 \- 
capacitor to W1-12R and solder 
the other end to the metal shield 
separating W l  and W 2  (see 
figure 2, step 4). 

( ) 5. Solder one end of a 33 k, % \I-, 
10% resistor to W2-12F (see fig- 
ure 2, step 5).  

( ) 6. Solder one end of another 33 k, 
I/s w, 10% resistor to W1-12R 
(see figure 2, step 6). 

( ) 7. Solder the remaining ends of the 
33 k, I/s IV, 10% resistors (just In- 
stalled) and the white-violet wire 
(removed in step 2) together (see 
figure 2, step 7). 

( ) 8. Parallel each of the remaining 
33 k, % w, 10% resistors with the 
remaining .02 pf 150 v capacitors. 
Clip both combinations to leads 
of approximately inch. 

( ) 9. Replace the ground strap con- 
necting W2-7R to the shield 
(separating IV1 and W2)  with 
one of the 33 k-.02 pf combina- 
tions described in step 8 (see 
figure 2, step 9).  

( ) 10. Using a scribe or a sharp solder- 
ing aid, unsolder W1-1R from the 
shield. Solder the remaining com- 
bination of the 33 kF.02 pf from 
this contact to the key of the 
switch (see figure 2, step 10). 

( ) 11. T H I S  C O M P L E T E S  T H E  I N -  
STALLATION.  Recheck your 
work. 

Figure 2-Drawing showing installation 
steps for the above 2-Unit field modifi- 
cation. 

USED INSTRUMENTS FOR SALE 

1 T y p e  524D Jim Robertson 
Chief Engineer 
IVLEX T V  
Lexington, Kentucky 
Phone L E  4-8747 

1 T y p e  5 l l A D  I-iarry Nickerson 
s / n  1730 Chief Engineer 

Chalco Engineering 
Corporation 

15126 Broadxvay Street 
Gardena, California 

1 Type 511AD Erich Frank 
s/n 1223 University of Chicago 

Enrico Fermi Institute 
5630 S. Ellis Street 
Chicago 37, Illinois 
Phone M I  3-0800, 
Ext. 3757 

1 Type 535 Chas. Hagen, Test Eng. 
s/n 7189 Microsonics, Inc. 

349 Lincoln Street 
Hingham, Mass. 

1 Type 317 or Charles Woll 
other D C  to 10 361 Holmes Road 
MC scope Holmes, Pennsylvania 

1 Type 514D or John Creedon 
Type 515 Applied Radiation 

2404 N. Main Street 
Walnut Creek, Calif. 

L Type 310 (in- Howard E. Winch, 
struments in CWO,  W 3  
need of repair Det. 2, 714th AC& 
preferred) W R O N  

Driftwood Bay, Alaska 

I 1 Type 121 Am- John West  
USED INSTRUMENTS WANTED ~ l i f i e r  (condi- Tektronix. Inc. 

1 Type 531 o r  Donald Lusk 
Type 532 2521 South Pearl St. 

Denver 10, Colorado 

1 Type 512 o r  Douglas Waltz 
Type 514 410 West  Park Avenue 

Kokomo. Indiana 

1 530 Series (or George Jacobson 
equivalent) 2931 Anzac Avenue 
scope Roslyn, Pennsylvania 

Phone T U  4-1345 

tion of instru- 442 ~ a r r e t t  Road 
ment not Lexington 73, Mass. 
important) 

1 Type 545 Chas. Hagen, Test Eng-. 
hIicrosonics, Inc. 
349 Lincoln Street 
Hingham Mass. 
Phone R I  9-3100 

1 Type 524 Test Equipment Co. 
and 9012 Diana 

1 Type 511 El Paso, Texas 

ANOTHER NEW FIELD OFFICE 

T o  better serve the area outlined by 
the map above, we have opened a new 
Tektronix Field Office a t  3530 Golden 
Gate Way in the community of Lafayette, 
California. Strategically located in the 
fast-growing East Bay region, this office 
makes the many services offered by a 
Tektronix Field Office more conveniently 
available to people in this area. 

Tektronix Field Engineer Howard King 
\vill be in charge of the new office. 
Howard joined Tektronix as a Field En- 
gineer in 1956 serving in this capacity 
in our Long Island Field Office until 

June 1959 and more recently in our Palo 
Alto Field Office. 

Tektronix Field Engineer Tony Bryan, 
presently with our Field Office in Endi- 
cott, New York, will join Howard in the 
new location on about July 1st. 

Field Secretary Virginia Brown will 
assist Howard and Tony with details in 
the new office. 

Telephone numbers of the new office 
are: For  the Oakland, Berkeley, Rich- 
mond, Albany, San Leandro communities 
CLifford 4-5353; for all others YEllow- 
stone 5-6101. T W X  Number: L A F  C A L  
1639. 
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MISSING OSCILLOSCOPES 
O u r  Union. Ne\v Jersey Field Office 

sends  ~ r o r d  that a Type  310A Oscillo- 
scope. serial number 29959. is missing 
ant1 may  have Ixen stolen from the Nat- 
ional Cash Register Co . of Newark. Ne\v 
Jersey . If you have any information on 
tlie ~vliereabouts of this instrument. please 
contact the National Cash Register Co . 
in Newark. New Jersey . 

A WORD OF THANKS 
AND A SUGGESTION 

T h e  February issue of S E R V I C E  
S C O P E  carried an article warning 
against  damage tliat can occur to the dis- 
tributed amplifier of some Type  530/550 
Series Oscilloscopes . 

W e  wish to thank the many. many 
people \\-110 \\-rote us expressing appreci- 
ation for our candor in bringing tlie 
situation to your attention . Requests for 
the motlification kits liave been so num- 
erous T\-e liave not been able to procure 
enough components to f i l l  your orders 
promptly . \Ve are asking for your pa- 
tience c until \\-e are able to do so . 

I n  the meantime we would like 
to emphasize the fact tliat chances 
are  extremely small that you will have 
any  trouble . If you \vish to reduce these 
chances still further. we suggest tliat you 
cliecl< to see that the base of the C R T  is 
clamped securely . Xlost cases of trouble 
liave been cailsetl by the vertical deflec- 
tion-plate leads shorting to the edge of 
the C R T  sl~ield opening after the C R T  
has moved in its clamp; rougli l~anclling 
may cause slippage i f  tlie clamp is not 
secure . Some plastic electricians' tape 
1)lacetl around tlie shield opening \\-ill 
also help . 

W e  do not ~visli  to retract the recom- 
mendation that the modification I)e 
made-it can prevent a costly repair . 
I-lowever, some liave felt a degree of 
panic which we did not intend and \vhicll 
cannot be justified . 
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Tektronix Instrument-Repair Facilities: There  is a fully-equipped and properly-staffed Tektronix In-  
A-2086 strument Repair Station near you . Ask your Field Engineer about Tektronix Instrument-Repair facilities . 
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ADVANTAGES OF INSTRUMENT 
CYCLING AND A DESIGN 

FOR A CYCLING UNIT 

Figure I-Instrument Cycling Unit. 

T h e  cycling of an instrument after I-c- 
pair invites incipient failure from any 
cause before placing the instrument in 
service. Periodic switching of the instru- 
ment on antl off over a span of from 
16 to 24 hours can precipitate tube fail- 
ure (open< or  shorts),  electrolytic I~reak-  
tlo~vn, transformer breakdo\vn or  failure 
of components in marginal condition. 
Cycling will also accomplisl~ the gradual 
aging of any Re\\- tubes installed in the 
repair process. 

Changes in original characteristics of 
tuhes and other newly installed compon- 
ents will most likely occur during the 
cycling period. For  this reason, cycled 
instruments require a recheck of cali l~ra- 
tion before returning to service. 

Typical checli points are:  
Vertical balance antl gain 
Plug-in gain and D.C. balance 
Sweep timing (sweep cal. a t  1 msec/ 

~111) 
Complete checli and final adjustment 

of  tr igger operation, 
I x s  Hut-lock of the Tektronis Fieltl 

Training staff has designed a unit to 
control the  cycling of repaired instru- 
ments. I t  provides simplicity of operation 
with reliability and a t  the same time in- 
corporates sufficient versatility to cover 
most anticipated cycling conditions. 

T h e  unit cycles a maximum of four i11- 
struments a t  a time-two on a t  a time 
and two  off a t  a time. This arrangement 
limits the current drawn through the wall 
outlet and associated breakers. 

T h e  unit offers a normal duty cycle of 
15 minutes on and 15 minutes off. Hen:- 

ever, by turning the R E V E R S E - R A C K S  
switch, you can leave a particular instru- 
ment on or  off for a longer period of 
time. Under these conditions, a MAN- 
U A L - W A R N I N G  neon indicates that the 
instrument will not cycle unless done so  
manually. Apart  from providing man- 
nal operation, the R E V E R S E - R A C K S  
switch facilitates initial setting up when 
adding an instrument to or  removing an 
instrument from the racks. 

By applying the output of a variable 
autotransformer to the A U T O T R A N S -  
F O R M E R - I N  connector and switching 
the L I N E - A U T O T R A N S F O R M E R  
control to A U T O T R A N S F O R M E R  you 
can cycle an  instrument a t  a voltage 
other than that supplied by the line. 
Note: Some means of monitoring the 
auto-transformer voltage should be em- 
ployed. 

Figure 2 shows the circuit design used 
in this cycling unit. Notice the 15 amp 
fuse in the common supply to the upper 
and lolver racks. This fuse prevents ex- 
cessive current drain in the event of short  
circuits in the unit or  the instrument? 
under-going cycling. 

Figure 3 she\\-s a chart of the parts re- 
quired to build the cycling unit. 

SERIAL NUMBERS OF INSTRUMENTS 
MODIFIED TO PROTECT 

THE DISTRIBUTED AMPLIFIER 

T h e  February 1961 issue of S E R V I C E  
S C O P E  carried an article \yarning of 
possible damage to the distributed ampli- 
fiers of Type  540A and 550 Series Oscil- 
loscopes. A t  that time n-e promised to 
announce the serial numbers a t  which a 
corrective modification became effective. 

Here  is that information. For  the: 
Type 541A s/n 21701 Rhl41A s/n 1271 
Type 543A s/n 3151 RX43A s/n 101 
Type  515A s /n  29162 RhI15A s/n 2191 
Type 551 s /n  3180 
Type 555 s/n 1683 

A L L  respective instruments above these 
serial numbers have the modification. 
Also; many, many instruments \vith serial 
numbers below those listed \\-ere modified 
out of sequence. Visually check the dis- 
tributed amplifier of your instrument to 
determine its status. If ,  after this exam- 
ination, you are still confused as to your 
instruments status, contact your Tek- 
tronis Fieltl Engineer. H e  has a complete 
list of modified instrument serial numbers. 

MISSING OSCILLOSCOPES 

Through our Chicago Field Office \ve 
have learned of the loss of a Type 310 
Oscilloscope, serial number 2241 by the 
G. E. X-Ray, 1061 Jackson Boulevard, 
Chicago, Illinois. This instrument tiisap- 
peared from a car parked in front of the 
G. E.  X-Ray office on June 19th, 1961. 
Please contact these people a t  the above 
address if you have any information on 
this oscilloscope. 

F rom our Long Island Field Office 
comes word of the disappearance of 
three Type  310 Oscilloscopes from the 
Royal-NcBee Corporation a t  2 Pa rk  
Avenue, New York City, New York. Ser- 
ial numbers of these missing instruments 
are  11496, 4510 and 4511. If you see any 
of these instruments or  have any infor- 
mation regarding them, please contact the 
Royal-1fcUee Corporation or  your near- 
est Tcktronis  Fieltl Office. 

Seems that the Type 310's handy size 
and convenient portability make it a high- 
ly desirable item for those who purchase 
on a "midnight requisition". 

A Type  545A Oscilloscope, serial n u n -  
her 22088, and a Type  L Plug-In Pre-  



amplifier Unit, serial number 6696, are 
miss ing from the Osborne Electronic 
Corporation, 712 S.E. Hawthorne Boule- 
va rd  in Portland, Oregon. These instru- 
m e n t s  were apparently taken from the 
premises of the Osborne Electronic Cor- 
poration by unauthorized persons on the 
night  of March 31, 1961. Please call the 
Osborne  people if you have any informa- 
tion on  these instruments. Their tele- 
phone  number is B E  2-0161. 

TYPE 53154C AND TYPE C-A 
PARASITIC OSCILLATIONS 

O n  some Type  53/54C and Type C-A 
Plug-In  Units a parasitic oscillation oc- 
cu r s  when the attenuator switch is in the 
.I VOLTS/Chf  position and the input 
is grounded or  connected to a low im- 
pedance source t l~rough a patch cord. 

W h e r e  these oscillations are  only an 
occasional problem the solution may be 
to  use  short  ground straps o r  alligator 
clips to ground the input instead of patch 
cords,  and use coaxial cables or  shielded 
leads to couple the input to a low im- 
pedance source. If this is an impractical 
solution or  the oscillations are a con- 
t inuing problenl, modification of the 
plug-in unit is recon~niendetl. 

T y p e  C-A units with serial numbers 
above 25730 will have this modification 
incorporated a t  the factory. For  all other 
T y p e  C-A or  Type  53/54C units here's 
how you install the modification: 

, - . > ~  - . . 
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Shown in Figure 1 are the two portions 
of the  channel A schematic affected by 
this tnodification. T h e  txvo corresponding 
portions of the Channel I3 schematic are 
identical except for identifying com- 
ponent numbers. LVhereas; identifying 
numbers for components in Channel A arc 
in the 3300 range those of Channel I3 
are in the 4300 range. Bear this in mind 
as you follow the ensuing instructions. 

Channel A- 
( ) 1. Locate C3322 (C3023*), a variable 
tubular-capacitor mounted on the chassis 
under the Channel A VOLTS/CbL 
slvitch. F rom this capacitor, unsoldcr 
the 1 meg, % w, lo%,  composition rc- 
sistor paralleled by a 0.01 discap. 
( ) 2. Solder one lead of a 47 n, xv, 
lo%, composition resistor to the lead of 
the resistor-capacitor combination un-  
soldered in step 1. Solder the other lead 
to the variable tubular-capacitor C3322 
(C3O23*). 

( ) 3. O n  the dielectric mounting board 
situated beside the Channel A V O L T S /  
CM switch locate the variable tubular- 
capacitor C3311C (C4823*). F rom this 
capacitor a bare wire runs to a contact 
on the second-from-the-front ceramic 
\vafer of the Channel A VOLTS/ChI  
switch. Replace this bare wire with a 47 
R, % w, 1076, composition resistor. 

Channel B- 
( ) 4. Locate C4322 (C4823C"). a variable 
tubular-ca~acitor mounted on the chassis 
under t11; Channel 13 VOLTS/ChI  
switch. U11solder from this capacitor the 
1 meg, j /2  w, 1076, con~position resistor 
paralleled by a 0.01 discap. 

( ) 5. Solder one lead of a 47 a, iv, 
lo%, composition resistor to the lead of  
the resistor-capacitor coml~ination unsold- 
ered in step 4. Solder the other lead to 
the variahle tubular-capacitor C4322 
(C4O23*). 

( ) 6. O n  the dielectric mounting 1)oartl 
situated l~esitle the Channel I3 V O L T S /  
C M  switch, locate the variable tubular- 
capacitor C4311C (C4923C;':)! From this 
capacitor, a bare wire runs to a contact 
on the second-from-the-front ceramic 
wafer of the Channel B V O L T S / C h l  
slvitch. Replace this bare wire ~ i t h  a 
47 0, % w, lo%, composition resistor. 
This  step completes the modification. 

*53/54C Unit symbol numbers 

TWO NEW SILICON- RECTIFIER 
MODIFICATION KITS AVAILABLE 

Because they offer better reliability and 
longer life, the relatively new silicon recti- 
fiers are generally prefer]-ed over seletiiun~ 
rectifiers. 

You can enjoy the advantages of these 
new rectifiers in your Type  517 or  Type 
517A Oscilloscopes by installing a Type 
517 Silicon Rectifier Mod Kit, T e k  nuni- 
ber 040-210. Each lcit contains a pre\viretl 
chassis with silicons mounted, schematic, 
parts list and step-by-step instructions. 
Type 517 or  Type 517A instruments xvith 
serial numbers 101 through 1900 will 
accept this modification-instruments \\-it11 
serial numbers above 1900 come equipped 
with silicon rectifiers. Price of the hlotl 
Kit  is $50.00. 

Users of Type 524D or Type  524AD 
Oscilloscopes can also enjoy the benefits 
of silicon rectifiers by the installation of a 
Type  524 Silicon Rectifier Mod Kit, Tek  
number 040-236. Price $32.00. All but the 
following Type 524D and Type 524AD 
instruments will accept this modification: 

1. Those with serial numbers 911, 989, 
991, 994, 996-998, 1000, 1002, 1006- 
1008, 1039-1044, 1046-1019, 1051-1053, 
1055, 1057, 1058. 

2. Those instruments that have had 
Mod Kit 040-055 or  040-056 installed 
(selenium stack relocated in line with 
the fan). 

Fo r  instruments in the above categories, 
x- for instruments with serial numbers 
lbove 1069 which do not have silicon ) 
rectifiers, we suggest Type 524 Silicon 
Rectifier Mod Kit, Tek  number 040-177. 
Price $22.00. 

Both the 040-177 and the 040-236 n ~ o d  
kits contain a completely wired chassis 
with silicons mounted, schematic, parts 
list and step-by-step installation instru- 
tions. 

Order these kits from your Telctronis 
Field Engineer or  Field Office. Be sure 
to include the serial number of the instru- 
ment you intend to modify. 

CRYSTAL-OVEN MOD KIT FOR 
TYPE 180 TIME MARK GENERATOR 

T h e  installation of a Type  180 Crystal- 
Oven Mod Kit in a Type  180 Time Mark 
Generator will improve the frequency sta- 
bility of this instrument. T h e  modification 
replaces the original one megacycle crys- 
tal-controlled oscillator with a one mega- 
cycle crystal-controlled oscillator mounted 
in a teniperature-stabilizetl oven. A trirn- 
mer capacitor provides a means of adjust- 
ing the crystal frequency to zero beat 
with W.W.V.  T h e  modification gives to 
the Type  180 a stability comparable to 
that of its successor instrument, the Type 
180A. 

I n  addition to the crvstal oven \\-it11 
crystal, the kit contains: other necessary 
components, schematics, parts list, and 
step-by-step installation instructions that 
include photographs. 

Order  from your Tektronix Field En- 
gineer or  Field Office. Ask for Type  180 
Crystal Oven Mod Kit, T e k  number 040- 
252. Price is $35.00. 

SERVICING HINT 

Should you find it necessary to replace 
a precision resistor in the s ~ v e e p  timing 
circuits of Tektronix oscilloscopes, from 
stock you have on hand or  purchased 
locally, we suggest you contact your local 
Field Engineer. One  brand w e  have 
supplied in the past year has not proved 
to be as stable as most. 

USED INSTRUMENTS WANTED 

1 Type  502 Ralph Wiese 
674 Sweetbriar 
Milford, Michigan 

1 Type 515 Larry  Rhoades 
Systems Research Labs.  
500 Woods Drive 
Dayton 32, Ohio 

Copyright 1961 Tektronix, Inc. 



1 each T y p e  A, Jim Wright  
B, C, G, H ,  K, 2319 E. Indianola 
& L Plug-In  Phoenix 16, Arizona 
Units 

1 Type 511, John Padalino 
Type 513 o r  35 Gail Road 
Type 514 Morris Plains, N. J .  

Phone: J E  9-3918 

USED INSTRUMENTS FOR SALE 
1 Type R Plug- Bill Crouch 

In Unit ,  s/n Plug-In Instruments, 
342. Price Inc. 1416 Lebanon Road 
$225.00 Nashville, Tenn. 

I Type 524, s/n Jack Bennet, Engineel 
1161 C.B.S. Electronics 

100 Endicott Street 
Danvers, Rfass. 

1 Type 127 William H .  Read 
Continental Leasing Co. 
5215 Hollywood Blvd. 
Los Angeles 27, Calif. 
Plione: H O  9-5371 

1 Type 524AD, Monty 
s/n 1813 Studio City Television 

1 Scopemobile 12504 bloorpark Street 
Price for both Studio City, California 
$850.00 Phone:  P O  6-4555 

T R  7-1441 

QUESTIONS FROM THE FIELD 

1. Q :  W e  are having difficulty wit11 
noise coming tl irougl~ our 115-v ac 
l ine; tliis noise is being generated 
b y  rf oscillations in a nearby depal-t- 
ment .  D o  you have any information 
regarding toroitl filters that ma?; 
help correct the situation? 

A :  Toroid cores with an  O D  of I", 
I D  of S'' and a thickness of g" 
placed on tlie instruments powel- 
cord should help in filtering out 
t he  unwanted signal. I t  will prob- 
ably be best to make up a special 
power cord. Remove tlie plug or 
"cap" from the po\ver cord and 
thread the cord through the core 
repeatedly until the core center is 
tightly loaded. Use two or  more 
cores if necessary. If you are  un- 
able  to obtain the cores locally, you 
can  order them through your Tek- 
tronix Field Engineer. Ask him for 
T e k  part number 276-519. Price is 
60 cents each. 

2. Q :  I t  looks as if the Type  81 Plug- 
I n  Adapter's plate dropping resistor 
R532 (4.7 k ,  % w, 10%, composition) 
f o r  tlie output cathode follower 
might  be a bit low on the wattage 
rating. A check of several adapters 
reveals tliis resistor to be blackened 
around its center. Could we replace 
th i s  resistor with a 2 wat t  resistor 
of  otherwise equal value and rating? 

A :  Your tip is correct. Our  check 
reveals that R532 is dissipating ap- 

proximately 1 3 watts of power; 
that's a little too n~ucli .  A modifi- 
cation has been submitted to clear 
up this problem on production in- 
struments. O n  instruments in thc 
field, tliis resistor s l~ould  be replaced 
wit11 a 2 watt  resistor if it sl ioxs 
indication of overheating or  burn- 
ing. 

3. Q :  W h a t  is an easy way to check 
6DK6's for cathode interface. 

A :  Feed a signal from a Tektronix 
Type  105 or  Typc  107 Square Wave 
Generator into tlic oscilloscope. Con- 
trive to shift (via a Variac, Power- 
stat  or  some similar instrument) the 
line voltage supplying power to tlie 
oscilloscope. If the overshoot in the 
I-esponse changes n-it11 line voltage 
you have it1 (cathode interface). 
Interface ~v i l l  increase as you de- 
crease line voltage. 
Editor's note:  W e  refer you to the 
August 1960 issue of S E R V I C E  
S C O P E .  An article in that issue 
dealt a t  some length on the problem 
of cathode interface. T h e  title of the 
article-"Does tlic Square Wave  
Response of Your Scope Look Like 
~ l i i s " .  

1. 0: Let  us assume that bv miscalcu- - 
lation a very high potential is ap- 
plied to the signal input of the Typc 
507 Oscilloscope. Does the Type 
507 have any protection for the 
operating personnel under thesc cir- 
cumstances? 

A :  W e  trust  a good (leal to the oper- 
ator's judgment in using any oscil- 
scope. However, included as an 
accessory with every Type 507 is a 
licavy copper buss. Mounted in tliis 
buss are  three coasial connectors 
and a ground post. In  operation of 
tlic instrument, the connectors on 
tlie buss arc attached to the con- 
nectors on the rear of the Type 
507. T h e  grounded side of the coas- 
ial fittings provide connection be- 
tween the oscilloscope, ground, and 
the ground post a t  the test setup. 
I t  is essential, and sliould he man- 
datory, tliat tlie ol~servatio~l-sl~acli  
ground be tied to the oscilloscope 
also. This  should be done by means 
of the ground post on the buss 
mentioned above. 

5 .  Q :  Is  there a way of syncl~ronizing 
the oscillators of a number of Q 
Uni ts?  

A :  Yes. Connect pin 5 of T5779 in 
the first Q Unit  to pin 1 of V5770 
in the second Q Unit  tlirougli a 
50 pf capacitor. Connect the sec- 
ond Q Unit  to the third Q Unit  in 
this same manner,  etc. This injects 
enough signal from tlie first unit 
into the second, from the second 
into the third, etc., to bring the 
oscillators of tlie several units into 
synclironization. However, for this 
method to work the oscillators of 
the several Q Units i i i~ist  all he ad- 
justed to operate a t  or  very near 
tlie same frequency. Adjusttnent of 
oscillates frequency is explained on 
page 6-2 of the Q Unit  Instruction 
Manual. 

T h e  need for oscillator synchro- 
nism arises when long input leads 
to thc Q Units are laid closely to- 
gether or  wlien the leads are not 
adequately shieltletl. Under these 
conditions, capacitive coupling of 
signals will occur and cause erron- 
eous readings a t  the output of tlie 
Q Units. 

DOUBLE PULSER OUTPUT FEATURE 

T h e  Tektronis  Type 535, 545, 535A, 
545A, 555 and 585 Oscilloscopes contain 
a tloul)le pulse generator. When these 
instruments are set u p  to provide the  
"superposition of waveforni" feature, tlic 
+ G A T E  A ( + G A T E  M A I N  SWEEP)A. 
provides a double pulse output \\-it11 the 
following variables: 

a )  T h e  width of the pulse is variable 
via the Time Rase A TIXfE/CM (Main 
S\vcep T I h l E / C I I ) "  switch and is vari- 
able with tlie concentric varia1)le control. 

I)) T h e  time of occurrence I-elative to 
the pulse is variable by way of the D E -  
L A Y - T I h I E  M U L T I P L I E R  control. 

c )  T h e  point of tlie double pulsing 
action can I)e varied by way of the Time 
I3ase R T I I I E / C h I  or  D E L A Y  T I h I E  
(Delaying S\veep TI?\ IE/Chl  or  D E L A Y  
' I )  switch and the concentric 
12ENGrTH control. 

Here's ho\v you set u p  tlie oscilloscope 
to provide tlie "superposition of wave- 
form" feature: 

1. Connect the V E R T .  SIG.  O U T  con- 
nector to tlic Time Rase R T R I G G E R  
I N P U T  (Delaying Sweep T R I G G E R  
O R  E X T .  S W E E P  I N ) *  connectos. 
Conncct a capacitor of about 100 ppf ca- 
pacitance l)et\\-een the + G A T E  R (+ 
G A T E  D E L ' G  S W E E P )  * connector 
and tlie D E L ' D  T R I G .  ( D E L ' D  T R I G .  
F R O M  M A I N  O R  D E L ' G  S W E E P ) "  
connector. 

2. Set  tlie H O R I Z O N T A L  D I S P L A Y  
sn.itc11 to 'B' I N T E N S I F I E D  B Y  'A' 
( D E L A Y I N G  S W E E P ) " .  Connect tlie 
source of the wave train to the I N P U T  
or  C H A N N E L  connector of tlie plug-in 
preamplifier. Adjust the controls to 011- 
tain a delayed sweep. Turn  the D E L A Y -  
T I M E  M U L T I P L I E R  control to a set- 
ting in tlie upper part of its range. Ad- 
just tlie Time Rase B T I l I E / C h I  O R  
D E L A Y  T I M E  (Delaying S~veep  
T I l I E / C h f  O R  D E L A Y  T I M E ) *  con- 
trol so  tliat the desired number of \vave- 
forms is displayed. 

3. You should now observe two briglit- 
ened portions of the display-one a t  the 
s tar t  of the display a t  the left-11aiid end of 
tlie graticule, and tlie other a t  a later 
point along the graticule. Set the Time 
Base A T I l I E / C l I  ( I Ia in  Sweep T I M E /  
ChI and A l U L T I P L I E R ) *  control so  



tha t  the left-hand brightened portion in- 
c ludes  the first waveform in the train. 
W i t h  the D E L A Y - T I M E  M U L T I -  
P L I E R ,  move tlie second brightened 
area  so that it includes the \\-aveform 
you want to compare with the first 
\vaveform it1 the train. 

4. Set  the H O R I Z O N T A L  D I S P L A Y  
s ~ y i t c h  to 'A' D E L ' D  BY 'R'  ( M A I N  
S W E E P  DELAYED)" .  The  display 
should  now present both the first wave- 
form in the train and the other \\-aveform 
tliat \vas brightened in the preceding 
step.  You can no\\- use the D E L A Y -  
T I M E  M U L T I P L I E R  to superim- 
pose these t\vo \\-aveforms for precise 
comparison. The  resulting reading of the 
D E L A Y - T I l I E  l IUI .TIPLIER,  multi- 
plied by the TI1IE/C1f  O R  D E L A Y  
T I M E  setting indicates the delay time 
I,et\veen tlie \vaveforms being compared. 
You can also no\\- observe any jitter in 
the  second \vaveform \\.it11 respect to the 
first. 
* Captions in parenthesis refer to the 
T y p e  535 antl Type 545 instruments. 

FUNDAMENTALS OF SELECTING 
AND USING OSCILLOSCOPES 

T w o  authoritative articles covering the 
fundamentals of selecting antl using oscil- 
loscopes are no\\- available in a single 
l~ookle t .  These articles originally ap- 
peared in E L E C T R I C A L  D E S I G N  
N E W S ;  the first one, "Factors Affect- 
ing the  Validity of Oscilloscope IIeasui-c- 
ments", in the November 1960 issue and 
the second, "Appraising Oscilloscope 
Specifications antl Performance", in the 
February  1961 issue. 

Author of tlie articles is John Mulvey. 
John has heen n.itli Tektronis since 1952. 
H e  has  \\-orketl in Test  and Calibration. 
in Engineering and in Marketing. In  ad- 
tlition, he has liad nearly six years esper- 
ience in tlie Philadelphia and 1-0s Angeles 

areas as a Field Engineer. A t  present 
lie is manager of the Field Information 
Group supporting Field Office activities. 
His wide experience enables John to 
\\-rite clearly and interestingly about his 
subjects. W e  believe you will find the 
I~ooklet  informative and helpful. 

A copy of this booklet may Ile obtained 
through yonr Tektronis Fieltl Engineer 
or the nearest Tektronis Fieltl Office. A 
current list of Tektronis Field Offices 
appeared on page four of the J U N E  1961 
issue of S E R V I C E  S C O P E .  

DC RELAY FIELD MODIFICATION KIT 
FOR "A" SERIES 5301540 

OSCILLOSCOPES 

Magnetic flux leaking from the ac rc- 
lays will cause ripple on the CI-t trace of  
some j30/540 "A" Series instlwnents.  
Rack mounted instruments seem to be 
most susceptible to this difficulty because 
tlie crt  shield is oriented differently with 
respect to relay location. 

A \Yay to tell lie\\- much, i f  any, ripple 
is caused by the relay is: 

1. Short  the vertical-deflection plates 
together and rapidly rotate the hori- 
zontal position control back antl 
forth while looking for vertical rip- 
@e. 

2. Short  tlie horizontal-tleflection plates 
together antl rapidly rotate the vcr- 
tical-position control back antl forth 
\\-hilc looking for liorizontal ripple. 

.A Field 3Iodification Kit  tliat replaces 
the ac relay \\-it11 a tlc relay in the 530/ 
540 "A" Series Oscilloscopes is no\\- 
a\-ailable. 'I'his modification \\-ill elimin- 
ate the ripple stemming from the ac relay 
in these instruments. I t  \\-ill also improve 
the relay and po\vcr snpply rclial~ility 11y 
eliminating the relay chatter. 

The  kit contains a complete set of com- 
ponents including; a new time-delay re- 
lay antl p~\\-er-supply relay, parts list, 

schematic and step-by-step instructions. 
Ask for DC Rclay Field Modification Kit ,  
'l'elc. No. 040-258. Price is $8.00. 

\Ve earnestly recom~nend you consult 
your Tektl-onis Field Engineer before 
ordering this modification kit. I t  is al- 
I\-ays to your advantage to avail yourself 
of his help \\-lien ordering Telctronis in- 
struments, replacement parts or modifica- 
tion kits. I t  may he particularly so in 
this instance. 

THE CORRECT TOOL 

T h e  correct tool makes a difficult job 
easier. I t  may also point to a successful 
solution for a seemingly impossible task. 
Conversely, the selection of an incorrect 
tool \\-ill result in costly delays and bit- 
ter disappointment. 

T h e  purchase of an accurate, reliable, 
high-quality oscilloscope involves a sub- 
stantial sum of money. In  these days of  
tight schedules antl even tighter I~udgcts,  
it is of prime importance that the instru- 
ment selected do the job as efficientljl, 
as easily and as quickly as possible. I t  
is to this end that a great measure of tlie . . L elitronis Fieltl Engineer's training is 
tlirectetl. 

There  are many types of oscilloscopes, 
each designed for a specific application 
a ~ - e a .  . . from tlie broad general-purpose 
oscilloscope to the highly specialized in- 
strument. Your Tektronis Field Engineer 
can help you make tlie best possible in- 
vestment 11y recommending the oscillo- 
scope l ~ e s t  suited to your present and 
future needs. H e  \\-ill be happy to back 
up his reco~nmen~lat ion \\-it11 an actual 
tlcmonstration of tlie instrument in your 
application. Rut he will not hesitate to 
recommend some other method of at-  
tacking the problem i f  it appears to meet 
your requirements more efficiently. T r y  
him. A no-pressure consultation with him 
can help you select the correct tool for 
your \\-orlc. 

Tektronix Instrument-Repair Facilities: There  is a fully-equipped and properly-staffed Tektronix In -  
A-2093 strunlent Repair Station near you. Ask your Field Engineer about Tektronix Instrument-Repair facilities. 8/6 1 



USEFUL INFORMATION FOR USERS OF TEKTRONIX INSTRUMENTS 

N U M B E R  1 0  PRINTED I N  U.S.A OCTOBER 1961 

PROTECTION OF TYPE 
321 VERTICAL AMPLIFIER 

AGAINST TRANSIENTS 

Under  certain contlitions, tlic transistor 
(2443" in the vertical amplifier of tlic 
Type 321 Oscilloscope will fail. With  the 
V O L T / D I V  switch in tlic most sen- 
sitive (0.01 v/tliv) position, an inadvertent 
connecting oi tlie signal input to a high- 
voltage overload will cause damage to 
this transistor. O r ,  with tlie I N P U T  
switch in tlie AC position, C401-the AC- 
input coupling capacitor-can charge to 
a high negative voltage (150-500 v).  If, 
immetliately after reaching tliis charge, 
the capacitor sliould sutltlenly 11e dis- 
charged by  the groundiiig o i  the scope 
input, tlie transistor will suffer tiamage. 
111 either instance, the resulting positive 
surge will cause an  excessive 13-to-C 
voltage that will exceed tlic collector 
I)reakdo\vn voltage of 52443. 

A germanium tliotle connected I~et \vce~i  
tlic cathode of V423 (5718 input C F )  
antl tlie 6.3-v tlc filament supply \\.ill pro- 
tect Q443 against tlic positive-going 
surges generated under tlicse conditions. 
T h e  ~nodification \\;ill in no \my  impair 
tlie instrument's performance. W e  recom- 
incntl tlie use of the lo\\.-capacitance 
'Type T12G (or  equivalent) diode. 

T o  add this protective circuit to tlic 
Type  321, connect tlie I-ccommentlctl 
diode from the cathode, pin 5, V423, to 
tlie +6 .3v  (decouplctl) source, \vl~icli 
supplies iilament po\vc~- to pin 6, V423. 
'The cathode (color-cotletl) end of tlie 
tliotle slioultl be connected to the fila- 
ment line so  that in normal operatioil tlie 
tliotle is back-biased by about 5 volts. 
See figure 1 l)elo\v. 

Figure 1 

T h e  schematic diagram for tlie In5tru 
ment should be motlificd as slio\\-11 i~ 
figure 2 and tlic ne\v diode assigned tlic 

INPUT I N P U T  
C F E F 

+45v 
(DEC.) -IOV 

syml~ol  13482 and added to the instrw 
mcnt-manual's parts list. 

Tliis modification applies to all Type 
321 Oscilloscopes \\-it11 serial nuin1)crs 
1)elow 479. A factory installed rnotlifica- 
tion protects Type 321's with higher ser- 
ial nu~nl)ers. 
': This transistor is identified as (2433 011 

some early schematic diagrams. 

FLORIDA OFFICE CONSOLIDATION 
BENEFITS CUSTOMERS 

O n  September 1, 1961, oul- St.  Peters- 
burg, Florida Fieltl Officc consolitlatetl 
\vitli our Orlando, Florida Field Office. 
r .  I his consolitlation \\-ill provide larger, 
morc co~nplc te  facilities and improvctl 
service benefits to Telitronis customers 
in tlie affected areas. 

Among the factors rccoinmentling this 
action several are of particular in1po1-- 
l-ance to custon~ei-s in tlicse areas:  

( 1 )  Recent cxl)aiision of facilities at 
the Orlando Field Officc provitlc all en- 
larged antl morc complete emergency re- 
pair-parts stock. 

(2)  Direct access to an en1a1-get1 I-e- 
pair-parts stock l ~ y  your 'Tektronix Fieltl 
Engineer. Also, 11lorc readily at  his dis- 
posal are the field mainteiiancc skills of 
the enlarged and well-equipped Field Re- 
pair Center. 

(3) Installation of special equipment 
to wash instruments \\-hen tlie need for 
tliis treatment is indicated. This equil)- 
inent includes an  oven to dry or  bake 
out residual rnois t r~re~ in \vasIietl instru- 
ments. 

(4) Improvements in the Florida high- 
\vay system no\\- permit effective service 
of the eastern and sout l~ern  parts of thc 
state from this combined Field Engineer- 
ing Office and Repair Center. 

(5) GI-eater utilization of Fieltl Office 
)erso~incl and facilities arc made possil)lc 
~nt lcr  tliis consolidation. Customers in 
lie affected areas-and tliis includes tlic 
;t. Petcrsl)urg-l'aiiipa area-\\.ill receive 
~nprovetl  Field Engineering coverage 
~ n t l  service benefits. 

Customers in tlic St.  Petersburg- 
I'ampa area may call the Orlando Office 
011 free I)y using the telephone numl~cr  
~VX2199. 

For  all others, tlic tcleplionc n~iii1l)er 
'or the 01-lantlo Office is GArtlcn 5-3483. 

Regular visits by our Fieltl Engineers 
vill continue to provide our Puerto Rico 
:ustomers with the same servicc e~ijoyctl 
~y our customers in Florida. 

From Pucrto Rico call-01-lantlo, 
Floritla, (;Arden 5-3483 or  \\.rite to :  

Tclitronix, Inc. 
205 East Colonial Drive 
01-lando, Floritla. 

TEKTRONIX POLARIZED VIEWER FOR 
TEKTRONIX 5" OSCILLOSCOPES 

r .  I o people ~ v h o  must view oscilloscope 
traces under high ain1)ient light contli- 
tions, the pro1)lem of liglit reflections is 
an irritating one. 

Interpreting an oscilloscope display 
under tliese conditions is al\vays difficult 
antl sometimes \veil nigh impossible. 
I3vcn \\.it11 the intensity turned up to 
maximum I~riglitness tliis is true. And 
liere one encounters another hazard. 

'There is always tlic possibility of per- 
illanent damage to the crt  phosphor \vhcri 
the I N T E N S I T Y  contr-01 is set to givc 
m a s i ~ n u m  trace briglltncss. This is parti- 
cularly true when tlie instrument is 
operated a t  tlie slower sweep speeds. 

T h e  tiew 'Tel~tronix Polal-izetl Viewer 
\vas designed to overcome tliese proll- 
lems stemming irom high anil)icilt light 
contlitiotls. Installed on your oscillo- 
scope, it will reduce light reflection p r o b  
lenis to a 1iegligil)le factor antl eliminate 
the need for dangerous intensity settings 
at  slow sweep spcctls. 

T h e  pictures sho\vn I)elo\\- wei-e talcen 
in a \\-ell lighted office \vitli large \\.in- 
tlows and a sout1ie1-n exposure. 'I'iie day 
was very bright antl siiiiny. These factors 
co~nbined to givc a11 extremely liigli am- 
I)ient liglit condition. 

Hot11 pictures \\'ere taken \vitliout alter- 
ing the position of tlic oscilloscope os 
camera. This fact is attested to hy c o n -  
paring the pattern of front paiicl light 



reflections. Close scrutiny will also dis- 
close that the position of the front panel 
controls are the same in both pictures. 

Figure  1 shows the oscilloscope with- 
o u t  the  Polarized Viewer. The Amplitude 
Calibrator waveform being displayed on 
t h e  crt  was barely discernable to the 
naked  eye and does not show in the 
photograph a t  all. Figure 2 with the 
Polarized Viewer in place eliminates re- 
flection from the crt and the Amplitude 
Calibrator waveform is readily visible. 

Figure I 

Figure 2 

T h e  Viewer slips on or off the oscillo 
scope in a matter of seconds. There arc 
no nuts or bolts to  loosen or tighten. 

Ask  your Tektronix Field Engineer fol 
a demonstration of the Polarized Viewer 
Tek  part number is 016-035. Price i! 
$10.00. 

NEW FIELD MODIFICATION KITS 

S I L I C O N - R E C T I F I E R  MODIFICA 
T I O N  K I T  

F o r  Type 532, s/n 101 to 6921, an( 
Type  RM32 Oscilloscopes, s/n 101 t~ 
449. 

This modification replaces the selenium 
rectifiers with silicon rectifiers which of- 
fer more reliability and longer life. 

T h e  kit includes a prewired chassis 
with silicon diodes mounted, step-by-step 
installation instructions, photo, parts list 
and schematic. 

Approximate installation time by a 
trained technician is 30 minutes. 

Order through your Tektronix Field 
Engineer. Specify Type 532 Silicon 
Rectifier Mod Kit, Tek. No. 040-218. 
T h e  price is $12.00. 

P R E S E T - S T A B I L I T Y  MODIFICA-  
T I O N  K I T  

For Type 532 Oscilloscopes, s/n 5420 
to 5665. 

This modification installs a new poten- 
tiometer and preset switch to enable the 
operator to quickly switch to a preset- 
stability setting. 

T h e  kit includes a Stability-Potentio- 
meter-and-Preset-Switch assembly, step- 
by-step installation instructions, parts list 
and schematic. 

Approximate installation time by a 
trained technician is one honr. 

Order through your Tektronix Field 
Engineer. Specify Type 532 Preset- 
Stability Mod Kit, Tek. No. 040-244. 
Price is $6.50. 

T Y P E  "N" P R O B E - P O W E R  F I E L D  
M O D I F I C A T I O N  K I T  

For  Type N Plug-In Units, s/n 101 to 
220. 

This modification kit installs a probe- 
power sowet  on the front panel ot the 
Type N Plug-In unit. I t  permits the use 
of the P6025 Cathode-Follower Probe* 
-a high impedance probe designed for 
use with the Tektronix Type N Plug-In 
Unit. 

T h e  kit includes a probe-power socket, 
necessary hardware, tags, photos and 
step-by-step installation instructions. 

Approximate installation time by a 
trained technician is one hour. 

Order through your Tektronix Field 
Engineer. Specify Type "N" Probe- 
Power Field Mod Kit. Price is $8.65. 

* The  P6025 Cathode-Follower Probe 
will be in full production by December 
1961. 

E X T E R N A L - T I M E - S W E E P  MOD-  
I F I C A T I O N  K I T  

For  Type N Plug-In Units, s/n 101 to 
221) 

This modification installs an External- 
Time-Sweep socket on the front panel of 
the Type N Plug-In Unit to  permit the 
use of two N Units in the Type 551 or 
Type 555 Oscilloscopes. 

T h e  kit includes all the necessary hard- 
ware, tag, photo and step-by-step instal- 
lation instructions. 

Approximate installation time by a 
trained technician is 30 minutes. 

Order through your Tektronix Field 
Engineer. Specify Type "N" External- 
Time-Sweep Mod Kit, Tek. No. 040-246 
Price is $3.10. 

SERVICING HINTS 

'YPE 107 W A V E F O R M  DISTOR- 
r I O N  

Some Type 107 Square-Wave gen- i 
rators prior to s/n 1450 may produce 
listorted waveforms. W e  find that hi- 
rain 12BY7's in V45 and V55 positions 
)f the affected instruments produce oscil- 
ations which result in poor risetime and 
ause a step in the negative portion of 
he square wave (see Figure 1;  a, b c.) 

a. Pin 7 V45 

c .  Output @ 10 nsec/cm 

Figure 1 

a. Pin 7 V 4 5  

Figure 2 

When viewed on a Type 585 scope, the 
risetime of the  affected Type 107's 
ranged from 4.0 to 8.0 nanoseconds, de- 
pending upon the particular tubes used. 
In  less extreme cases of oscillation, the 
risetime varied with frequency. 

T o  correct this condition in your in- 
strument, dress coupling capacitors C57 
and C67 down close to the filament buss 
line. Relocate C49 and C59 directly over. 
the tube sockets, and with leads as  short 
as possible. Connect these capacitors be- 
tween pins 1 and 8 of their respective 
sockets. C49 and C59 should be dressed 

Copyright 1961 Tektronix, Inc. 



Figure 3 

in an upright position (see Figure 3 for 
proper parts layout). 

Type 107's f rom s/n 1450 on are modi- 
fied a t  the  factory and should not have 
this problem. (Figure 2; a, b, e, shows 
waveforms of a properly working Type 
107). 

T E K T R O N I X  T Y P E  545 CALIRRA- 
T I O N  A N D  M A I N T E N A N C E  P R O -  
C E D U R E  E R R O R .  

The  figures given in the "Tektronix 
'I'ype 545 Oscilloscope Calibration and 
Maintenance Procedure" (Tek. No. 070- 
282) contain an error. T h e  figures given 
for the vertical amplifier stage gains 
(Step 7.7.3.1, page 3-30) are  not correct. 
Corrected pages 3-30 will be distributed 
to Tektronix  Field Offices as soon as 
possible. 

Meanwhile, existing copies should be 
corrected as follows: 

7.7.3.1 Insufficient Gain. Use a reg- 
ular voltage measurement plug-in in the 
instrument under test. Check stage gains 
to assure even phase-splitting ahead of 
the main vertical-amplifier input. Meas- 
ure amplitude a t  each grid comparing 
gain against the tables I)elo\v: 

Gain 
Min. Normal 

12BY7A or 6AW8 
( G A I N  ADJ.  clock- 
wise) 4-4.5 5.5-6 
6BQ7/6D J8 Cath- 
ode-Follower 
Stage* 0.7 0.7 
Distribt~tetl Ampli- 
fier (6CB6's or  
6DK6's) 20-22 22-24 

* Above serial numbers 9292, 0.7 gain is 
total for  both cathode-follower stages. 
If input antl output stages al-e at or  near 
minimum gain, tubes in one or  both 
stages m a y  require replacement. 

If overall amplifier gain is 70 or  more, 
the trouble is probably not in the ampli- 
fier, antl may be in ert  sensitivity. Re- 
check high voltage supplies (4.1) and 
Deflection factor (6.4). 

I f  vertical amplifier tubes are changed, 
be sure to repeat all parts of Step 7. If 
tube change does not provide correct 
gain, check plate-load resistors, screen 
pote~~t ia ls ,  tlecoupling networks, filament 
lines, etc. Also check calibrator accur- 
acy (Step 8.) 

USED INSTRUMENTS WANTED 

1 Type 515 or  R.H.  Dempey 
Type  515A or  Electronic Services 
Type 516 3648 Harkness Street 

Napa, California 
Phone: RAltlwin 
6-7773 

1 'I'ype 531 Customer prefers his 
1 Type 53/54C name be kept confi- 

dential. Please direct 
inquiries to the Tek- 
tronix Entlicott Field 
Office,  3214 Watson 
Rlvtl., Endwell, New 
Yorlc 

1 Type  513L), R.H.  Cook 
Type 514 or  1213 Webster 
Type 310 Royal Oak,  Michigan 

1 Type 541AD Johny Russell 
or  Type 511AD 2870 Ronald Street 

Riverside, California 
Phone: Over land 
6-6119 

USED INSTRUMENTS FOR SALE 

1 Type  511AD Dick Stivers 
s/n 1821 Valor Electronics 

13214 Crenshalv 
Gartlena, California 
Phone:  FAculty 
1-2280 

1 Type  531 11s. K.L. Cook 
s/n 2456 University of Utah 

1 Type  53C Geophysics Depart- 
s/n 3580 mcnt 

Salt Lake City, Utah 

1 Type  127 Dr .  Geoorge Czerlincki 
s/n 155 Johnson Foundation 

University of Pennsyl- 
vania 
Philadelphia 4, Penn. 
Phone:  Evergreen 
6-0100, Ext.  8796 

1 Type  555 S. Olive, Vice-President 
s/n 282 R. D. B r m  & Co. 

90 Airport Road 
2 'l'ype CA Plug Concord, New Hamp- 

-Ins,  s/n's shire 
15262 & 18353 

1 'l'ypc 512 Macan Engineering & 
s/n 2567 Mfg. Co. 

1564 N. Damen Avenue 
Chicago 22, Illinois 
Phone: B E  5-3386 

Type  511AD Wilbur Mcnritle 
s/n 5210 Standard Oil Research 

Laboratory 
4440 Warrensville Cen- 
ter Road 
Cleveland 28, Ohio 

I Type 511AD Steve Evans 
s/n 4461 Advanced Instrument 
Price $200.00 Corp. 

1475 Powell 
Emeryville, California 

MISSING OSCILLOSCOPES 

Bramco, Inc. of 4501 Belevidere, 
Detroit 14, Michigan, reports that the 
iollowing instruments are missing fro111 
their plant and are presumably stolen: 

1 Type  543 Oscilloscope, s/n 158 
1 Type  535A Oscilloscope, s/n 20235 
1 T v a e  53/54C Plug-In Unit, s/n 

1 697 1 
- 

1 T y e  53/54L Plug-In Unit ,  s/n 2745 
1 Type  53/54L Plug-In Unit, s/n 2745 
If you have any knowledge of the 

whereabouts of these instruments, Rram- 
co, Inc. would appreciate it very much 
if  you would contact them. 

CORRECTION 

"SOLVING POWER LINE PROBLEMS" 
(JUNE 1961 SERVICE SCOPE) 

T h e  method outlined in the June issue 
of Service Scope for determining po\ver- 
line distortion by comparison of filament- 
line rms and peak-to-peak voltages is 
not valid for Type  517(A) and Type 555 
Oscilloscopes, and-even with other 
model instruments-should only be taken 
a s  a rough iutlication of the line voltage 
distortion actually present. Gordon Sloat, 
Manager of the Tektronix Transformer 
and Coil Department, points out that the 
implication in the June article that this 
method provided more than an approxi- 
mation of line-voltage distortion is in- 
correct. 

T h e  Types  517(A) and 555 Oscillo- 
scopes employ a peak-limiting satural)le 
reactor to provide regulation of the indi- 
cator unit filament lines, and the distor- 
tion on the filament lines in these instru- 
ments \\rill not be representative of the 
line-voltage waveform. A typical VOLT 
may SIIOW only 5.8 volts for a true rms 
of 6.3 volts on one of these regulated fila- 
ment lines. 

In  other instruments, a certain amount 
of filament-line tlistortion may be intro- 
duced in the transformer because of the 
filament-winding positions and other 
transformer design parameters. Since 
these winding locations antl parameters 
may vary cousicterably bet\veeu s e r ~ a l  
ranges of instruments and between in- 
strument types, Gordon has suggested 
that the technique of using filament-line 
distortion a s  an  indicator of PO\\-er-line 



tlistortion sllotlltl not he relied on  l~cav-  
ily. 

Comparison of tile actual peak-to-peak 
versus  true 1-111s-po\\-cr-line voltages is 
preicrrctl as a IIILICII more accurate 
rnetliotl of determining tlie suita1)iiity of 
t h e  po~ver-line \vaveiorm ior proper l i +  
regulation. 

F o r  the peak-to-peak measurement, the 
V-0-II  adapter suggcstctl in the June 
1961 issue of Ser\~ice Scope, or  an accr~r-  
a t e  peak-to-peak reading voltmeter arc 
rcco~nmentletl ;  for I-111s ~seatlings, an i ro~ l -  
vane  01- tllcl-mocouplc meter \\-ill givc the 
mos t  accurate results. 

A TIP FOR CLEANING TIPS 

Figure 1 

Figure 1 abo\-c slio\\-s a handy-tlantl> 
unit for keeping soldering-iron tips clean 

\Ve find this cleaner, mt~cli  more efficient, 
and qniclicr than tlie old \\-ipe-on-a-clot11 
mctliotl. 

Easy to construct and si~iiple to use, i t  
tloes an excellent job. T o  use it, just 
tlra\v the soltlcri~lg-il-on tip tlo\vn througl~ 
tlie 1)rush 111-istlcs as sho\vn in figure 2. 

Figure 2 

\Ve used 0.061" alumin~im in constl-uct- 
ing tlie unit sho\vn licre. Rase dimc~l-  
sions are 3" s 1". The  bracket on \\-liicli 
the 1)rushcs are mounted is, in this in- 
stance, spot \vcltletl to the I~ase .  You 
could just as easily tuor~nt the bi-aclcct 
to tlie l n se  \\-it11 t\vo flat-liead lmlts 
cou~i tcr  sunk ilusli \vitli the 1)ottoni side 
of the base. I.ocatc the I~raclict %" iron1 
tlie fl-ont edge of the base. 

Form the l~racltet for the bruslies is0111 
a piece o i  aluminum 3Ii x 811. One incli 
from the end o i  this material malie a 

0" I~cnd.  I'ivc inches from this I)cnil 
lake a 4.5" hencl. One and one quarter 
nchcs irom the 45" bend make a 30" 
lend. l ie sure you makc each I)cntl i l l  

he direction as sho\vn in the picture. 

O n  the iivc inch section o i  this I)racl;et, 
'/16" in from each side and 1%'' up from 
lie 60" I)entl, tlrill iour lioles ( t ~ v o  holes 
o a side) o n  three incli centers. Use a 
#27 tlrill. I f  you \visl~ to I)e real fancy 
.ou can nial;c slots a l~on t  %" long ant1 
1s \vide as the holes. Then as tlic 1)rusli 
)ristles \\-car you can readjust the 
)susIies close to each other. 

? 7 Ilic I)rl~sli portion o i  the cleaner can 
)c ~ ~ u r c l ~ a s e d  a t  almost any hard\\-arc 
;tore. Asli for a \vliite tampico hand 
~ r r ~ s h .  l)ime~isions of the I)rush s1,oultl 
)c 3gr' long by 1%'' \vide. O n e  11rusll 
iv i l l  Ile all you rcc1ui1-c per unit. 

One  and one eighth inches irom o ~ ~ c  
2nd of the I\-ootl handle antl 1/4"  (Io\vn 
irom the top, drill t\vo lioles on thl-ee 
~ n c h  centers. C s c  a # I 4  drill. No\v sa\v 
[lie handlc tlirough the center Iciigth\vise. 
This \\.ill givc you t\ro 1)ruslies 1H" long 
I)?; 7/16" \vide. Xlouilt thc I)r~ishes as 
slio\vn in tlic pictures antl you have a 
q~iiclt, convenient antl efiicieni soldering- 
iron-tip cleaner. 

You may mount the cleaner pcrman- 
ently in a convenient location by drilling 
holes in the I~ase  plate antl securing the 
unit I\-ith scrc\vs or 1)olts. T h e  one 
slio\vn has sponge ru11l)cr strips %"\\litle 
by r/i" thick cemented to the Imse. They  
hold tlie cleaner in place when it is used 
antl have the atltlctl advantage of makinl: 
the unit poi-tal)le. 

'l'lle metal estentliiig out on tlle top of 
the cleaner (formed l ~ y  making the 30" 
1)entl) is i~ilportant.  I t  deflects do\vn\\,artl 
antl a\\-ay irom the operator any hot 
solder or  tip flaltes tlislotlgctl 11p the 
cleaning I~ruslles. 

Tektronix Instrument-Repair Facilities: There is a fully-equipped and properly-staffed Tektronix l n -  
A-2099 strurnent Repair Station near you. Ask your Field Engineer about Tektronix Instrument-Repair facilities. 1 0/61 



USEFUL INFORMATION FOR USERS OF TEKTRONIX INSTRUMENTS 

NUMBER 1 1  PRINTED IN U.S.A DECEMBER 1 9 6 1  -- - - ap-p 

ACCURATE FREQUENCY 
MEASUREMENTS 

Ry Jerry Kraxlxrger ,  Tektronix 
Field Engineer 

, . 1 Ire sweep-time accuracy of most Tek- 
tronix Oscilloscopes is specified to be 2 3 %  
on any range. Some oscilloscope operators 
find it necessary, at  titnes, to m;ilce time ot- 
frequency measurements to much closer 
tolerances. Faced with these requiremeuts, 
the oscillosco~)e operator \vill most likely 
rely on the higllly accurate and well-known 
method of using Lissajous patterns to com- 
pare an unlinown frequency with a stantlard 
frequency. This method lras two tlrawl~aclcs ; 
one, it may not Ix suitable for  tlre oscillo- 
scope a t  Ilantl; tivo, it requires consitler- 
;hie set-up time. 

You tnay use a nruc1-i simpler, yet e q u a l l ~  
accurate, method provided your oscilloscope 
possesses-as all Tektronix Oscilloscopes 
do-a triggered sweep. T h e  x c u r a c y  of the 
instrument does trot cuter iuto tlre measure- 
ment and tile wave shape of either signal, 
i.e. sine xvave, sawtooth, pulse, etc., is not 
important. 

T o  use tlris method, connect one signal to 
the external-trigger input and the other lo 
the vertical-amplifier input of the oscillo- 
scope. You may use either signal as  the 
stantlard but you   nu st connect the lower- 
frccluetrcy s igml  to the external-trigger in- 
1)ut. Tr igger  the s\veep in the nortrial Inan- 
ner. O n  Tektronix Oscilloscopes, set tlre 
T R I G G E R I N G  M O D E  switch to A C  or  
DC. D o  not use tlre A U T O M A T I C  or  I-IF 
S Y K C  modes for  tlris application. Malie 
certain the sweep is not free runtring !>!. 
temporarily removing tlre external-trigget- 
signal. If the slveep is free running, a 11-ace 
will remain on the crt. 

Let's look at  a specific application. Sup- 
pose you \\.ant to  adjust a 400-cps signal to 
;In accuracy better than *O.OlC/c. \\'e sug- 
gest the  use of a triggered-type oscilloscope 
;inti a Tektronix Type 180A Time-Marl; 
Getrer:ttor* since 100 cps is an integer of tlre 
time-marl; generator's 1-mc ( f 0.001 % ) cry- 
st;~l-controlled oscill:ttor frequency. 

H e r e  is a suggested procedure : (see hlocl~ 
diagram, Fig.  1 )  

1. Adjust tire oscilloscope sweep time t (  
1 msec/cm. 

2. Tr igger  the oscilloscope externally f r o ~ r  
tlre 10-msec tirarlcer (100 cps) of tlre time- 
~ir:irle getrer:itor (extern;~l-trigger-illput ot 
oscilloscope). 

3. Cotrnect tlre 400-cps signal to tlre \.erti- 
cal-atnplifier iuput of tlre oscilloscope. 

4. Adjust  the 100-cps frequency precisel! 
until it  does not move Iiorizontally oil tlrc 
screen. 

Fig. 1 
Sitrce tlre period of a 100-cps signal is 

1 /100 sec or  2.5 msec, you slioultl no\v Irave 
$ complete cycles of tlre 400-cps signal tlis- 
pl;iyed in 10 cm horizontally (10 tnsec o i  
time) on the screen. 

If the 400-cps sigral tloes not move Irori- 
zontally, ancl if tlre Time-Marlc Generator 
has zero tolerance, the sigiial under test will 
I)e 100 cps f 0.0. 

\\'it11 the Tektronix Time-Mark Gen- 
erators specified in tlris article a s  the stand- 
a rd  source, the signal under test can be atl- 
justed to 100 cps 20.001%- or 400 cps * 0.004 cps. 

Kote that if the signal were off 11y I 
0.01 cps, one complete cycle \vould move 
past a given point on the crt screen in 10 
seconds. When you cotrsider the accuracy 
of the specified tirne-mark generators, tlris 
would be 400 cps -CO.l04 cps. 

You can use the :hove metlrotl of fre- 
quency comparisoti because the 100-cps sig- 
nal under test aud the 1-msec ( I  kc)  time- 
mark signals a r e  exact integers of the 1- 
mc/sec frequency of the time-mark gen- 
erators crystal-controlled oscillator. Kote 
that the oscilloscope sweep time tloes not en- 
ter into the measurement. I t  is, lro\vever, 
;in aid \vlrcu ~irakitrg preliminary adjust- 
ments of tlre signal under test. 

I f  you use ;i dual-trace preamplifie~ 
(Type  C-A for cx;mple)** in the oscillo- 
scope vertical channel, you can observt 
Imtlr signals on  tlre crt screen simultaneously 
, . 
l o  do this, run mother  jumper from the 
tin-ic-iri:trli generator's 1-msec output to t11c 
tlu:tl-trztce prentiiplifier's R clrannel. Set tlrc 
preairiplifier M013E s\vi~clr to tlre A L T E R .  
S A T E ,  C H O P P E D ,  or  A D D E D  .%LGE. 
B R A I C A L L Y  position. The  1-msec marker! 
nil1 remain st;ttiotrary on tlre crt screen bu 
ilrc 400-cps signal will travel to the rig11 
or  to the lcit if it is not exact. 

7 .  

To i~isure the :muracy of the Type 180:j 
1 inre-X1;irk Generator, you can com1:are 01 

calil~rate its frequency ~vitlr the Eureau o '  
St;intl:irtis' \\'\\'\- stxtioir as  follows: Tune 
:i short-wave receiver to station \\'\\'\- 
.%(Id a short 1e1rgtI-i of wire to tlre l-pse( 
output of the Type 18014 Time-Marker Gen 

rator. Tlre generator's 1-mc signal will 
eat with tlre incoming WM'V signal in tlre 
rort-wave receiver's A.M. detector. The  
ifference frequency in cycles will be a 
neasure of the time-mark generator's ac- 
uracy in parts per million. You can mini- 
nize this difference by adjusting the vari- 
Me-trimmer capacitor across the oscillator 
rystal in the time-mark generator. Monitor 
Iris difference signal right off tlre detector 
,f the short-wave receiver. Use  an oseillo- 
cope to do tlris. One  cannot hear the low- 
requency zero beat. Resides, tlre low-fre- 
luency response of the receiver's audio 
ystem may not he &xd. 
Tlre following Telctronix Time-Mark Gen- 

rators may also be used for  tlris applica- 
ion;  Type 180 with a Type  180 Crystal 
h e n  Mod Kit ( T e k  No. 040-252) installed. 
Type 181 antl Type  RM 181 with Crystal- 
h e n  Combitration accessory ( T e k  No. 158- 
107) installed. 
:* Telctronis instruments on which you m:iy 
hserve these signals sitnultaneously a r c ;  
Type 502 Dual-Beam Oscilloscope and Type 
116 Dual-Trace Oscilloscope. Any Type 
130, Type 540, Type  550-Series Oscillo- 
cope with a multiple-trace, letter-type, 
'lug-In Preamplifier in the plug-in coni- 
~artn-ient (this would also include the Type 
8 0  Series Oscilloscopes with a Type 81 
'lug-In Adapter) .  Type 560 o r  Type 561 
)scilloscopes with :I Type 72 Dual-Trace 
'lug-In ITnit .  

SHIPPING BLOCKS AND 
INSTRUMENT PACKAGING 

A continuing prol~lem for  hot11 Tektronix 
lnd our custotl-iers is the damage suffered 
~y instruments in transit. 

Tlre most foolproof cont:tiner a customer 
:;ur use when shipping a Tektronix instru- 
Inent is the original carton in which it was 
received. These cartons and their at tendmt 
p;icking materials a r e  tlre result of ~i-iuclr 
research ancl some sad experiences. .4n in- 
strument, properly housed in one of these 
containers, will come through a normal s h i p  
tiient ordeal in excellent cantlition. 

\\'e earnestly recornmerid that, whenever 
possible, the original Tektrotiix shipping 
carton along with the dunxlge antl any s h i p  
ping l>locks he retained and stored for  future 
use. 

\Ire ~voultl also like to make the following 
suggestions for  packaging Tektronix iii- 
struments for  shipment : 

If you do not have the original slripping 
carton, contact your Tekt ronis  Field En- 
gineer. H e  very probably will he able to 
supply you \vit11 ;r factor!:-approved carton. 

I f  the instrument lras a shock-mounted 



chassis ,  he sure the original shipping I ~ l o ~ l i s  
;ire pu t  in place. \\'hen these hlocl;s ;we not 
:iv:iilshle, make substitutes of rorrug:itetl 
paper,  sponge rubber, styroio;um or  similar 
material .  Customers quite often send :\ 

shock-moutitetl-cl1:issis instrument to us Xvitli- 
out  t h e  shipping 1)locIis or :i suit:il~le s u b  
st i tute in place. Almost itiv:iriahly the in- 
stru111ent \ d l  suf fe r  some shipping tl:im;ige 
I x x i u s c  of the omission. 

XI1 instruments slioultl he conipletely 
wr:tppetl in 1ir;iit paper or  other ~~li:ll)le 
dust-resistant m:iterial. Set the \vr:ipped in- 
s t rument  it1 the origin:i1 carton and place the 
tlunn;ige ;irouncI it. Close carton :mtl seal 
~ v i t l i  gummed tape. 

T i  the origiti;\l carton is  rot av:iilahlc, use 
;i cont:iitier of corrugated p p e r ,  wood, o r  

If your copy of SERI:ICE S C O P E  did 
not car ry  your correct atltlress, kve \voultl 
like t o  I;~io\v so that \ve c:in remedy the 
error .  Also, if >.our frientls o r  :tssociates 
would like to receive their o\vn copies, 
please tell tlrem to \vrite us-or you c:111 
send us tlicir n:imes, titles, :ind :itldresscs. 

NEW FIELD MODIFICATION KITS 

T Y P E  521 FOUR-I 'OSTTIOX I'EIITT- 
CAI, S E L E C T O R  S\ \ . ITCH MOIITFIC I -  
T I O N  K I T  (\\itli  lieviseti I R E  Reipon\c 
Net\vork ) * 

F o r  Type .524D Televisioii Oscilloscopes 
s /n ' s  101 to 1399 inclusive except those in 
strumetits that h;ive 1i:itl the older hfotl 1iit 
T e k  No. 04-057 ,  installed. 

This 'niodii icat io~r kit inst;ills a four -po~i  
tion vertical s\vitcli a~it l  :in access panel t~ 
provide the iollo\ving impro\:etiients : 

a. A F L A T  vertical response to 5 mcg:i 
cycles withi11 1%. This passlxi~itl i 
necessary i o r  measr~ring the radio-ire 
quency "hurst" used in color TI:. 

h. A new I R E  Response Xet\vorli \vliicl 
cliatiges the roll off cli;irncteristics 11 
conform ~vit l i  the St;~~id:trd '-58 TIil 
23.S1, as ;mended Tuly 1, 1961. 

Order  tlirougli your local Telctronis Fiel, 
Engineer or  Fieltl Office. Specify T y p  
521D Four-Position Vertical Selector S\vitc 
Mod Kit ,  Teli. No. 010-271. Price is $17.2.' 
* T h i s  new modification kit repl;ices the ol 
Type  524 Mod Kit Teli No. 010-057 \vliic 
installed a four-position vertic:il selecto 

,witch and access panel In11 did not in- 
,lude the Revised-IRE-Resl~o~ise Network. 

T o  inst:ill the IRE-Response Wct\vork in 
nstruments th:it Irnve I~een ~notlifictl \villi 
fiod Kit  No. 010-057, see Typc 521.41) 
Modification Kit tlescril~etl elsc\vlierr in tlii.; 
d u m n .  

r w E  5 2 4 . 4 ~  IRE KET\\'ORK MOD- 
IFICATTO?: K I T  

F o r  Type 521.4D Television Oscilloscopes 
; /nls  1400 to 6581 inclusive :ind for Type 
i24D Television Oscilloscopes helo\v s /n  
1100 that Ii;tve heen modiiietl (Field Mod 
<it, T e k  KO. 010-057) to  include ;i f o ~ ~ r -  
msition Iiertic:il Response s\vitcli :iml :ic- 
:css panel. 

This  modiiic:ttion inst:ills :t nc\v I R E  
Response Ketworli in tlic Typc 521.4T3 
Dscilloscope. This  ~iet\vorli cli:inges tire 1-011- 
?ff cliar:ictesistics to conform \\.it11 the Re- 
vised Stand:ird '58 TRE 23.S1 :is :i~iiendetl 
Tulv 1, 1961. 

T h e  kit inclutles :L I7el-tic:iI-:\1i11,liiicr-R~~- 
q m s e  Selector s\vitcli, tlra\viiigs, scliem:itic 
and step-hy-stel) inst:~ll:~tioii instructions. 

Order tlrrouglr your loc;il Tcldronis  Ficltl 
Engit~cer or  Fieltl Oii ice.  Specify Type 
524.4D TRE Iicspoiisc Net~vorl i  hfod Iiit.  
Teli. No. 010-263. Price is $12.20. 

TYPE 525 I R E  III<SPOKSI< S I < T \ \ . O I i l i  
M O 1 ) I F I C A T I O S  K I T  

For  Type 525 \\'a\;eiorn1 Monitor s/tr's 
101 to 1299 inclusive. 

This  tnotliiicatioii clr:inges the 1111: Ke- 
sponse c1iar;icteristics in the Type 525 to 
conform \vith the lievised St:ind:trtl '-58 1111< 
23.S1, :is :urnended July 1, 1961. 

T h e  kit contains :ill the ~rcccss:i~-y com- 
ponents, tlr:~\vi~igs, scheni:itic ;tnd stel~-l)!.- 
step inst;illation instructions. 

Ordel- tlrrougli your 1oc;tl Telitroiiix Fieltl 
I'ngineel- o r  Field Off  ice. Specif!. T y l ~ e  
-525 I R E  Respmse Net\vorli Mod Kit, Teli 
Xo. 010-26.5. I'rice is $1.50. 

T Y P E  527 I R E  I I E S P O X S E  SErr \ \ 'O1i l<  
M O D I F I C A T I O X  K l T  

F o r  Typc 527 \\.:iveioriii Monitors s / ~ i ' s  
101 to 269 inclusive :tnd T j y e  IiSl.527 \\':ive- 
form Monitors, s / n l s  101 to 331 inclusive. 

This  modific:ition clinnges the 1Iil< Iic- 
spoiise clrar;icteristics to coniorm \\.it11 the 
revised St:ind:ird '58 I R E ,  as :iniendetl !ul>- 
1, 1961. I t  also itliproves the ts:itrsient rc- 
sponsc of tlre i~istrumc~rt  \vlie~i the \'ertic:ii- 
Selector s\vitcli is in tire IIil.: positioii. 
, . 1Iie kit coiit;ti~rs :ill ~recess;iry coiii]~onenl.;, 

( l r ,  ' ~ \ \ I I I ~ S ,  .' .- . sclre~iiatic :ind s t e p l ~ ~ . - s t e l ~  in- 

st;tll;~tioii i~rstructions. 
Order tlrrougli your loc;il 'l'elitro~iir Fieltl 

Engineer or  Ficltl Oii ice.  Speciiy Tylw 
527 1 I i E  Iiesponsc Sct\vorli Mod Kit, Teli 
S o .  040-266. ]'rice is $3.00. 

MISSING INSTRUMENTS 

A T y l ~ e  512 Oscilloscope, s /n  288, tlis- 
;ipl~e;iretl il-(1111 the Renso~i I'olyteclrnic I l i g l ~  
School in I'ortl;ultl, Orego~i ,  during the 
suinnier v:ic;itio~i. .A sul-vey of ;iutliorizetl 
~ ~ e r s o n n e l  f;iilctl to turn up tlre i~rstrumcnt, 
so i r  is prcstunetl to lixvc 11cen s t o l c ~ ~  :\II!.- 
one \\.it11 inior111;ition on this instrume~it 
sllould c011t:ict Mr.  :\rll~lld c;r:111t, 13ellsoll 

Copyright 1961 Tektronix, Inc. 



, . I h e  University o i  \\'asliington notiiies us  
that :I T y p e  504 Oscilloscope, s / n  214, :\I,- 
pc:~rs to be stolen irom one of their 1;iI)- 
or:itories. If you have an>. i~iforin:ttion on 
this instrniiient, ple:ise coi~t:ict Mr.  I<,\\'. 
hloulton, I-lxecutive Officer, Vniversity o i  
\\':isliiiigto~i, I ) e p r t m e ~ ~ t  o i  Cl1eiiiic:il En- 
gi~icel-ing, Se;~tt lc  5, \\.asliington. 

l'olytecl~nic l l igh  School, 546 S.E. 12th I 

USED INSTRUMENTS FOR SALE 

514.411 Tkntlis Mish:i\vali;i Iliv. I re o x i ~ o s c o ~ ~ e .  

1 'Type 51 7 

I Type 512- 
s /n  118 

USED INSTRUMENTS WANTED 

400 S Beiges Street 
Mislia\v:~k:~, Indiana 
Phone:  BL -5-2111, e s t  329 

Typc 31.5D Scott M. O\erstreet  
or T J  pe 310 515 "Q" Central Avenue 

hlountain \?ie\v, C;iliforni;i 

GREENSBORO FIELD OFFICE NOW 
SERVING SOUTHWEST VIRGINIA 

Tektronis  Field Eiigi~ieer Rick Ennis of 
our  Grcenslmro Ofiice \vill provide field 
ci igi~~ee~-i i ig services for  custoiiiers in this 
:irc:c. 

GRATICULE MOUNTING PROBLEMS 

Tom Smith, Ficltl I-:~lgi~iee~- nit11 our I'llil- 
:idelplii:l Fieltl Oii ice,  inio~-nls  us t1i:it sonic 
of his custome~-s 11:ive ;i ~)rol) le~ii .  They a rc  
coniusetl :ihout t l ~ c  proper secluelice io r  the 
inst:ill:\tioii of components ovcr tile f:icc o i  
crt 's in Te l ; t ro~~ix  oscilloscopes. 

\\'e c)fie~- t l ~ e  fo l lo~vi~ ig  i ~ ~ i o r ~ i i x t i o ~ ~  i l l  : ~ I I  
c i io r t  to cle:ir ill1 soiile o i  this coniusion. 

I<scept io r  some ii~struiiicnts (\vl~icli \\.c 
will tlesig~iate I:itcr), the light iiltcr is 
shipped uniiio~intctl :iiltl :IS :in :icccssory t(: 

\\'e ship all oscilloscopes employing :I 5" 
crt  \vitli a hlacl; pkistic ( R o > d l i t e )  
ight shield i~istalled. This  shield lias a -5" 
11)ening with a j/Z" flange a t  riglit angle to 
lie opening. The  face of the shield is 
lightly smaller than tile graticule cover 
.nd contains seven lioles. T h e  edge with 
he four holes is the top. This  sliield is 
nstalled 1)y inserting the ilangetl portion 
~et\veen the crt and the surroutitling mu- 
netal sliield. Properly installed, the liglrt 
liield fits flus11 against tlw instrument 
nnel. Tlie four  holes in each corner ;illo\v 
he graticule si~itls to protrude. 

The  t\vo inner holes at  the top permit the 
yxticule lights to show tl~rougli tlic light 
liield. The  sevc~ith hole, loc:itetl in the 
mver left-hmtl corner and just almve tile 
;raticule stud, 1)ernnits ;iccess to the c:m- 
ctljust jilting on instrutiients ro~ll:ii~iing Ihc 
wn-adjust  ieature. 

Over this light shield, we i11st:ill tlie grati- 
x l c  11i;iking sure the etclietl-line side i:ices 
o the crt. Tlie retl-rimmed holes in tlie 
:r:tticule ;ire positio~ied :it the top :inti 511s- 
-outid the gr:tticule lights. 

O n  e:ich gi-:iticule stud, \ve inst:tll :I rub- 
,er \v:islier. Tlie graticule cover tlicn goes 
jvcr the nhole :~sseml)ly :ind the gr:iticulc- 
dud nuts hold :ill iirmly in p1:ice. \\'lien 
nst:illiiig the gr:iticule cover, m:tl;c sure 
.he siii:ill hole in tiic circul:ir fl:lnge o i  the 
:over is at  tlic top. Placement in this 
?osition permits correct att;icliment of the 
Tel;tronis Viewing Hood with moltled- 
rulher eyepiece (Teli S o .  016-001) or  the 
Tektronis  P o l ~ r i z e d  Viewer (Tclc No. 
016-035). 

Instruments slii~q)ctl \vitli the green light 
filter inst:dlctl :ire; Type 52-1. A l l  Television 
Oscilloscope, Typc 525 Television \\-:iveforiii 
Monitor, Type i26  Color-Telcvisio~i \7ector- 
scope, Type 527 \\';\veiorin Monitor, Type 
575 Tr:unsistor-Cun~ Tr:icer, ;itltl :dl in- 
struments ordered \villi a P-1  ~)liosl)l~or crt. 

1nstall:ltion of components ;crountl :mtl 
ovcr the {;ice of the crt in tliesc instruments 
tliffcrs i r o ~ i i  the foregoi~ig instructions in 
only t\vo resl)ects: (1)  \\'e install the green 
light iilter Ixt\veen the 1~l:icl; ligllt shield 
and the gr:itict~lc. ( 2 )  \\'e do not use the 
iour  ru1)l)er \\mlicrs I~ctwcen the graticule 
:ind the graticule cover. 

On oscilloscopes employing 3" crt 's we do 
not install a light shield. T h e  light filter is 
shippetl untiio~intetl a s  an accessory (unless 
the oscillosco~~e is orde~-etl with a I - 1  phos- 
phor) .  Three-inch oscilloscopes do not I i : i \ ~  

the cam-adjust fe:iture. In all otlicr \v:lys, 
install:ition of coiiiponents over the crt 
follow the foregoing instructions i o r  5'' 
oscilloscopes. 

\\'e place tlie etched side of tlie graticules 
whenever possihle nes t  to the face of the 
crt. This  avoids paral1:is and thus errors  
in reading oscilloscol)e measurements. 

There  is little to be gained 1)y placing the 
light filter over the graticule. T h e  graticule 
lines will not show through tlie filter suf-  
ficiently enough to Ix useal>le. 

Should you prefer white graticule lines 
(such a s  when taking pictures of oscillo- 
scope traces) you may, on the 5" oscillo- 
scopes only, rotate the graticule 180". Re- 
member keep the etched side n e s t  to the 
face of the crt. On 3" oscilloscopes the 



graticule cannot he rotated in this manner . 
O n l y  by removing the red plastic f rom 
around the graticule-light holes in the grati- 
cule can you obtain white lines on these 
instruments . Some solve this problem by 
keeping two graticules on hand . One for  
red  lines, the other for  white lines . 

I f  you use the Tektronix Bezel*. Teli 
number 014-001. ( f o r  mounting cameras. 
o ther  than Tektronix types. on Tektronix 
5" oscilloscopes). it takes the place of the 
graticule cover in the above instructions . 

W e  recommend the removal of the light 
f i l ter  and the use of white graticule lines 
when  taking pictures of oscilloscope traces . 
*hTote: The  Tektronix Type C-12. Type 

C-13 and Type C-19 Cameras Inve  
a hinged adapter :mtl four coil?- 
slotted graticule nuts . The adapter 
and its four nuts repklce the stand- 
a rd  graticule cover and graticule 
nuts . T h e  cameras fit s1111gly into 
the hinged fittings. yct lift in and 
out with ease . Supported in this 
manner. the cameras have :L swing- 
away action . This  feature allo\vs 
an unobstructed view of the crt 
without complete removal of the 
camera . 

Tektronix. Inc., P.O. Box 500. Beaverton. Oregon 
Telcphono: Mltchall 4-0161 TWX-4EAV 31  1 Cable: TEKTRONIX 

AN OREGON CORPORATION 

Field Engineering Offices 

.LBUQUERQUE* . . . . .  Teklronir. I n i  .. 509 Son Mateo Blvd . N . E .. Albuquerque. New Mexico . . .  .TW X-A0 96  . . . . . . . .  AMherrl 8-3373 
Southern New Mexico Areo: Enlerprire 678 

iTLANTA* . . . . . . . . .  Tektronix . Inc.. 467  Armour Circle. N.E .. Allanto 9. Georgia . . .  .TW X-AT 358 . . . . . . . . . . . . . . . . . . . . .  873-5708 
Huntrvitle. Alobama Areo: WX 2000 

ALTIMORE* . . . . . . .  Tektronix. Inc.. 724 York Road. Towron 4. Maryland.. . .TW X-TOWS 535 . . . . . . . . . . . . . . . . . . . .  VAlley 5-9000 
10STONt . . . . . . . . . .  Tektronir. Inc .. 442 Morretl Road. Leiioglon 73 . Ma~sachurettr TWX-LEX MASS 940  . . . . . . . .  VOlunleer 2.7570 
IUFFALO . . . . . . . . . .  Tektronix. Inc.. 961 Maryvole Drive. Buffalo 25. New York . . .  . l W  X-WMSV 2 . . . . . . . . . . . . . . . . . . . .  NF 3-7861 
:HICAGO* . . . . . . . . .  Teklranix. Inc.. 400 Higgin l  Rood . Park Ridge . Ill inoir . . . .  PK RG 1395 . . . . . . . . . . . . . . . . .  TAlcotl 5-6666 
XEVELAND . . . . . . . .  Tektronix . Inc.. 1503 Brookpork Road. Cleveland 9. Ohio TWX-CV 352 . . . . . . . . . . . . . . . . . . . . .  FLorida 1-8414 

Pitlrburgh Area: ZEnith 021 2 
)ALLAS* ........... Teklronir . In< .. 6211 Denton Drive. P . 0 . Box 35726. Dollas 35. Texas . . .  .TW X-DL 264 . . . . . . .  FLeetwood 7-9128 
)AYTON . . . . . . . .  .Tektronix. Inc.. 3601 South Dixie Drive. Doylon 39. Ohio . . .  .TW X-DY 363 . . . . . . . . . . . . . . . .  Axminster 3.4175 
)ENVER . . . . . . . . . . .  Teklronix. Inc.. 2120 South Ash Street. Denver 22. Colorado . . . . .  .TW X-DN 879 . . . . . . . . . . . . . . . .  SKyline 7-1 249 

Sol! Lake Area: Zenith 381 
)ETROIT* . . . . . . . . . .  Tektronix . Inc.. 27310 Southfield Road. Lothrup Villoge. Michigan . .  .TW X-SFLD 938 . . . . . . . . . . . . . .  ELgin 7-0040 
iNDICOTl* . . . . . . . .  Tektronix. Inc.. 3214 Wotron Blvd.. Endwcll. New York . . .  .TW X-ENDCT 290 . . . . . . . . . . . . . . . . . . .  Ploncci 8-8291 
XEENSBORO . . . . . .  .Tektronix. In<.. 1838 Banking Slrcel. Greenrboro. North Carolina.. . .TW X-GN 540  . . . . . . . . . . . . . . . . .  274-4647 
10NOLULU . . . . . . . . .  Kcntron Hawaii. Lld.. 1140 Waimanu Streel . Honolulu 14. Howaii . . . .  Tclcr. MHU 0093 . . . . . . . .  Phone: 53975 
iOUSTON . . . . . . . . . .  Teklronix. Inc .. 2605 Wcxtgrovc L a m  . Hourtan 27 . Tcxor . . .  .TW X-HO 743 . . . . . . . . . .  MOhowk 7.8301 . 7-8302 
NDlANAPOLlS . . . . .  Tektronix. IN.. 3937  North Keystone Avc .. lndionopolis 5 . Indiono . . .  .TW X-IP 361X . . . .  Llberly 6.2408. 6-2409 
(ANSAS CITY . . . . . . .  Teklronix . Inc .. 5920 Nal l  . Mission . Kanror . . .  .TW X-KC KAN 11 12 . . . . . . . . . . . . . . . . . . . . . . .  HEdrick 2-1003 

St . Louis Areo . ENlcrprirc 6510 
. OS ANGELES AREA 

East L . A . . . . . . . .  Tektronix. Inc.. 5441 East Beverly Blvd.. East Lor Angelex 22. Colifornio . . .  .TW X-MTB 3855 . . .  RAymond 3-9408 
Encino . . . . . . . . . .  .Tektronix. lnr  .. 17418 Venluro Blvd .. Encino California . . .  .TW X-VNYS 5441 . . . . . . . . . . . . . . . . .  STole 8-5170 

'West L . A . . . . . . . .  .Teklranix. Inc .. 11681 Son Vimnle Blvd .. West Lor Angeler 49. California . . . . . . . . . . . . . . . . . . . .  GRanite 3-1 105 
TWX: W L A 6698 From Lor Angeler telephoner coll . . . . . . . .  BRadshow 2.1563 

MINNEAPOLIS . . . . . .  Tektronix. In<.. 3307 Vcra Crvz Ave . North. Suile 102. Minneapolis 22 . Minncrota . . . . .  TWX-MP 983 533-2727 
MONTREAL . . . . . . . .  .Tcklronix. Inc .. 3285 Covendish Blvd.. Suite 160. Montreol 28. Ouebec . Conado . . . . . . . . . .  Hunter 9 -9707  
NEW YORK ClTY AREA 

'New York City and Long l r lond rerved by: 

Tektionix. Inc.. 840 Will is Avenue. Albertron. L . I.. New York . . .  .TW X-G CY NY 1416 . . . . . . . .  Pioneer 7.4830 
Werkherter County. Western Connedicut. Hudson River Volley rervcd by: 

Tektronir. Inc.. 11 22 Moin Slreet. Slamford. Conneclicut . . .  .TW X-STAM 350  . . . . . . . . . . . . . . . .  OAvis 5-381 7 
'Northern New Jersey rerved by: 

Tektronix. Inc .. 400  Chertnu! Street. Union. New Jersey . . .  .TW X-UNVL 82 . . . . . . . . . . . . . . . .  MUrdock 8.2222 
ORLANDO* . . . . . . . .  .Tektroni x .  Inc.. 205 Eorl Coloniol Drive. Orlando . Florido . .TW X-OR 7008 . . . . . . . . . . . . . . . . . . . .  GArden 5-3483 

( d m  >ewer Puerta Rim) 
PHILADELPHIA* . . . . .  Tektronir. Inc.. 7709 Ogonlr  Ave .. Philodelphio 50 . Pennsylvonio . .  .TW X-PH 930 . . . . . . . . . . . .  WAverly 4-5678 
PHOENIX * . . . . . . . . .  rektronix . Inc.. 7000 E . Camelbock Road. Smttrdale. Arizona . . . . .  .TW X-SCSDL 52  . . . . . . . . . . . .  WHitney 6-4273 
PORTLAND . . . . . . . . .  Teklronix. Inc.. P . 0 . Box 500. Beaverton. Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mllchell 6.1926 
POUGHKEEPSIE * . . .  .Tcktronir. Inc.. B Raymond Avenue. Powhkeeprie . New York . .  TWX-POUGH 5063 . . . . . . . . . . . .  GRaver 1-3620 
SAN DlEGO . . . . . . .  Tektronix. Inc.. 3045 Roreuonr Slreet. Son Diego 10. California . . . . . . . . . . . . .  .TWX-- SD 6341 Academy 2-0384 
SAN FRANCISCO BAY AREA 

Lalayette . . . . . . .  .Tektronix. In< .. 3530 Golden Gote Way . Lafoyette. Colifornio . . . .  TWX. LAF CAL 1639 . . . . .  YEllowrtone 5-6101 
From Ookland. Berkeley . Richmond . Albany and Son Leondio . . . .  CLiffoid 4.5353 

*Polo Allo . . . . . .  .Teklronix. Inc.. 3944 Fabian Woy . Polo Allo. California . . . . . . .  .TW X-PAL AL 112 . . . . . . . .  DAvenporl 6-8500 
SEATTLE . . . . . . . . . . .  Tektronix . Inc .. 236 S.W. 153rd SI .. Seattle 66  . Worhinqton . . .  .TW X-SE 4 7  . . . . . . . . . . . . . . .  CHerrv 3.2494 . . . . SYRACUSE* . . . . . . . .  Tektronir Inc.. Eort Molloy Road and Pickord Drive. P 0 Box 155. Syracuse 11 New York 

TWX-SS 423 . . . . . . . . . . . . . . . . . . . . . . . . . .  GLenview 4-2426 . . . . . . . . . . . . . . . . . . .  . TORONTO* . . . . . . . . .  Teklronix. Inc .. 4A Finch Ave.. West Willowdole. Onlario. Canada Toronto 225-1 138 
WASHINGTON D . C.*. .Tektronir. Inc .. 9619 Columbio Pike. Annondole. Virginia . . . . . .  TWX-F CH VA 760 . . . . . .  Clearbrook 6-741 1 

'ALSO REPAIR CENTERS Norfolk . Portsmouth and Homplon. Virginia Area: Enterprize 741 
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T e k t r o n i x  Ins t rument -Repai r  Facilities: T h e r e  is a fully-equipped a n d  properly-staffed T e k t r o n i x  I n -  
A-2 102 s t r u m e n t  Repai r  S ta t ion  near  you  . A s k  y o u r  Field E n g i n e e r  about  Tekt ronix  Ins t rument -Repai r  facilities . 12/61 




