
OCTOBER . 1957 25 CENTS 

FO THE ELECTRONIC SERVICE INDUSTRY 

PATIENCE 
OUR KEY TO SUCCESS 

Capacitor Color Codes 

AUXILIARY SYNC CIRCUITS 

Servicing Transistor Radios 

INDUSTRIAL ELEL:I KVNiLb-r'ART 2 

www.americanradiohistory.com



SAVE MANY WAYS 

Cabinets 

stack neatly 

with others 
You pay 

nothing 

extra 

for cabinet 

28 

dearly 

identified 

cc'mpartments 

with IRC® Resist -O -Cabinets 
Four "Savingest" Assortments 

IRC Resist -O -Cabinets come complete with a color=ul all -metal 
cabinet and any one of four resistor assortments. All resistors 
are guaranteed fresh and packed in the cabinet at the factory. 
Cabinets are yours at no extra charge. They have 4 "non -spill" 
drawers with 28 clearly identified compartments. Design permits 
neat stacking. 

Na. 3A No. 4A No. 5A No. 6A 

Assortment 2 Watt 1/2 Watt 1 Watt Combination 

120 BTB 150 BTS 125 BTA 
2 Watt Fixed Fixed Composi- Fixed Corn osi- Combination of 
Composition tion and BW -1/2 tion and 8W-1 139 Vs, 1, and 2 

and BW -2 Insu- Insulated Wire Insulated Wire Watt Resistors 

Contents l a t e d Wire Wound Resis- Wound Rasis- and Type DCF 
Wound Resis- tors. 47 ohms to tors.28different Precistors. 63 
tors.33different 10.0 megohms. values from 47 different values 
values from 4.7 ohms to 4.7 from 47 ohms to 
ohms to I meg- megohms. 5 megohms. 
ohm. 

List Price $39.60 $25.50 $31.25 $31.65 

Your Price $24.00 $15.00 $18.15 $18.85 
ORDER FROM YOUR IRC DISTRIBUTOR 

Radio and TV technicians who use IRC Resist - 
O -Cabinets call them the "savingest" resistor 
deal they know of. Here's why. You save time 
and trouble in ordering-all of the resistors 
most used in TV repair work are pre -selected 
for you. You save money-you not only get 
resistors at regular dealer price, but also a hand- 
some all -metal cabinet at no extra charge. And 
you save time on the job-you know what you 
have-and you have what you want when you 
want it. To trim costs and fatten profits, buy 
resistors in IRC Resist -O -Cabinet assortments. 

Ulkcneten, tke, Cactu.t Sua 

INTERNATIONAL RESISTANCE CO. Dept. 363 401 N. Broad St., Phila. 8, Pa. In Canada: International Resistance Co., Ltd., Toronto, Licensee 
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AR -22 

TR -4 

the best color TV picture 
the growth of color TV means an even greater demand for 

CDR Rotors for pin -point accuracy of antenna direction. 

2 a better picture on more stations 
CDR Rotors add to the pleasure of TV viewing because 

they line up the antenna perfectly with the transmitted 
TV signal giving a BETTER picture ... and making it 
possible to bring in MORE stations. 

CJ ̀.i3 3 cQ)WcJsA 

Ar.....air,R- 

fillii#(11G #tI# ; Ì . . 

TR 11 and 12 

AR 1 and 2 

3 tested and proven dependable 
thousands and thousands of CDR Rotors have proven 
their dependability over years of unfailing performance 
in installations everywhere in the nation. Quality 
and engineering you know you can count on. 

4 pre -sold to your customers 
the greatest coverage and concentration of full minute 
spot announcements on leading TV stations is 

working for YOU .. , pre -selling your customers. 

5 the complete line 
a model for every need . . . for every application. CDR Rotors 
make it possible for you to give your customer exactly 
what is needed .. , the right CDR Rotor for the right ¡ob. 

SOUTH PLAINFIELO. N. J. CLEVELAND 13, OHIO 
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Reputation Builder #4: it pays to wear a smile 

"Not so courteous servicemen" 

get less than 20% repeat business 

BUT ..."pleasant and courteous servicemen" 

get a healthy 85% repeat business 

it pays to replace with Sprague Cera -mite Ceramic Capacitors 

don't be vague ... insist on 

Another way to build and hold a reputation is to 
insist on top quality replacement parts. 
Callbacks due to replacement failures not only cost 
you money ... they also cost you customers! 
Replace with less than the best and you place your 
reputation at stake. In capacitors, the best is Sprague. 

Take Cera -mite Ceramic Capacitors, for example. 
Their silvered flat -plate design gives Cera -mites low 
self-inductance ... means very high by-pass efficiency 
in all TV circuits ... permits higher self -resonant 
frequency than tubular ceramic or molded mica 
capacitors. And they often can replace paper 
capacitors, too! These capacitors are tough, tiny, and 
dependable in every application ... even under severe 
humidity and vibration conditions. They fit easily 
into tight spaces. Designed for continuoùs operation 
at 85°C (185°F). 

For the complete list of ratings for all types of 
Sprague ceramics, get your copy of Sprague's latest 
radio and TV service catalog, C-456. Write Sprague 
Products Co., Distributors' Division of Sprague 
Electric Company, 105 Marshall Street, North 
Adams, Mass. *Trademark 

SPRAGUE 
world's largest capacitor manufacturer 

2 

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITO 
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A picture story previewing many 
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time. 
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An article describing a revised 
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Sylvania 
TV Damper 

Tubes 

...New- design. plus 

New heater -cathode design helps 
Sylvania damper types pass this dynamic 
arc test with flying colors. Dynamic tests 
such as this have now been instituted by 
Sylvania on all important types in every 

critical TV function. It's Sylvania's way 
of helping you overcome problems which 
often make the difference between profit 
and loss and a happy or unhappy 
customer. 
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new- dynamic tests 
produce high E.L.A.* 

Sylvania damper tubes scored an *Earned 
Life Average of 99.54% in a recent test of 
types in the 6AX4GT family. This means 
greater service reliability for you with an 
absolute minimum of trouble resulting from 
arcing, heater -cathode shorts and heater 
burnouts. It's the result of a new heater - 
cathode design introduced by Sylvania to 
meet your service needs. 

Earned Life Average is an established 
method for evaluating tube life performance; 
for the service industry it serves as an index 
of protection against call-backs. These tests 

were performed in TV sets which simulated 
field service conditions where high line volt- 
ages are encountered. 

109 Sylvania damper tubes performed for 
a total of 132,890 hours out of a possible 
133,500 hours for an Earned Life Average 
of 99.54%. 

To Sylvania this is satisfying evidence 
that the service industry has been provided 
with extra protection against the most com- 
mon damper tube troubles. We think you'll 
agree too, that in the long run you'll profit 
more with Sylvania. 

Ar SYLVANIA 
SYLVANIA ELECTRIC PRODUCTS INC. 

1740 Broadway, New York 19, N. Y. 
In Canada: Sylvania Electric (Canada) Ltd. 

University Tower Bldg., Montreal 

LIGHTING RADIO ELECTRONICS TELEVISION METALS & CHEMICALS 
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Get the 
LION'S SHARE 

of the new 

transistor 
business 

r 

/ 

STOCK and SELL 

TRANSISTORS 
Transistor receivers are now big busi- 

ness and before you know it, servicing 
these sets will be big business, too. 

With Raytheon Transistors in stock, 
you'll be way ahead of your competitor 
in the race for this profitable business 
because the majority of these sets use 
Raytheon Transistors. 

What's more, Raytheon Transistors 
are (1) low priced (2) available for 
every application (3) stocked by 
Raytheon Suppliers from coast to 
coast. With Raytheon on your shelves 
you have an excellent opportunity to 
cash in on the rapidly growing market 
for Transistors among experimenters, 
hobbyists and engineers. 

Ask your Raytheon Tube Supplier 
about the profits to be earned with 
Raytheon Transistors. 

Raytheon Transistor Applications 
Books Vol. I and Vol. II 

Musts for Service Dealers ... Full of practical 
circuit design information, trapsistor theory and 
shop practice ... Many circuit applications includ- 
ing circuits for making useful transistorized shop 
equipment. Buy from your Raytheon Tube Sup- 
plier or send 50¢ for each book to Department PF2. 

RAYTHEON 

RAYTHEON MFG. CO. 
Receiving and Cathode Ray Tube Operations 

Newton 58, Massachusetts 

6 

,Cettem ta tie 

DITO 
Dear Editor: 

Recently, I serviced an RCA KCS66C 
that would lose horizontal sync after 
about 30 minutes of operation. Adjust- 
ment of the hold control would not cor- 
rect the condition, but turning the hori- 
zontal frequency slug would; however, 
a ragged vertical white streak then 
appeared at the center of the screen. 
All voltages and resistances were nor- 
mal, and in an effort to stabilize the 
oscillator, I readjusted the transformer 
until the first peak in the waveform 
was quite a bit lower than the other. 
While loss of sync no longer occurs, I 
know the trouble has not been cured. 
Can you help me? 

V. F. RIDDLE 

Birmingham, Ala. 

It would seem that some component 
in the frequency -determining circuit is 
changing value during operation. Nor- 
mally, the signal with equal peaks will 
be obtained with the frequency and 
phasing slugs at about center range. 
Should either slug be adjusted toward 
one extreme, the jagged white streak 
would be a natural occurrence. 

Components that could cause the 
trouble are the .01 mfd capacitor across 
the stabilizing coil, the coil itself, or the 
330-mmf mica feedback (which is the 
most likely suspect.)-Editor 

Dear Editor: 
On several occasions, we have ob- 

served CRT screens which light up 
after the set has been turned off. Often, 
this may not occur until the set has 
been off for 30 minutes or more. It is 
not just a dot of light; instead the en- 
tire screen flickers on and off. Also, the 
condition does not occur each time the 
set is turned off. Can you give us an 
explanation, please? 

FRANK KNIGHT 

Frank's TV Service 
Mansfield, Ark. 

The capacity between the coatings of 
the picture tube is capable of holding 
a charge for quite some time, thus 
maintaining a certain amount of 2nd - 
anode voltage after the set is turned off. 
This charge can only diminish by a 
transfer of electrons, which are in short 
supply with no heater current. As a 
small supply slowly builds up, they are 
drawn to the screen and cause it to 
fluoresce, sometimes hours after the 
set has been turned off. 

If you will install a switch that will 
ground the CRT cathode when the set 

is turned off, the tube will conduct 
heavily until the B+ filters have dis- 
charged and the anode current thus 
produced will discharge the anode ca- 
pacitor.-Editor 

Dear Editor: 
The picture on page 16 of your July 

issue seems to be reversed, making a 
"lefty" out of Jim Schiffner. I thor- 
oughly enjoy reading your magazine 
and find many helpful articles in every 
issue. 

JOHN STERINER 

Chambersburg, Pa. 

You're right.-Editor 

Dear Editor: 
Just read "TV Waveforms" published 

in your July issue. How you expect to 
teach anyone about waveforms is be- 
yond me. You say in the article that a 
scope "having fairly good wide -band 
response was used." It takes a band- 
width of at least 1.7 me to properly dis- 
play horizontal sync pulses. I am won- 
dering if the scope used would even 
show audio signals properly. 

If you want to upgrade the techni- 
cian, waveforms should be shown as 
they really are. Gone are the days when 
20,000 ohm -per -volt meters were used 
in high -impedance circuits. 

LOU THELEMAN 

Monterey Park, Calif. 

You are very observant! Some of the 
waveforms shown do indicate that a 
narrow -band scope was used, but ac- 
tually this was not the case. The lab - 
type instrument used has a switch so 
that it may be used in either wide -band 
or high -sensitivity applications. To get 
the desired effects, some of the wave- 
forms were photographed with the 
switch in the high -sensitivity position, 
and therefore the response was down 
somewhat at the higher frequencies. In 
addition, the sweep frequency was off- 
set slightly and the intensity was far 
above normal. We were more interested 
in getting the various pecularities than 
ideal waveforms because we felt that 
they would be more helpful to the 
practicing technician.-Editor 

Dear Editor: 
The schematic in the August "Coffee 

Break" shows a grounded -grid lead in 
a detector diode. How come? Have 
found your articles very informative. 

D. MASTRO 

Mastro TV 
Portsmouth, Va. 

The 6AL5 has often been shown to 
have what appears to be a grid, but it 
isn't a grid at all. Pin 6 connects to an 
internal shield which is always 
grounded for best performance.-Editor 

PF REPORTER October, 1957 
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ASTRON M.S Á r " CAPACITORS HAVE . . 

1riçj life 
N O CALL -BACK CONSTRUCTION 
ASSURED BY 10 INDIVIDUAL 
P RODUCTION TESTS 

ftt«Gd 100% FINAL INSPECTION 
Long life in capacitors is important to you 
as a serviceman. Complete confidence 
in the components you use is a 
necessity, because your business is 
built on reputation. 

Astron considers the service- 
nan's reputation to be 
prime importance. That 
is why each capacitor is 
manufactured under Astron's 
'`Staninized" system. 
Astron's "Selected Purchasing" 
guarantees that only the very finest 
of raw materials are chosen. Astron's 
special production techniques are 
supplemented by continuous inspection 
under strict quality controls. Produc- 
tion tests are made right on the pro - 
auction line ... 10 separate tests in all. 
A 100% final inspection is made before 
any capacitor can be shipped. 

You can put your trust in Astron .. . 

your assurance of top performance ... 
every time. 

There is an Astron "Staminized" 
Capacitor built especially to fill the 
specific, exacting replacement require- 
ments of any job you tackle. 

Remember, your reputation is our 
business, too. Build it, guard it, 
protect it . . . Buy Astron! 

SAFETY MARGIN "SM"M INIMITE 

BLUEPOINT Q MOLDED 
PLASTIC PAPER TUBULAR 

*Trade -Mark 

Free Servicing Aid .. 
Save time, use handy Astron pocket -sized Replacement 
Catalog and Pricing Guide (AC -4D) .. Write today! 

ASTRON CORPO R ATI 
255 GRANT AVENUE EAST NEWARK. N. J. 

Export Division: Rocke International Corp., 13 East 40th St., N. Y., N. Y. In Canada: Charles W. Pointen, 6 Alcina Ave., Toronto 10, Ontario 
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NO 
MATTER 

WHAT 
THE 
WEATHER..: 

Hot -and -humid or cold -and -damp ... Aerovox "DURAMIC" Capacitors 
give you "trouble -free" operation even under the most adverse 
weather conditions. You avoid costly call-backs when you 
specify -and -buy "DURAMIC" capacitors because the severe -service 
characteristics are built into each capacitor. 

AEROVOX "DURAMICS" 
...utilize a dense steatite case to provide exceptional 
protection against humidity. All terminal lead wires are firmly 
imbedded into the end seals so that they will not pull out or 
work loose even under the most severe operating conditions. 

AEROVOX "DURAMICS" 
... have that exclusive Aerovox end -fill which will not soften 
or flow nor separate from the case at any rated temperature. 

AEROVOX "DURAMICS" 
... have excellent power -factor, insulation resistance 
and temperature characteristics. Operating temperatures 
from -55°C. to +85' C. Available in 10 standard 
voltage ratings from 200 to 15,000 VDC. 

Your local Aerovox Distributor always carries a stock of 
Aerovox "DURAMIC" Capacitors in a wide range of capacitance values and 

voltage ratings. While you're there ask for your free copy of the latest 
Aerovox Catalog with complete listings of all Aerovox components. 

A ERO V O/X CORPORATION ?A1 "J0/1l 

- pacltors 

DISTRIBUTOR SALES DIVISION, 
NEW BEDFORD, MASS. 

In Condo: AEROVOX CANADA LTD., Namitten, Ont. 
Export: Ad Autism°, d9 Broad SI., New York, N. Y., Cobh: Aurienm, N. Y. 

Dear Editor: 
I have a Silvertone (chassis 100-700- 

10) with insufficient brightness. All 
voltages appear to be normal, including 
2nd -anode potential. A new picture 
tube did not alter the performance. 
Any information you can provide 
would be appreciated. 

MILTON E. VERDOOT 

Green Bay, Wisc. 

Sounds like a misadjusted or defec- 
tive ion trap. Suggest you substitute one 
having the correct magnetic strength.- 
Editor 

Dear Editor: 
The text in reference to Fig. 10 of the 

"Shop Talk" column in the June issue 
states that both halves of the input sig- 
nal will give correct polarities in the 
output. While it is true that the polari- 
ties will be correct, only the positive 
half cycle of the input will give true 
reproduction. For conduction, the emit- 
ter -base junction of a transistor has to 
be biased in the forward direction. 
Without some amount of bias in addi- 
tion to signal bias, the negative half 
cycle of the input can only cause the 
output signal to reach the supply volt- 
age level. In this case, the output signal 
due to the negative half cycle of input 
is not a function of the amplitude of 
the input. 

C. E. RODGERS 

Torrance, Calif. 

The entire circuit of Fig. 10 should 
be operated class A. This was not spe- 
cifically stated, nor was a suitable bias- 
ing network shown. With proper bias- 
ing, both halves of the input signal will 
be effective in causing current to flow 
through the circuit.-Editor 

Dear Editor: 
I have a Philco TV Model 22BU4000, 

Code 130 in the shop that has me up a 
tree. At first, channel 46 did not come 
in at all, but channels 52 and 34 came 
in good. I tried substituting tubes, and 
when I put in a new 6T4 in place of the 
6AF4, channel 46 came in perfect, but 
after about an hour the set went out on 
channel 34. After tuning the set off - 
channel and then back, channel 34 

would come in for a few minutes and 
then go out suddenly. Could you help 
me with this problem? 

JAMES P. GRACE 

Elkhart, Ind. 

Since Reader Grace has pretty well 
eliminated tubes as the source of this 
intermittent trouble, it is our sugges- 
tion that he replace the entire UHF 
tuner in this set.-Editor 

8 PF REPORTER October, 1957 
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You can do more than ever before with this new portable 

AUTOMATIC MONEY-MAKER 

LD MODEL 675 
AUTOMATIC 
DJNA-QUIK 
DYNAMIC MUTUAL CONDUCTANCE 
TUBE & TRANSISTOR TESTER 

TESTS TUBES 
AND TRANSISTORS 

Automatically 
WITH LABORATORY ACCURACY 

Saves Servicing Time 

Sells More Tubes 

Satisfies More Customers 

MORE ACCURATE TEST 
Tests Each Section of Multiple Tubes Separately 

for Gm, Shorts, 
Grid Emission and Life 

Tests each tube for Gas Content and Grid Emission simultaneously with Short check. Instantaneous 
Heater Continuity test. 

Again, B&K helps servicemen give faster, better 
service at less cost and make more money. The new automatic 
Model 675 makes tube checking quick and easy in the home or 
shop. (Tests transistors, too.) Measures true dynamic 
mutual conductance. Makes complete tube test in seconds, 
under actual operating conditions of the set. Checks average 
set in a few minutes. Simple to operate. No multiple 
switching. No roll chart. Shows customer the true condition 
and life expectancy of tubes in the set, sells more tubes 
on -the -spot, saves call-backs. Quickly pays for itself. 

Also 
makers of 
famous CRT, 
DYNA-SCAN, 
CALIBRATOR 

Shows tube condition on "Good -Bad" scale and in micromhos. Large 
41/2" meter has two highly accurate ranges calibrated 0-6000 and 
0-18,000 micromhos. 7 -pin and 9 -pin straighteners are mounted on 
panel. Automatic line compensation. Special bridge monitors line volt- 
age continuously. Light weight, easily portable in handsome leatherette - 
covered carrying case. Operates on 105-125 volts 60 
cycle a.c. Size: 15t/a" x 12%" x 6". Net wt: 101/2 lb. Net,16995 

See your B6K Distributor, or write for Bulletin 675-R 

B ar K MANUFACTURING CO. 
3726 N. Southport Ave. Chicago 13, Illinois 

Canada: Atlan Radio Corp., 50 Wingold, Toronto 10, Ont. Export: Empire Exporters, 439 Broadway, New York 13, N Y. 

SIMPLIFIED 
AUTOMATIC DYNA-CARD 

SYSTEM 
With only 60 heavy-duty, phenolic Dyna-C f bs test over 500 

Dyna-Card automaticallyatypes. socket sets 
accurate test. for quick, 
accd test. Each 

in- dexed, identified and in- 
,u 

ready to use. Always kept date simply by adding 
new Dyna-Cards. Minimizes obsolescence. 

ofCHECKS OVER 
the 

plu 
used 

in rtelevision widely 

por- 
table home receivers e 

radio tubes. and 'or - 

ONE 
ONE EXTRA TUBE SALE on 

pays forh 
y he 5 calls a da few weeks. Dyna'Quik ¡n a 

TESTS 
TRANSISTORS, 

Section TOO 
junction, 

checks b 
transistors,andarrier 

germa- 
nium 

and silicon diodes, and silicon rectifiers. ectifier 
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MILTON S. KIVER 

Transistorized Sync Stages 

A portion of the video signal in 
a television receiver is taken from 
the video amplifier section and fed 
to the sync separators where the 
sync pulses are divorced from the 
rest of the signal. In vacuum -tube 
circuits this usually requires two 
stages. The same separating action 
can also be accomplished with 
transistor circuits, suitable exam- 
ples of which are discussed in this 
article. 

A two -stage transistorized sync 
separator which functions satis- 
factorily is shown in Fig. 1.* Both 
transistors are connected as com- 
mon -emitter amplifiers, although 

* "Transistorized Sync Separator Circuits For 
TV Receivers" by H. C. Goodrich, RCA Review, 
December, 1955. 

E1 = 20V i 

Author of ... 
How to Understand and Use TV Test Instruments 

and Analyzing and Tracing TV Circuits 

the first transistor is a p -n -p unit, 
while the second is of the n -p -n 
variety. To maintain the steep 
vertical sides of the sync pulses, 
it is desirable to use high -fre- 
quency units. A low -frequency 
transistor would not pass the 
higher order harmonics, and 
would cause sloping of the sides 
of the pulse, thereby degrading 
the timing accuracy of the sweep 
oscillators. 

Within the circuit of Xl, we 
find a combination of fixed and 
self-adjusting bias in the emitter 
leg. The fixed bias, which drives 
the emitter -base circuit into con- 
duction, is furnished by a 20 -volt 
battery. The self-adjusting bias is 
developed by the emitter current 
flowing through Rl. The voltage 
developed across this resistor op- 
poses the battery voltage and the 

Fig. 1. A two -stage transistorized sync separator. 

10 

(Courtesy RCA Review) 

combination of Rl and Cl tends 
to keep Xl cut 'off at all times ex- 
cept when the negative -going sync 
pulse is active. At this time the 
cutoff bias is overcome, current 
flows and Cl is recharged. This 
flow of current will produce a 
positive -going sync pulse across 
R2. The values of E2 and R2 are 
chosen so that the collector is not 
driven to saturation; this enables 
the pulse amplitude across R2 to 
vary according to variations in 
input signal. The emitter current 
likewise varies with changes in 
the strength of the incoming sig- 
nal so that the bias is kept at the 
proper level for sync separation 
on all signals, strong or weak. 

The second stage, containing 
transistor X2, is used to amplify 
and limit the amplitude of the 
pulses appearing across R2. X2 is 
biased so that it is driven to satu- 
ration by the sync pulse tips of 
any usable signal. This not only 
establishes the sync pulse ampli- 
tude at a relatively fixed value, 
but it also serves to clip off noise 
spikes greater than sync. 

In order to insure that the fore- 
going saturating action is achieved 
even with weak signals, a combi- 
nation of fixed and variable bias 
is employed. (If only one type of 
bias were used, it would have to 
be set so that X2 would be heavily 
overdriven on strong signals. Un- 
der these conditions it is found 
that the sync pulses tend to 
broaden considerably and could 
introduce a phase shift when ap- 
plied to some types of horizontal 
phase detectors.) The fixed bias 
is furnished by battery E3, while 
the variable bias is developed by 
C2 and R3. When the incoming 
signal tends to drive X2 far be- 
yond saturation, the base -emitter 
circuit develops a voltage across 
R3 (with the polarity indicated) 
which reduces the extent of the 
overdriving. 

The final output pulse has an 
over-all amplitude of 15 volts 
which, it will be noted, makes full 
use of the battery voltage applied 
to the collector. This action is pos- 
sible because transistor character- 
istics are linear down to practic- 
ally zero volts. Output pulse po- 
larity is negative; if a positive - 
going pulse were desired, a phase 
inverter could be used. 

Please turn to page 70 
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GOOD -ALL 
CAPACITORS 

The "Capacitor of Tomorrow" 

600-UE Mylar* Dielectric Molded in Epoxy 
NEW to the replacement market! Widely used by leading 
equipment manufacturers. 

The 600-UE is created by the skillful combination of new 
"wonder materials," and Good -All's advanced design, 
exclusive production technique and tight quality control. 
It is ideal for replacement use in today's modern circuitry. 

FEATURES: Low leakage High stability Long, 
trouble -free life Rugged construction Extremely re- 

liable service in humid climates 

SUPERIOR QUALITY COMPETITIVE PRICE 

SHELL 
**EPON® is Shell's trade name 

for their epoxy resin wonder 
plastic molding compcund base. 
Far superior to common mold- 
ing materials, Epon forms an 
extremely rugged moisture -tight 
case. Leads adhere securely to 
the compound. High dielectric 
strength is also an attractive fea- 
ture of this tough, dense material. 

DU PONT 
*MYLAR® is DuPont's trade 

name for their amazing space - 
saving polyester film. This thin, 
tough film makes an ideal capac- 
itor dielectric. Its inherent elec- 
trical stability and exceptional 
dielectric strength contribute 
greatly to the trouble -free service 
of the 600-UE. 

GOOD -ALL ELECTRIC MFG. CO. 
Distributor's Division 26 RITTENHOUSE PLACE ARDMORE. PENNSYLVANIA 
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HIGH DIELECTRIC STRENGTH --this 
is an actual photo3aJh of a sheet 
of "Mylar" exposeG to hie- voltage. 

12 PF REPORTER October, 1957 
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Report 
from Du Pont 
for 
electronic 
service 
dealers 

.. THE MOST TALKED ABOUT NEW 
DIELECTRIC FOR CAPACITORS! 

Here are 5 important reasons you should 

use capacitors made with Du Pont "Mylar" 

1. MYLAR has high dielectric 
strength ... average of 4,000 volts 
per mil ... average power factor of 
0.003 at 60 cycles ... dielectric con- 
stant above 3.0 at 72°F., 1,000 cycles. 
2. MYLAR is tough and durable 
... permits capacitor manufacturers 
to save space because the film is extra - 
strong even in the thinnest gauges. 
3. MYLAR has long life ... will not 
deteriorate with age or voltage 
stresses within normal operating 
ranges of most electronic equipment. 

4. MYLAR is moisture -resistant 
... this polyester film performs equal- 
ly well in hot, humid climates or 
cold, crisp air ... it won't dry out 
and become brittle with age. 

5. MYLAR has proved its value 
.. capacitors made with "Mylar" 

as the dielectric are being used in 
guided missiles and sensitive elec- 
tronic computers. 

Yes, where high reliability and long 
life are concerned, capacitors made 
with "Mylar" assure the finest in 

*"MYLAR" is Du. Pont's registered trademark for its polyester film. 
Du Pont manufactures "Mylar"-not finished capacitors. 

OU PONT 
REG. U.S. PAT. OFF. 

BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 

October, 1957 PF REPORTER 

performance. Think of it! No more 
wasted call-backs for failure of newly 
installed capacitors ... capacitors 
with"Mylar" assure longer shelf life, 
no storage problems. 

So next time you order, ask your 
distributor for highly reliable, long - 
life capacitors made with Du Pont 
"Mylar". For detailed information 
on the basic properties of "Mylar", 
write: Film Department, Room EP - 
10, The Du Pont Co., Wilmington 
98, Delaware. 

DU PONT 

YLAR 
POLYESTER FILM 

13 
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Troubled 
By Color 
Codes ? 

The "age-old" problem of de- 
ciphering color codes is still to a 
great extent unsolved by neo- 
phyte and old timer alike. For 
the most part, this is due to the 
fact that the code has been ex- 
panded to provide additional in- 
formation for a greater variety 
of units. 

In this article, we have se- 
lected the various capacitor types 
in current use to show the variety 
of color codes you are most likely 
to encounter. 

The Paper Tubular 
Molded paper tubular capacitors, at the discretion of the manufacturer, 

may hove their value, tolerance, and working voltage expressed typograph- 
ically or by colors. In the case of color, you will generally find five or possibly 
six color bands on the body of the component. 

To read the color code in the proper sequence, orient the unit so that the 
closely -spaced group of four color bands appears at the left. Reading from 
left to right and referring to the chart, we find that the unit pictured has 
a value of 4,700-mmf, a tolerance of ±20%, and a 600 working -voltage 
rating. The voltage rating will be indicated by either one or two color 
bands. One band indicates a rating of less than 1,000 volts, while two 
indicates 1,000 volts or more. Adding two zeros to the one or two significant 
figures will give the voltage rating. 

The Mica 
Today, we find an increasing number of molded -mica capacitors using 

the RETMA 6 -dot system. One can recognize this system by first orienting 
the unit so that the arrow on its body points to the right. If the dot in the 
upper left-hand corner is white, the code follows RETMA standards. 

Using the chart, the second color dot in the upper row represents the 
first significant figure of the capacity value (gray or 8 in . the example 
shown). Interpreting the other data, we find that this unit is an 82-mmf, 
±10%, class -B mica, coded under RETMA standards. The class designation 
reveals certain design requirements involving the Q and temperature co- 
efficient. 

The JAN or Joint -Army -Navy 6 -dot system is also employed for mica 
capacitors and differs from the RETMA system only in that the first dot is 
black instead of white. 

The Insulated Ceramic Tubular 
Constructed with radial leads, this style of capacitor generally uses a 

5 -dot system as shown and is oriented by placing the color dot closest to 
one end of the unit on the left. Referring to the chart and reading from 
left to right, we find that the capacitor is a bypass or coupling, 1,000-mmf 
unit, having a value tolerance of ±20%. 

In some instances, this style of capacitor may use a 6 -dot color code, which 
is discussed under the non -insulated ceramic tubular type. 

The Non -Insulated Ceramic Tubular 
This type capacitor is currently coded with either a 5- or 6 -dot system. 

The 5 -dot system is identical to that given for the insulated -tubular or 
disc -ceramic. The 6 -dot system, however, involves an extended temperature 
coefficient. The color dots or stripes will either be grouped slightly toward 
one end of the body or the first color dot will be larger to indicate the 
starting point. The first two colors are used to express the temperature 
coefficient and, in the example shown, these two colors are yellow and 
orange. Taking a look at the chart, we find that this unit is on N2200, 
1-mmf capacitor, having a tolerance of ±0.25 mmf. 

Digits I1Multiplier 

ir;. 

Multiplier 
Jr 

Digits 

YellowViolet 

Tolerance -Voltage 

la Rating 
Blac+l, 

Blue 

Brown" 

P 
Class or 
Characteristic Silver 

Tolerance 

Temp 

Coefficient 
Brown Black Red 

Silver IÌ1n 

Temp 

Coefficient 
Multiplier , 

Brw (BÌack 

Digits; 
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The Insulated Ceramic Disc 
Although this type of capacitor is usually typographically marked, it may 

be color -coded with 5 dots or stripes. Usirg the chart, and reading from 
left to right with the unit oriented as shown, we find that this unit is an 

N150, 10-mmf capacitor, having a tolerance of ±0.5 mmf. 
The term NPO means negative -positive -zero or a zero temperature co- 

efficient. With this designation, capacitance remains constant regardless 
of temperature change. 

The abbreviation PPM/°C in the chart stands for "parts per million per 
degree centigrade." In other words, if a temperature coefficient is given 
as N150., capacity will decrease 150 parts per million with every degree 
of increase in operating temperature. If the letter P precedes the number, 
capacity then increases with temperature rise. 

A few late -model receivers are using a new 6 -dot code on this style of 

capacitor. The first two colors represent the maximum capacitance change 

within a specified temperature range rather than o two-color temperature 
coefficient. The first color under this system will always be gold, silver, or 

brown. Reading the code for the unit pictured, we find that it has a AC of 

±15% within a temperature range of -30°C to + 85°C, a value of 1,500 

mmf, and a GMV tolerance (guaranteed minimum value, -0% to +100%). 

The Miniature -Molded Ceramic 
About half the size of a standard 1/4 -watt resistor, these low -valued ca- 

pacitors are found in a limited number in RF -coupling applications. The 

markings for such units have not been completely standardized and may 

encompass the use of one to four color bands. A present-day capacitor of 
this design, however, generally uses a 4 -dot system as illustrated. In this 
arrangement, the last color band is always gold or silver, indicating a value 

tolerance of ±5% or ±10 %, respectively. 
Reading the bands and referring to the chart, we find that this capacitor 

is a 6.8-mmf unit with a tolerance of ±10%. 
Capacity values for some of the units having less than four color bands 

are given in the chart. In this case, tolerance is assumed to be ±20%. 

Digits 

Brow n 

P Temp 

Coefficien 

Capacity 
Change 
OC 

Digits Multiplier 
1 _r= 

Brown Green Red 

Yellow 

Tolerance 

CERAMIC TYPES ONLY 

Color 
Marking Digit Multi 

Value 
Tolerance 

Under 
10 MMF 

Single -Color 
Temp. Coeff. 

PPM/°C 

Black 0 1 ±20% ±2.0 mmf NPO 

Brown 1 10 ±1% ±0.1 mmf N033 

Red 2 102 ±2% - N075 

Orange 3 10' ±3% N150 

Yellow 4 10' GMV - N220 

Green 5 10' ±5% ±0..5 mmf N330 

Blue 6 10° - - N470 

Violet 7 - - N750 

Gray 8 10-2 - ±.25 mmf P030 

White 9 10' ±10% ±1.0 mmf Gen. Appl. 

Gold - 10-3 ±5% - 
Silver - 10-2 ±10% Bypass & 

Coupl. 

Grn-Gold - - - - - 

Two -Color 
Temp. Coeff. 1AC and 

Temp. 
Sig. Fig. Mult. Range 

Molded' 
Miniature 

(Value) 

1 

Class or 
Characteristic 
(Molded Mica) 

0.0 

- 
Nl 

N10' +10°C to 
+85°C 

1.0 N102 ±4.7% 

1.5 N10` ±7.5% 

2.2 N10' ±10% 

3.3 Pl ±15% 

4.7 P10' ±25% 

7.5 P102 +33% 

- P103 +47% 

P104 +75% 

- A 

1.0 mmf B 

2.2 mmf C 

3.3 mmf D 

E 

4.7 mmf F (JAN) 

G (JAN) 

- - 
I (RETMA) 

J (RETMA) 

- - -55°C to - 
-}85°C 
-30°C to - 
+85°C 

- - 0.5 mmf - 
Blue -Gray - - - 0.68 mmf - 

Silver 

Brn-Green - - - - - - - 1.5 mmf - 
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heat -sensing and 
temperature - 
controlling devices 

1 
Low Voltage 

24V 

CRI 

CRI 

22CV 

Furnace Motor 

Fig. 1. Basic construction of a mercury 
temperature switch used to actuate o 
furnace control relay. 

16 

Direction of Movement with 
Decrease in Heat 

A 

CR1 

1I-T 
220V 

Relay 

Temperature 
Adjust 

L.V. Source 
24 

Fig. 2. The contacts of a bi -metal ther- 
mostat will open and close over a prede- 
termined temperature range of 2° to 3°F. 

SERVICING 

INDUSTRIAL 

ELECTRONICS 

PART -2 
by Melvin Whitmer 

Man's first contact with the use- 
fulness of heat probably came 
from cooking, which can be done 
successfully at many different 
temperatures with a minimum of 
control. The formation of bronze 
and steel was undoubtedly the 
next step forward in the use of 
heat. Although melting requires 
very high temperatures, the ac- 
curacy needed is satisfied by 
watching the color of the molten 
metal. Thus, man still did not 
need exact temperature indica- 
tors. 

The conquest of metal forging 
was a great step forward, but it 
was the last step to be taken for 
many years. In the late 1700's 
Lavoisier, known to the world as 
the father of modern chemistry, 
began to drive heat into its final 
submission. His ideas may seem 
strange to us, but he used heat 
correctly in the separation of 
many chemicals. To Lavoisier, 
heat was a fluid, something tan- 
gible, but at the same time weight- 
less, volumeless, and inseparable 
from physical bodies. He called 
this subtle fluid, "Caloric." Its 
properties should remind us of 
another medium theorized as re- 
sponsible for the transportation of 
radio waves. 

Heat has since been shown to 
be nothing mox'e than a level of 
energy. Chemicals separate be- 
cause heat adds enough energy for 
the molecules to overcome the 
bonds which hold the chemicals 
together. Liquids boil at differ- 
ent temperatures, and it is this 
property which makes their sepa- 
ration possible. A common exam- 
ple is the isolation of alcohol from 
water. Alcohol boils at 180° and 
water at 212°; thus distillation is 
possible only by careful control 
of the temperature. As the alcohol 
boils off, the vapor is passed 
through a condenser where it re- 
turns to a liquid state. 

PF REPORTER October, 1957 
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Thin Slice of 

Oxide 

Welded Platinum 
Lead Wire 

Fig. 3. Simple sketch of a thermistor. 

As industrial processes required 
better control of heat, sometimes 
within only a few degrees, the 
ingenuity of man was called upon 
to devise electro -mechanical and 
electronic sensing units. Early de- 
vices could indicate the tempera- 
ture on a calibrated dial, but 
could not actuate a control. The 
thermometer dates back to the 
1500's, but its use as an electro- 
mechanical device is the product 
of the last 50 years. 

Mercury is a good conductor of 
electricity, and it also responds 
readily to changes in temperature; 
therefore, it can be used as a sim- 
ple control. The construction of 
the mercury temperature switch 
is shown in Figure 1. The bulb 
contains a reserve supply of mer- 
cury which extends into a narrow 
column with contacts placed per- 
manently in the glass wall. This 
early switch was built for the 
control of only one temperature 
and could not be varied to suit the 
customer's needs. 

The thermometer switch was 
replaced by a more flexible con - 

Heat is detected through the infra -red 
window and the signal generated passed 
directly into a preamplifier. Notice the 
very short distance between senser and 
preamplifier. 

Used in Printing 
Press Control 

Steel Fur-nod,: 

Control 

Courtesy Glenite Thermistor Kits, Thermistor Division, Gulton Industries Inc. 

A sample kit of thermistors for vari- 
ous applications. Several are painted 
black to increase their absorption char- 
acteristics. 

This Special Window 
Admits Only Low 

Freq Infra Red Radiation 

This Plug Carries the 
Power In and the 
Signal Out 

Courtesy Servo Corporation of America 

COMPENSATING 
ELEMENT 

C e A 

ACTIVE ELEMENT 

HOUSING 

INFRARED WINDOW 

Fig. 4. Internal makeup of a bolometer. 
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trol-the bi -metal thermostat. Fig- 
ure 2 shows its construction. The 
bar labeled AB is constructed 
from two different metals, with B 
expanding more than A as tem- 
perature increases. When the bar 
AB cools, B will contract more 
than A and the bar will bend 
toward the contacts, which close 
when a predetermined tempera- 
ture is reached. The temperature 
control is variable-with an upper 
limit of around 400°F-and will 
maintain a selected temperature 
within 2° to 3°F. 

The thermistor is a relatively 
new device used to control tem- 
peratures ranging up to 1000°F 
and which has the ability to de- 
tect temperature differences of 
.05°F. Its construction is similar 
to a printed circuit resistor, but 
metal oxides rather than carbon 
compose the resistive elements. 
A sketch of the thermistor is 
shown in Figure 3. A thermistor 
can respond to the infrared radia- 
tion which is emitted by every 
mass. Even bodies which are con- 
sidered cold, if they are above 
absolute zero, provide a char- 
acteristic radiation often called 
Black Body Radiation. The ther- 
mistor absorbs this energy and 
changes its resistance for each 
change in radiation intensity. The 
thermistor also emits energy it- 
self, since it is a mass, and com- 

Please turn to page 75 
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at no added cost .. . 

GROUP 
for Raytheon 

who by preference 

Now, Registered Bonded Dealers can gain personal security for themselves 
and their families - automatically increase their life insurance coverage, 
through their regular purchases of Raytheon Receiving Tubes. The amount 
of coverage is determined by the quantity of Receiving Tubes the dealer buys. 
The New England Mutual Life Insurance Company has created a Group Life 
Insurance Plan for Raytheon Bonded Electronic Technicians -a plan of- 
fered exclusively by Raytheon Distributors who sponsor the Bonded Dealer 
Program. Any such Distributor who meets the necessary requirements for 
setting up a Group Life Insurance Plan for Bonded Dealers may give them 
this valuable protection without the necessity of a physical examination. 
Check with your Raytheon Sponsoring Distributor and see if he has it avail- 
able to you. 

If you're not at present a Raytheon Bonded Dealer, better see your Sponsor- 
ing Distributor as to whether you can qualify. You'll find being a Raytheon 
Bonded Dealer a real asset to you. You'll find using Raytheon quality receiv- 
ing tubes is a big help, too. 

'Administered and underwritten by New England Mutual Life Insurance Company 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

NEWTON 58, MASS. CHICAGO, ILL. ATLANTA 6, GA. LOS ANGELES 7, CALIF. 
55 Chapel Street 9501 Grand Ave. (Franklin Park) 1150 Zonolite Rd. N.E. 2419 So. Grand Ave. 

Raytheon makes t Receiving and Picture Tubes, Reliable Subminiature and Miniature Tubes, 
all these )C Semiconductor Diodes and Transistors, Nucleonic Tubes, Microwave Tubes. 

áarTHEoN 

excellence in e/eeLsossieo 
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LIFE INSURANCE' 
Bonded Electronic Technicians 

use RAYTHEON RECEIVING TUBES 
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TV sets of just a few years 
ago often included what might be 
called "auxiliary" sync stages- 
separate noise limiter tubes, sync 
preamplifiers, etc. Circuits of this 
type have not been receiving 
much attention lately, being vic- 
tims of the trend toward simplified 
and standardized TV circuitry. 
Nevertheless, a great many sets 
still in service have unusual sync 
circuits, and these can slow you 
down during troubleshooting if 
you're a little rusty on their 
theory of operation. Thus, here 
is a short refresher course on sync 
circuits which have sometimes 
been used to supplement the 
standard dual -triode or pentagrid 
arrangements commonly used to- 
day. 

Fig. 1 is an example of the 
familiar dual -triode circuit, in 
which the sync -processing func- 
tion has been pretty well reduced 
to essentials. The first stage is a 
sync separator that receives at its 
grid a signal composed of video 
information and positive sync 
pulses. The video is stripped off as 

Noise Limiters and Sync 

Preamps and How 
They Work 

the signal passes through the tube, 
and negative -going sync pulses are 
delivered at the plate. The second 
stage is an amplifier that "cleans 
up" the pulses and boosts them to 
sufficient height for application to 
the horizontal and vertical sweep 
circuits. 

The pulses at the grid of this 
second stage are negative and nor- 
mally drive the tube into cutoff. 
The resulting "sync clipping" ac- 
tion trims the pulses to a con- 
stant peak level and thus removes 
any amplitude irregularities that 
might have passed through the 
sync separator. In some cases, 
the sync amplifier also serves as 
a phase splitter, providing pulses 
of two polarities required by some 
types of horizontal phase detec- 
tors. 

The operation of the dual -triode 
system in fringe areas is some- 
times disturbed by sttong noise 
pulses. If these pass through the 
sync stages, they can falsely trig- 
ger the sweep oscillators. In addi- 
tion, they can interfere with the 
normal grid -leak biasing of the 
sync separator by placing an ex- 

.r+iurlr. 

Video Output 

O 
AN8 

R2 Sync Sep 
470K 

100K 

210V 

O 
047 

y2 ;6A N 8 
Sync Ami Vert 

1 'i' Integrator 

Horiz AFC 

(Pulse Width 
System) 105V 

Fig. 1. Typical dual -triode sync section-Truetone Model 2D2423A. 
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cessive charge on the grid capa- 
citor (C1 in Fig. 1). When con- 
siderable noise is present, the 
charges induced by the noise 
pulses drive the grid voltage ex- 
cessively negative. As a result, 
the sync pulses at the output of 
the separator are reduced in am- 
plitude and are less effective in 
controlling the sweep oscillators. 

This situation can be remedied 
by cancelling out the noise pulses 
as they reach the sync separator. 
A circuit for this purpose is in- 
cluded in some current model TV 
sets, usually in the form of a 
pentagrid tube that combines the 
functions of both the separator 
and canceller. The main input, ap- 
plied to the No. 3 grid, is a com- 
posite video signal (sync positive) 
from which a negative sync out- 
put is developed in the same man- 
ner as in the triode -type separator. 
The No. 1 grid of the pentagrid 
tube receives a secondary input 
signal-composite video of low 
amplitude and inverse polarity 
taken from the video detector load 
circuit. The tube is cut off by any 
strong noise pulse that appears in 
this secondary signal. 

An occasional sync pulse is re- 
moved from the output, but the 
loss of a pulse here and there has 
much less of an effect on syn- 
chronization than the uncancelled 
noise pulses would have. The 
pentagrid circuit has been de- 
scribed from time to time in the 
pages of PF REPORTER; the most 
recent discussion was in "Serv- 
icing New Designs," April, 1957. 

Noise Inverter 
A forerunner of the pentagrid 

circuit is the separate noise -in- 
verter stage still found in many 
receivers in the field. Its purpose 
is the same as that of the second- 
ary circuit in the pentagrid tube- 
to introduce pulses that will can- 
cel the noise pulses entering the 
separator. Instead of cutting off 
the separator tube, however, the 
noise inverter simply feeds a neg- 
ative spike of voltage to the sepa- 
rator grid to counterbalance each 
positive noise spike that appears 
in the main input signal at this 
grid. If no high -amplitude noise 
is present in the video signal, the 
noise inverter produces no output 
and therefore does not affect the 
sync separator. 

A separate triode section used 
as a noise inverter is shown in 
Fig. 2. Notice that the plate of 
the inverter V13A is connected to 
the input circuit of the sync sepa- 
rator. Since the cathode resistor 
R34 serves also as part of the 
video detector load, the inverter 
is cathode -driven by a sync -nega- 
tive, composite video signal of low 
amplitude. The grid of V13A re- 
ceives no signal, but obtains a 
negative bias voltage from the 
grid circuit of the horizontal out- 
put tube. 

The "Noise Cancel" control is 
used to establish a grid voltage 
which will keep the tube cut off 
at all times except when a noise 
spike in the input signal extends 
beyond sync -tip level. Such a 
spike produces a pulse of cathode 
voltage which is negative enough 
to drive V13A into conduction. 
The resulting short burst of plate 
current develops a negative pulse 
of output voltage, which nullifies 
the positive noise pulse that simul- 
taneously reaches the sync separa- 
tor grid circuit. 

The following procedure is used 
in adjusting the "Noise Cancel" 
control: Tune in the strongest sig- 
nal available, and then turn the 
control to the maximum counter- 

clockwise position, thereby apply- 
ing maximum bias to the grid of 
V13A. Next, advance the control 
setting until pulling or sync loss 
is observed, indicating that V13A 
is conducting on normal sync 
pulses and reducing sync ampli- 
tude at the separator grid. Finally, 
back off the control until the pic- 
ture returns to a stabilized condi- 
tion. 

Several varieties of noise in- 
verter and limiter circuits have 
been employed from time to time. 
Instead of taking the inverter in- 
put from the video detector load, 
some manufacturers have tapped 
off a small portion of the video 
amplifier output signal (sync posi- 
tive) and applied it to the grid of 
a triode inverter, which is biased 
so that the positive noise spikes on 
the grid drive it into conduction. 
Another variation is to connect a 
diode across the sync separator 
input so that noise voltages above 
a preset level will be shunted to 
ground by conduction of the 
diode. 

Intermediate Sync Amplifier 
Fig. 2 also illustrates another 

type of special sync circuit, an 
intermediate stage between sync 

Please turn to page 77 

12AU7v13A 
Noise Inv 

2.2meg 

Noise 
Cancel 
Control 

1.5K 

500K 

12AU7 
Sync Sep 

= 33K 
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To Plate of 
1st Video Amp 

To Grid 
of Horiz 
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Fig. 2. Sync section plus triode noise inverter-Stromberg-Carlson Model 621. 
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WHITE DIAL 
LIGHT LEAD 

BLACK"A" LEAD 

GREEN LEAD 
TO SPEAKER 

Fig. 1. Phantom view of dash showing position of radio chassis. 

Removing an auto radio is 
basically more a physical task 
than anything else; however, it is 
one which can require some time 
and effort due to the awkward 
position in which the technician 
has to place himself in order to 
reach the screws, nuts and bolts 
under the dash panel. A knowl- 
edge of the correct procedure and 
the exact tools for removing ra- 
dios in specific makes of cars will 
help to reduce the time and ef- 
fort involved in these tasks. 

The following is the procedure 
for removing radios in all 1955 
Chevrolets except the Corvette. A 
list of the tools that are required 
is also included. 

Removal Procedure 
Main Chassis (Refer to Fig. 1.) 

STEP 1 

Take out 7 Phillips -head screws 
(A) , using stubby -type Phillips 
screwdriver, and remove glove 
compartment. 

STEP 2 

Remove rubber bumper on end 

EDITOR'S NOTE: This article is based 
on material from the book, "Instruc- 
tions for' 1955 Auto Radio Removal," 
published by Howard W. Sams & Co. 
Of all the makes of cars covered in the 
book, the 1955 Chevrolet was selected 
because of its popularity. 

of glove compartment door guide 
and take off door. 

STEP 3 

Remove 4 push -on knobs and 
two felt washers. 

STEP 4 

Remove the 11%(;" lock nut (B) 
from the selector shaft using an 
11/ (;" box -end wrench, and the 5/8" 

lock nut (C) from the volume 
control shaft using a 5/8" box -end 
wrench. 

STEP 5 

Remove the volume and selec- 
tor escutcheons from the shafts. 

STEP 6 

Pull out the antenna lead from 
the right side of radio chassis. 

STEP 7A (Applies only to pushbutton 
and signal -seeking models.) 

Disconnect the power -supply 
plug from the left side of the 
power supply chassis and the 
black "A" lead at the snap con- 
nector, located between the main 
chassis and the power -supply 
chassis. 

STEP 78 (Applies only to manual 
tuning models.) 

Disconnect the green lead to the 
speaker. A snap connector is pro- 

vided in the lead for this purpose. 
NOTE: In cars equipped with a 
rear seat speaker, this lead is con- 
nected to the speaker control unit. 

STEP 8 

Remove the white dial -light 
lead from the upper left-hand 
terminal on the fuse block located 
on the firewall to the left of the 
steering column. Disconnect the 
black "A" lead from the terminal 
labeled "RADIO" on the fuse 
block. 
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STEP 9 

Remove the 7/1,;" nut (D) from 
the right side of chassis using a 

,;" box -end wrench. Support 
chassis with hand while removing 
nut. 

STEP 10 

Pull chassis back toward fire - 
wall until control shafts clear the 
dash, then rotate chassis until 
shafts are facing upward. Remove 
chassis as shown in Fig. 2. 

Power Supply and Speaker Unit 
(Refer to Fig. 3.) 

The power supply, audio output 
stage and speaker are combined 
into one unit and located to the 
right of the radio chassis on push- 
button and signal -seeking models. 
Only the speaker is mounted 
separately in manual tuning 
models. The removal procedure 
is the same for both types. 

STEP 11 (Applies only if rear -seat 
speaker is employed.) 

Disconnect the lead (or leads) 
to the rear -seat speaker control 
unit. 

STEP 12 

Detach the antenna lead from 
the clip attached to the right-hand 
mounting bolt (E) . Remove the 
two Phillips -head bolts (E) from 
the bottom of dash using a 3/8" 

box -end wrench to hold the nuts 
and a Phillips screwdriver to 
loosen the bolts. Take off the an- 
tenna clip on the right side. 

STEP 13 

Steady chassis with one hand 
and remove two Phillips -head 
screws (F) from the top of the 
speaker -grill bezel. 

STEP 14 

Remove the power supply chas- 
sis (or speaker) by lifting the 
chassis up and back, then move 
sideways to the position which 
was occupied by the glove com- 
partment and lower the unit to- 
ward the floorboard. 

Tools Required 

2-Phillips screwdrivers, 1 stubby 
type and 1 regular length. 

1-11A d' box -end wrench. 
1-3/8" box -end wrench. 
1-%" box -end wrench. 
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Fig. 2. Removing chassis. 

Fig. 3. Phantom view showing position of speaker unit. 
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new designs 
by Thomas A. Lesh 

Fig. 1. New compact version of Standard Coil tuner in Airline Model GTM4031A. 

Smallest TV Tuner 

What appears to be an over- 
sized potentiometer mounted on 
the upper deck of the TV chassis 
in Fig. 1 is actually a VHF tuner 
-one that sets a new record for 
compactness. This unit is a new 
version of the Standard Coil Neu- 
trode tuner, electrically identi- 
cal to previous models (except 
for some changes in component 
values) but radically changed in 
physical construction, in that it 
conforms to the compact layout 
requirements of the newest TV 
sets. 

How has a complete television 
tuner been squeezed into such a 

24 

small package? Let's disassemble 
the unit and find out. The tuner 
can be removed from the TV 
chassis by unsoldering a half - 
dozen connections and taking out 
three 1/4" hex -head screws. When 
the cover is slipped off, the bot- 
tom view of the tuner is as shown 
in Fig. 2. Fastened to the under- 
side of the tuner chassis is a 
movable wheel which serves as a 
mounting board for all the tuning 
coils. Oscillator, mixer, and RF 
coils for individual channels are 
wound on coil forms which are 
arranged like spokes on the wheel, 
and an antenna coil for each chan- 
nel is separately mounted at a 
considerable distance from the 

Fig. 2. Bottom view of new tuner show- 
ing tuner coils mounted on wheel. 

other coils associated with that 
channel. (Note the positions of 
the Ch. 4 coils in Fig. 2.) This ar- 
rangement permits an extremely 
compact design while still pre- 
serving the necessary isolation be- 
tween the antenna input circuit 
and the other tuned circuits. 

Oscillator adjustment slugs are 
located inside the coil forms and 
can be reached through a hole in 
the tuner cover. In the Airline set 
shown in Fig. 1, adjustments are 
made from the right side as 
viewed from the rear of the re- 
ceiver. 

In Fig. 3, the wheel is shown 
removed from the tuner chassis. 
Note that contact buttons and 
springs similar to those on turret 
tuners are employed to make con- 
nections between the two parts. 
The tuning shaft, which is fas- 
tened to the wheel, is thrust 
through a hole in the center of 
the chassis and locked in place 
so that the buttons will be held 
in contact with the springs. The 
wheel is guided into the correct 
on -channel positions by a spring - 
loaded detent rod which rides on 
the rim of a detent gear fastened 
to the wheel. 

Details of the procedure for re- 
moving the wheel from the tuner 
are as follows: First, a C -shaped 
retainer ring is pried out of a 
groove near the tip of the tuning 
shaft (see Fig. 4), and then one 
screw on the top wall of the tuner 
chassis is taken out so that the 
fine tuning shaft and its cam (Fig. 
5) can be slipped off the main 
shaft. The next operation is to 
free the main shaft by removing 
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A positive fact about 

Du Mont Positive Quality ... 

Du Mont Picture Tubes cut callbacks due to 

tube failure by 40%. Consider what 

this means to you - fewer callbacks, 

greater profits. 

Ask your distributor about 

Du Mont Positive Quality Picture 

Tubes and Electronic Tubes. 

Send name and address for 

your free copy of the Du Mont 

Replacement Tube Chart. 

Y.1111 
1 1 1, 1/ 1 1 1 i<, 1 t 

'Based on actual 
engineering figures. 

Television Tube Division 

Allen B. Du Mont Laboratories, Inc., Clifton, N. J. 
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AMAZING 

AI 

Patent Pending 

4 ®1 YGSTOY 
. A B S O R P T 1 O Y\ A M A l Y 2 t R 

SIMPLIFIES 
WAVE FORM ANALYSIS 

SPEEDS 

TV TROUBLE SHOOTING 

`i This revolutionary test equipment so 
simplifies wave form analysis that 
every TV service man can use it to 
save time and make more money. 

NI Follows composite video from antenna 
to CRT. Traces sound from sound IFs 
to speaker without any physical con- 
nection. 

V 

V 

Displays sweep and sync information 
through progressive stages . . . every 
tube becomes a test point for top -side 
servicing. 

Isolates defective circuit by display- 
ing wave forms as they appear in each 
stage. Electrostatic pick-up minimizes 
loading. 

Light -weight and portable, may be 
taken on every call, to speed servicing, 
reduce call-backs and build customer 
confidence. 

For complete information and the 
name of your nearest distributor, write 
today. 

(73 
.11KGSTOK 

*ELECTRONIC CORPORATION 
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Fig. 3. Wheel removed to show contacts. 
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Rod 
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/Spring 
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Groove for 
Retainer 
Ring 

Shaft 
Retainer 
Spring 

Fig. 4. Components which must be loos- 
ened or removed to free the coil wheel. 

the retainer and locking springs 
that fasten it to the chassis. The 
locking spring is disengaged by 
grasping the tab at its outer end 
with pliers and pulling outward. 

To simplify removal of the 
wheel and tuning shaft assembly, 
the detent mechanism should be 
loosened in order to relieve the 
pressure on the detent gear. This 
is easily done by freeing one end 
of the rod retainer spring-the 
left end as seen in Fig. 4 is most 
convenient. Normally, it is not 
necessary to disassemble the de - 
tent mechanism any further than 
this. 

Inside the tuner chassis, the 

Shaft Locking 
Spring 

Cam Follower 

;UN 

Follower Spring 

main shaft passes through the cam 
follower and its spring, both of 
which are shown in Fig. 5. One 
ear on the follower projects 
through the top wall of the tuner 
and is held against the cam by 
spring tension. When the cam is 
turned by the fine tuning shaft, 
the follower is driven back and 
forth, causing the second ear on 
the follower to open and close 
the movable plate of a book -type 
fine tuning capacitor. Whenever 
a coil wheel is removed from one 
of these tuners, the technician 
should make sure that the fol- 
lower and spring are correctly 
positioned before he reinserts the 
tuning shaft into the chassis. 

The most important feature of 
this new tuner is that the wheel, 
which lies fiat against the end of 
the chassis, has taken the place 
of the bulky turret used in pre- 
vious models. All the waste space 
formerly occupied by the hollow 
interior of the turret has there- 
fore been eliminated. 

Receiver Design 
Minimizes Tube Failures 

Several new design features 
aimed at lengthening the life of 
receiving tubes are included in 
the transformer -powered TS -544 
chassis used in some 1958 -model 
Motorola TV sets. 

For example, there is the "Tube 
Sentry," a small component which 
is simply a Globar resistor fas- 
tened to a thermal switch. The 
resistor is in series with one pri- 
mary lead of the power trans- 
former, and the switch is con- 
nected in the DC output lead of 
the 5U4GB rectifier tube. Since 
the switch is open when cold, the 
B+ circuit is not completed until 
the resistor heats up sufficiently 
to close the switch. This action 
does not take place until approxi- 

First Ear 

Second Ear 

Fi ne 
Tuning 
Cam 

Fine 
Tuning 

/Shaft 

M E D F I E L D, MASSACHUSETTS 
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Fig. 5. These components Fit around the tuning shaft. (C -ring not shown.) 
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Make hay 
while the 

Moonshinesshines... 

...stock and sell 

RCA 
BATTERIES! 

Modern Americans play outdoors, day and night, 
twelve months a year. And, wherever they go, hayrides, 
football games, weenie roasts, ski lodges - 
they take their portable radios along! 

Make sure your supply of RCA Batteries is adequate 
to meet public demand this fall! 

ee, 
eak RADIO CORPORATION of AMERICA 

rä-, COMPONENTS DIVISION CAMDEN, N.J. 

RCA BATTERIES...THE BRAND THAT COMMANDS PUBLIC DEMAND! 
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Actual size of hew TRC microphone 

for hand ... 

+`~í'^,`./ 

stand... 

or lavalier 

The T R C 
triple -duty microphone 

by 

mericte, 

it's versatile... 
lightweight... 

low cost, too! 
Elgin's new TRC dynamic microphone 
offers faithful audio reproduction in the 
80-8500 cps range, yet lists from $11.50. 
It is designed for use with tape re- 
corders ... yet has the versatility to 
perform ideally at meetings and assem- 
blies, wherever p.a. systems are used. 
The TRC is less than five inches long, 
weighs only nine ounces, has a pol- 
ished, chromeplated case. It is omni- 
directional and picks up voices within 
a radius of ten feet under average 
conditions. 
The TRC is also available in crystal 
and ceramic types. 
Get the facts on this new addition to Elgin's 
complete line of "American" microphones. 
Write today for specifications and complete 
descriptive literature. 

ELECTRONICS DIVISION 
ELGIN NATIONAL WATCH COMPANY 

107 National Street, Elgin, Illinois 
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Fig. 6. Series -parallel hookup across 6.3 - 
volt filament supply in Motorola TS -544. 

mately 35 seconds after the re- 
ceiver is first turned on. All tube 
filaments are then allowed to 
warm up thoroughly, permitting 
a cloud of electrons to build up 
around the heated cathode and 
thereby protecting the emitting 
surface against the initial shock 
which would result when plate 
voltage is applied. 

Since the TS -544 chassis has a 
power transformer, it is surpris- 
ing to find several 600 -ma series - 
string tubes such as the 3CB6 in 
this set. Several pairs of these 
tubes are wired across the 6.3 -volt 
filament winding of the power 
transformer in the manner shown 
in Fig. 6. This type of hookup is 
used in all -channel models; for 
VHF -only sets, a 6BC8 is sub- 
stituted for the 4BC8 and 2AF4A 
in series. 

Series -string tubes were used 
in this unconventional way for 
one good reason: Field experience 
has revealed a noticeably lower 
failure rate for the reduced -volt- 
age, 600 -ma tubes than for the 
6.3 -volt versions of the same 
types. 

In another effort to increase 
tube life, a 3A3 has been em- 
ployed as a high -voltage rectifier 
in place of a 1B3GT. The 3A3, a 
heater -cathode tube developed for 
color TV, is expected to have a 
long service life in the TS -544 
high -voltage circuit, which de- 
velops a nominal 18.5 kv for the 
anode of a short -neck 90° picture 
tube. 

PF REPORTER October, 1957 

www.americanradiohistory.com



A OBI 
it 

G257D 

Completely anodized to lock out corrosive fumes 
and weather elements... 

Designed to outperform any antenna, dollar - 
tor -dollar, or size -for -size ... 

Designed to make your installation look 
better... 

Trade -mark 

This is the new Taco Golden Topliner, the an- 
tenna you've been waiting for ... 

Install a Golden Topliner. You'll marvel at its 

performance. 

-WAIL IIE 
TECHNICAL APPLIANCE CORPORATION 

S H E R 8 U R N E, N.Y. 
In Canada. Hockbusch Electronics, Ltd., Toronto 4, Ont. 

U.S. PAT. 2799018 
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by Leslie D. Deane 

Intermittent Troubles? 

The instrument shown in opera- 
tion in Fig. 1 is helpful in solving 
those stubborn intermittent prob- 
lems we all dread but so often 
encounter in the servicing field. 
Manufactured by Winston Elec- 
tronics, Inc. of Philadelphia, the 
unit is identified as the Win- 
Tronix Model 828 Intermittent 
Condition Analyzer. 

Using various probe techniques, 
the Analyzer operates on a signal 
monitoring principle, and is espe- 
cially designed to isolate mechan- 
ical or electrical intermittents in a 
minimum amount of time. 

Specification features are: 
1. Power Requirements -105 to 

125 volts AC, 50/60 cps, power 
consumption 20 watts. 

2. RF output-television signal 
frequency for channel 2 adjust - 

Fig. 1. New Win-Tronix Analyzer aids in quickly isolating intermittents. 

able for channels 3 and 4 or 
radio signal frequencies of 545 
and 1090 kc. 

3. RF Modulation-TV sound car- 
rier of 4.5 me and audio modu- 
lation of 400 cycles. 

4. Signal Monitoring Provisions- 
audio output from built-in dy- 
namic speaker or phone jack,; 
attenuator control and gain 
switch provided on front panel. 

5. General-built-in power outlets 
provide Medium, 10 -volt line 
boost and High, 20 -volt line 
boost; intermittent probe and 
attachments supplied with unit. 

When I examined this outfit in 
the service lab the other day, I'm 
happy to say there were no inter- 
mittent TV chassis laying around. 
However, to properly acquaint 
myself with the instrument and 
its operation, I decided to intro- 
duce or simulate such a condition 
in a test receiver. 

The usefulness of such an in- 
strument naturally depends upon 
how it is employed and the inter- ' 

pretation of results, so my first 
task was to read the instruction 
manual carefully and completely. 
In doing so, I found several sug- 
gested steps that the technician 
might take to prepare the ailing 
set for intermittent testing. First, 
eliminate all obvious sources of 
trouble by giving the chassis wir- 
ing a complete visual inspection. 
Next, to duplicate the tempera- 
ture and voltage conditions which 
exist in the customer's home, the 
heat from a 250 -watt infrared 
or a 200 -watt incandescent lamp 
should be directed at the under - 
chassis components. This will 
raise the ambient temperature, 
simulating the condition which 
exists when the chassis is in its 
cabinet. In order to force the in- 
termittent to appear, it may also 
be advisable to increase the line 
voltage slightly. For this express 
purpose, the Analyzer has two AC 
outlets conveniently located on 
the front panel, one for increasing 
line voltage by 20 volts and the 
other by 10. 

Returning to my little experi- 
ment, I introduced a poor contact 
in the sync separator circuit of the 
test receiver. I noticed that the 
slightest vibration would now 
throw both vertical and horizontal 
sweep oscillators off frequency. 
This type of symptom, according 
to the instruction manual, indi - 
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that a VOM is electronics' most basic Test Instrument 
Yes, over 1,000,000,000 measurements are made 
every day with Volt-Ohm-Milliammeters 

and triplett model 
630 leads all vom's 

in design, quality, performance, operating simplicity, 

and value per dollar. The leader at only $44.50 

At leading electronic parts distributors everywhere. 

TRIPLETT Model 630 VOM-the proof of 53 
years' experience in test instruments. 

630-A 

Triplett Electrical 
Instrument Company 
Bluffton, Ohio 
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cates a mechanical intermittent. 
Following instructions for this 

condition, I connected the RF out- 
put cable of the Analyzer to the 
antenna terminals of the receiver 
-thus feeding in a channel 2 
RF signal modulated by both 4.5 
me and 400 cycles. I then con- 
nected the cable from the inter- 
mittent probe to the tracer in jack 
on the front panel of the in- 
strument. Setting the Analyzer's 
switches and .controls as recom- 
mended, I flipped the probe switch 
to the video/audio position and 
touched the probe tip to the sync 

output circuit. Monitoring the 400 - 
cycle signal with the instrument's 
speaker while probing components 
and wiring, I immediately de- 
tected the faulty condition. 

Had the intermittent condition 
been of an electrical nature, any 
popping or abrupt change in signal 
level could have been traced from 
the output back through the cir- 
cuit by placing the probe at dif- 
ferent points. As the probe is 
moved past the defective circuit, 
the intermittent noise should cease 
to be heard. 

If connecting the intermittent 

WORLD'S LARGEST 
MANUFACTURER OF 
ANTENNAS PRESENTS 

4mta ó F4eat 
LINE OF awicat4 

with "PRESTO" 
INSTANT MOUNT ASSEMBLY 

THAT OPENS AS EASILY 
AS AN UMBRELLA! 

Remove from box Open elements and Presto, it's ready! 

COMPARE TENNA FEATURES! 
Arrays are full size and completely pre - 

assembled New Polyethylene Cable Anchor re- 
moves all tension from terminals Front Bracket 
made of heavy spring temper aluminum alloy 
with High Q molded plastic insulator Rear 
Bracket made of heavy gauge aluminum to re- 
sist strongest gales and heaviest ice Doweled 
elements prevent whistling Director Bar on MODEL 1-791 

Bar -X models improves performance on higher 
channels Full line: 8 single array models, 8 
stacked models and 8 "Do-it-yourself" models. 

MODEL T-801 

THE TENNA MANUFACTURING CO. 
CLEVELAND 25, OHIO 

BAR X 

MODEL T-851 

BAR X 

MODEL T-781 

BAR X 
MODEL T-7St 

ALL MODELS AVAILABLE SINGLE OR STACKED 
I N INDIVIDUAL BOXES OR IN BULK 
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probe directly to the suspected 
circuit temporarily causes the 
trouble to disappear, then it may 
be necessary to employ an in- 
direct method of coupling. The 
two probe attachments pictured in 
Fig. 2 will help solve this problem. 
The small ring type, shown at- 
tached to the probe, is called an 
Electro -Wand. This unit is de- 
signed to slip over miniature tubes 
in various sections of the receiver, 
pick up intermittent noises by ca- 
pacitive coupling, and is also 
handy for signal tracing without 
removing the chassis from its 
cabinet. 

Fig. 2. Attachments for Win-Tronix in- 
termittent probe pemit signal sampling 
without direct circuit contact. 

The other attachment, known as 
an Electro -Probe, is a metal probe 
tip insulated with thick pliable 
rubber. The insulated tip is placed 
against circuit components with- 
out making any electrical contact 
with the suspected circuit, and 
can be moved from stage to stage 
in order to isolate the intermit- 
tent. 

Probe Your Meter 
The Futuramic Company of 

Chicago, Ill., now has a complete 
line of meter test probes, four of 
which are designed for use with 
conventional volt-ohm-milliam- 
meters, plus two recently -devel- 
oped units for use with vacuum - 
tube voltmeters. These probes are 
especially designed to open up 
new fields of application for your 
meter. Through their proper use, 
the technician can realize more 
utility from such instruments. 

In general, the units are sturdily 
constructed and very attractively 
designed. Each probe has a gold- 
plated steel housing and extra - 
long leads for maximum serv- 
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CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE, U. S. A. 
In Canada: Canadian Marconi Co., Ltd., Toronto 17, Ont. 
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DO NOT BE ELECTROCUTED... 

USE 

A.C.POWER! 

UNIVERSAL ndl2U.RHGG floorr 2vlts) 

INVERTERS 
for changing your storage 

battery current to 
A.C. HOUSEHOLD ELECTRICITY 
Anywhere ... in your own car! 

mounted out 
of sight under 
dash or in 
trunk 
compartment!; 

Especially designed for operating standard 110 -volt 
A.C. %" Electric Drill, 

also 
Electric Soldering Iron Portable TV Sets 
Electronic Test Equipment Tape Recorder 
Electric Polisher PA Systems 
Hand Vacuum Cleaner Electric Razors 

ATR Inverter mounted in Car 

Soldering ground lead 

Tape Recording details of call 

Using Electric Drill 

Splicing antenna lead-in 

*In many Cities, the use of 
commercial AC power for 
outside electric hand tools 
use is prohibited by law 
since AC line is grounded. 
ATR INVERTERS provide 
SAFE AC Power with no 
possible danger of being 
electrocuted. 

SEE YOUR JOBBER OR WRITE FACTORY 

N NEW MODELS \ NEW DESIGNS \/NEW LITERATURE 

"A" Battery Eliminators. DCAC Inverters, Auto Radio Vibrators 

AMERICAN TELEVISION t RADIO CO. 

2uaáey Pseduet.'a Soree 193/ 
SAINT PAUL 1, MINNESOTA, U. S. A. 

icing convenience. The four VOM 
probes are pictured in Fig. 3. 

Fig. 3A is the high -ohms probe, 
type 261. I found that this unit 
will extend the limits of an ohm- 
meter by converting the R X 
10,000 ohm range to an R X 
100,000 ohm range, making it pos- 
sible to read resistance values up 
to 200 megohms. Practical servic- 
ing applications may consist of 
measuring leakage in capacitors, 
transformers, tubes and sockets; 
measuring insulation resistance in 
high -voltage circuits, lightning ar- 
resters, isolation networks, wiring 
harnesses, etc. The 261 probe can 
be used with most VOM's having 
a center -scale indication of 12 
ohms and a 71/2 volt internal bat- 
tery. 

The test instrument identified 
in Fig. 3B is the type 262 signal - 
tracing VOM probe which, when 
used in conjunction with a con- 
ventional volt-ohm-milliammeter, 
makes possible the measurement 
of signal voltages and thus the 
isolation of weak or inoperative 
stages in radio or TV sets. Checks 
can be made in almost any section 
of a television receiver, in many 
cases without pulling the chassis 
from the cabinet. The probe is ca- 
pable of detecting signals from 60 - 
cycles to 200 megacycles and is 
adaptable to any 20,000 ohm -per - 
volt meter. 

The Futuramic type 263 polar- 
ity -reversing probe (Fig. 3C) pro- 
vides an extra convenience for the 
technician in that it will reverse 
the polarity of any measured volt- 
age quickly and easily. The probe 
will handle all voltages commonly 
encountered in radio and televi- 
sion servicing up to a value of 
500 volts DC or peak -to -peak. It 
can be used with any VOM and 
will provide either a positive or 
negative indication with a flick 
of the finger-tip switch. 

The range-splitter probe type 
264 is pictured in Fig. 3D. This 
particular probe actually increases 
the utility of a meter by providing 
an extra 500 -volt range where it 
is needed most. When measuring 
voltages between 250 and 400 
volts on certain VOM's, it may be 
necessary to take the measure- 
ment on a 1,000 -volt scale. A high 
degree of accuracy is sometimes 
difficult to obtain under these cir- 
cumstances. By using this new 

Fig. 3. Futuramic multimeter probes. 
(A) type 261, high -ohms probe; (B) type 
262, signal -tracing probe; (C) type 263, 
polarity -reversing probe; and (D) type 
264, range-splitter probe. 

probe, the original 50 -volt scale of 
the meter becomes a 500 -volt 
scale. Voltages between 250 and 
500 volts can then be read on the 
upper half of the scale where the 
meter is more accurate and the 
value can be more clearly inter- 
preted. The range-splitter features 
a finger-tip slider switch for con- 
veniently switching the additional 
range in or out of the circuit. The 
probe is suitable for use with 
many popular 20,000 ohm -per -volt 
VOM's having voltage scales of 
2.5, 10, 50, 250, and 1,000. 

In addition to the multimeter 
probes illustrated in Fig. 3, Fu- 
turamic has also designed a high - 
ohms probe for use with certain 
VTVM's. This probe, known as 
type 265, permits the measure- 
ment of resistance values up to 
10,000 or 20,000 megohms, depend- 
ing upon the scale calibration of 
the instrument with which it is 
used. 

The probe houses a type Y-10 
transistor battery and one pen- 
light cell. It not only makes pos- 
sible the measurement of higher 
resistances, but can also increase 
the accuracy of measurements be- 
tween 100 and 2,000 megohms by 
placing the meter indication on an 
expanded portion of its scale. 
Similar in outward appearance to 
the probes pictured in Fig. 3, it 
can be adapted to any VTVM hav- 
ing an R X 1 meg scale, an input 
resistance of 10 megohms, and an 
internal battery supply of 1.5 
volts. 

The type 268 peak -to -peak 
VTVM signal -tracing probe is the 
latest addition to the Futuramic 
line. Shown in Fig. 4, this device 
makes it possible for your VTVM 
to indicate peak -to -peak voltage 
values directly on the DC scales 
of the instrument. Readings ob - 
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Whenever You Want Dependable Electrical Protection 

... BUSS FUSES ARE YOUR ANSWER! 

Here's why .. With BUSS fuses, 
dependable electrical protection isn't 
left to chance. Every BUSS fuse is 
tested in a sensitive electronic device 
that automatically rejects any fuse not 
correctly calibrated, properly construc- 
ted and right in all physical dimensions. 

The result - when an electrical 
fault occurs, BUSS fuses quickly clear 
the circuit and the danger of damage 
to equipment is held to a minimum. 
Yet, BUSS fuses won't cause needless 

shutdowns by blowing when trouble 
does not exist. 

In sales, the dependability of 
BUSS fuses helps you avoid 'kicks' and 
complaints that the fuses you sold 
failed to protect or blew needlessly. 

In service, by installing BUSS 
fuses you help prevent costly, un- 
necessary 'call-backs' because BUSS 
fuses operate properly under all service 
conditions. 

With a complete line of fuses avail- 
able to meet all your service needs, it 
is just good business to standardize on 
BUSS. They help protect both your 
good name and 'your profits. 

For more information on BUSS and 
FUSETRON Small Dimension fuses 
and fuseholders ... Write for bulletin 
SFB. Bussmann Mfg. Division (Mc- 
Graw -Edison Co.) University at Jef- 
ferson, St. Louis 7, Mo. 

BUSS fuses are made to protect-not to blow, needlessly eUSTSYOITNe NAMES IN 
IllCTeICeI VeOTICrION 

Makers of a complete 
line of fuses for home, 
farm, commercial, 
electronic, automotive 
and industrial use. 
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SANDY SAYS! 
Tests and Repairs ALL 
CRT Tube Elements 
for Opens and Shorts. 

eetv Rad / NlinewCd 

REACTO-TESTER 
..- --_-- '.` Model T-401 

Tests and repairs 
picture tubes. 

o«.4 $3995 
with Case and Cover 

FACTORY TESTED 
AND FULLY 

WARRANTED 

TESTS FOR: 
Open Connections 

Open Elements 

Useful Life 

Shorted Elements 

Cathode Emission 

Gaseous Tube 

REPAIRS: 
Open Elements 

Corrects Shorts 

Reactivates Low 
Emission Tubes 

Restores Brightness 

AT YOUR DISTRIBUTOR 

a nrhol Apebten co. 
ELECTRONIC COMPONENTS 
2712 W. Montrose Chicago 18, III. 

Grips 
the scrawl 

Drives it too! 

Quick -Wedge 

$CREW»HOLDI NG 
SCREWDRIVER 

2" to 14" blades, 4 bit sizes 
Available with shockproof 

plastic covered tubing 
Unconditionally guaranteed 

ASK FOR IT AT YOUR DEALER 
Kedmon Co , 233 So. 5th W., Salt Lake City 
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Fig. 4. Futuramic's type 268 is used with 
VTVM to measure peak -to -peak signals. 

tained by using the probe should 
compare to those given in the 
service literature for peak -to -peak 
waveform values. 

To avoid possible damage to the 
diodes built into the probe, meas- 
ured values are limited to 100 
volts peak -to -peak. The 268 can 
be employed with most popular 
VTVM's having an input resist- 
ance of 10 megohms. 

I recently made use of this par- 
ticular probe in connection with 
an analysis on loss of picture and 
sound in TV receivers. Following 
procedures outlined in the instruc- 
tion sheet and using one of our 
TV test chassis, I decided to trou- 
bleshoot for loss of signal caused 
by a fault I had purposely intro- 
duced into the 1st IF amplifier 
stage. The first step called for a 
check at the video amplifier stage. 
Here, I pulled the tube and placed 
the probe on the input grid con- 
tact of the empty socket. With the 
probe's short ground lead con- 
nected to chassis, a normal indi- 
cation is approximately 2 to 6 
volts. I obtained a zero indication 
at this point which meant that no 
signal was reaching the video am- 
plifier. 

The next check point took me 
to the input of the video detector 
stage. Again I found a zero indica- 
tion which naturally pointed to 
trouble toward the front end. A 
normal indication at the detector 
input would have been about 2 

volts. 
Continuing, I then pulled the 

last IF amplifier tube and meas- 
ured the input grid signal on the 
proper socket pin. If the signal 
was reaching this stage, I should 
detect a peak -to -peak reading of 
from .2 to .3 volts. No signal was 

Fig. 5. Eby's new Trans -Tester converts 
milliammeter to transistor checker. 

present, however, so I proceeded 
with the recommended signal - 
tracing approach. 

Tuning the receiver off -channel, 
I raised the mixer -oscillator shield 
until it no longer made contact 
with the chassis. With my fingers 
still in contact with the shield, I 
applied the probe to the video de- 
tector input. Here, a voltage indi- 
cation would eliminate the mixer 
and all following stages. When I 
still obtained a zero reading, how- 
ever, the trouble was then isolated 
to either the first IF stages or the 
mixer. A few quick voltage meas- 
urements then pinpointed the fault 
to the 1st IF amplifier circuit. 

The 268 is also useful in localiz- 
ing trouble in sound, sync, sweep 
and high -voltage circuits. Proced- 
ures for signal -tracing these sec- 
tions are covered in the instruc- 
tion sheet packaged with each 
unit. 

Check Transistors 
On Your Own Meter 

The relatively small bench in- 
strument pictured in Fig. 5 is the 
Eby Trans -Tester transistor tester, 
manufactured by Eby Sales Co., 
New York City. 

Upon examination of this piece 
of equipment, I found that it oper- 
ates in conjunction with any 
VTVM, VOM, or multimeter capa- 
ble of accurately measuring cur- 
rents between 0 and 10 ma. Two 
separate jacks are mounted on the 
front of the unit for connection of 
the meter test leads. In addition, 
two molded transistor sockets are 
provided-one for n -p -n and one 
for p -n -p types. The unit is self - 
powered by four 1% -volt penlight 
cells and is used in determining 
current gain by measuring collec- 
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Your Independent 
Service Advertising Program 

expands with - ;;#d purchases 
of CBS tubes 

One of a new series of full -page ads appearing in TV GUIDE 

This family cook is your independents r , e -dealer. i, t ..tty neighbor who somehow 
finds time to be scoutmaster of his son's troop. He has his radio and TV service business in your 
town ...and he knows he'll stay in business there only as long as he does superior work. In fact, 
vnen he works for you, he bets his family's bread and butter he'll do o better job ... and he will. 

for ycur radio and TV repairs, call the man who cares...your 

INDEPENDENT SERVICE -DEALER 

He actually bets his family's bread and butter he'll 
do a better job for you ... his business success de- 
pends upon it. 

He is a highly skilled technician, trained and 
equipped to service promptly all makes of radio 
and TV sets at a fair price. So next time your 
radio or TV needs repairs, call the man who cares. 
Call your independent service -dealer. 

For the beat 
in enterta,ssmenl 

lune to CBS. 

Look for this emblem 

Whenever your set needs o new rube, 
ask to have it replaced with o CES tube. 
There are no better tubes made. 

OCBS-HVTRON, Danvers, Mass. 
A Division of Columbia Broadcasting System, Inc. 

We know you like your Independent 
Service Program and want it expanded. We 
know it from a nation-wide survey ... and 
from your increasing purchases of CBS 
tubes. May we remind you: each time you 
buy CBS tubes, you support your own 
independent service -dealer campaign. Keep 
it going ... keep it growing ... always 
specify CBS tubes. 

SUPPORTING MATERIAL ALSO EXPANDS 

"The Independent Service Business and 
Your Future" booklet 
Independent Service decal 

10 new postal cards 
16 new advertising mats 
Radio and television scripts 
Consumer booklet "On the Care of a 
Television Set" 

Ask your CBS Tube distributor 
for this tie-in material ... or write for 
illustrated broadside PA -181. 

CBS-HVTRON- Danvers, Massachusetts 
A Division of 
Columbia Broadcasting System, Inc. 

FOR THE BEST IN 
October, 1957 PF REPORTER 

ENTERTAINMENT TUNE TO CBS 
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tor current at two different bias 
levels. 

To check a transistor, I first 
connected the test leads of a com- 
mercial VOM to the jacks pro- 
vided. Leaving the gain switch of 
the instrument in the off position 
and placing the meter selector on 
a 1 -ma range, I inserted a p -n -p 
transistor in the proper socket. 
Referring to the characteristic 
chart given in the operating in- 
structions, I noted the reading 
should not exceed .75 ma for low - 
gain transistors and 2 ma for high - 
gain units. The particular one 

tested produced a reading of 0.5 
ma which eliminated the possi- 
bility of a short or open. I next 
moved the gain switch to the on 
position and observed the meter 
indication. The current had in- 
creased to approximately 0.8 ma, 
providing a net gain of 0.3 ma. 
This figure was satisfactory ac- 
cording to the chart, which indi- 
cated that the increase should be 
at least 0.2 ma. 

Millivoltmeter by Simpson 
The pocket-size tester shown in 

SPECIALLY PRICED DURING OCTOBER 

TIMED RIG/IT4 

FOR YOUR 

816 Ti - 

SER VICE 

SEASON! 

NEW 

haw With 
4RMuNcLE NEW F 

cEmENT 

,.. -,. 

No. 8666X 

SPRA-KLEEN 

2 CANS FOR $IDr 
VALUE $2.40 

special this month 

2 CANS $1.89 

NOW, WHEN YOU NEED IT, is the time 
to stock up on G -C SPRA-KLEEN ... the 
easy -to -use electrical contact cleaner and 
lubricant in, the power spray can. Brushless, 
clean, convenient ... SPRA-KLEEN makes 
servicing easier. Buy now and save during 
this special sale! 

SEE YOUR G -C JOBBER NOW! FREE G -C CATALOG... send postcard today! 

GENERAL CEMENT MFG. CO. 
Division of Textron Inc. 

400 SOUTH WYMAN STREET ROCKFORD, ILLINOIS 

Fig. 6 is the new Model 387 milli - 
voltmeter manufactured by Simp- 
son Electric Co. of Chicago, Ill. 
Especially designed for testing 
thermocouples in appliances, such 
as gas -fired hot water heaters, 
clothes dryers, furnaces, space 
heaters and gas refrigerators, the 
instrument is a highly accurate 
DC millivolt measuring device. 

Specification features are: 
1. Meter Range-five individual 

ranges from 0 to 10, 30,100, 300, 
and 1,000 millivolts, range 
selected by connection of test 
leads. 

2. Meter Accuracy-±3% of full 
scale deflection at ambient tem- 
peratures of from 50° to 120° F, 
maximum deviation of ±5% 
from -55° to +185° F. 

3. Test Leads-two 48" well in- 
sulated leads with alligator 
clips are provided. 

4. Size and Weight -3" X 57/s" X 

21/2", 1/ lbs. 

Fig. 6. Simpson Model 387 millivoltmeter. 

Although I have had little or no 
opportunity to employ this piece 
of equipment on gas -fired appara- 
tus in the lab, I did make use of 
it by theoretically converting the 
unit to a direct reading milliam- 
meter. I didn't actually modify the 
instrument, but merely placed a 
precision 1 -ohm resistor in series 
with various circuits drawing be- 
tween 1 and 1,000 ma. With the 
test leads across the 1 -ohm resist- 
ance, the meter automatically in- 
dicated circuit current in DC ma. 
This measuring technique might 
be applied to transistor circuitry 
to check collector current or other 
allied measurements. The internal 
resistance of the meter, however, 
must be considered before calcu- 
lating transistor current from a 
given circuit load. 
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Here General Electric Application Engineer 
C. L. Taylor shows what can happen when an 
old-style horizontal -oscillator tube is used in 
two different TV sets. Image at left is completely 

out of sync. To avoid this hazard, the cut-off and 
other electrical characteristics of General Electric 
tubes are held within limits that bring satisfactory 
operation in all television circuits. 

Built-in high quality of G -E horizontal -oscillator 

tubes means fewer TV -servicing call-backs! 

Call-back demands from television owners are cut when 
you install General Electric horizontal -oscillator tubes. 

For example: tube microphonics in multivibrator 
circuits can cause eccentric sync, especially when a 

set such as a portable is moved or shaken. With G.E.'s 
7AU7 and 12AU7, extra -heavy micas, the tight fit of 
grid side rods, plate, and cathode, and sturdy over-all 
construction result in minimum microphonics and a 

steady television picture. 
Also, uniform tube -to-tube cut-off characteristics- 

achieved by care in grid manufacture and rigid testing 
-enable you to install General Electric types in any 
receiver knowing that minimum adjustment will be 

needed for superior picture performance. 
Blocking -oscillator circuits require that a tube 

throughout its life be able to produce peak plate currents 
10 to 15 times higher than average. In the 6CG7 and 
6SN7-GTB, General Electric scores with a specially 
processed high -emission, long -life cathode. Peak cur- 
rent capabilities remain high; sync drift is avoided. 

For every set, for every socket, G -E receiving tubes 
mean greater assurance of owner satisfaction ... and 
your G -E tube distributor makes prompt delivery. 
Phone him today! Distributor Sales, Electronic Com- 

ponents Division, General Electric Co., Owensboro, Ky. 

Progress /s Our Most important Product 

GENERAL ELECTRIC 
1611A9 
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Sidelines. Today's transistor ra- 
dios will sell themselves if given 
half a chance. This is particularly 
true of the new 7 -transistor mod- 
els, several of which have volume 
and tone comparable to that of 
table radios. 

Let's take the new Philco 7 - 
transistor model as an example. 
This comes with a fine leather 
carrying -case having punched 
holes in front of the loudspeaker, 
plus a shoulder carrying strap. 
The serviceman has the set hung 
over his shoulder, tuned to a 
snappy musical program as he 
rings the doorbell. He enters, and 
the odds are it won't take more 
than 60 seconds before the cus- 
tomer comments on the music 
coming from the little leather box. 
Here is the chance to hand over 
the set to the customer and say, 
"Why don't you and your family 
try it out while I'm working on 
your own set? The batteries are 
guaranteed to last a year, so don't 
worry about letting it run at full 
volume." 

After finishing the repair job, 
it's easy to ask how they liked 
it, and swing naturally into the 
special offer being made on that 
set to the serviceman's customers. 
It may take an evening callback, 
when hubby is home, to clinch the 
sale, but the profit possibilities 
will make that well worthwhile. 

Another profitable sideline is 
the case of the profit -minded In- 
dianapolis serviceman who brings 
a table -model FM receiver along 
on TV home service calls, and 
plugs it in with the explanation 
that he likes music while he 
works. The unsuspecting set 
owner is usually intrigued by the 
high -quality FM music, and in 
many cases he's impressed enough 
to find out more about the unit. 
Before you know it, he's bought 
the radio. The technician gets a 
nice extra profit on the side, and 
the new FM station in town also 
gets a promotional boost. 

Names. The titles of television 
and radio service associations in 
the United States show consider- 
able variation. A recent survey by 
"Guild News" points out that 52 
of these associations use the word 
technician in their title, and 27 
use servicemen. Three use engi- 
neers, and only two use radiomen. 

With this much variation in es- 
tablished names, there is a real 
problem in getting any one name 
accepted by even just a majority 
of the over 200 associations in the 

40 

BY JOHN 
fdBonnClwl, MaGrv.M 

United States. Looking into the 
future, it would seem that a 
broader title for an association, a 
service business and an individ- 
ual in the business would stand 
the best chances for widespread 
adoption. "Guild News" suggests 
Electronic Service Technicians as 
a title which is accurate, offers 
long-time usefulness and carries 
prestige from the viewpoint of the 
customer. 

Fishing. Twelve service dealers 
in the communities surrounding 
Mineola and New Hyde Park on 
Long Island signed agreements to 
go fishin' Wednesdays this past 
summer. The arrangement was in 
effect from June 1 to August 31, 
and served to make the 5 -day, 40- 
hour week a reality during these 
slower months of the year. 

If you like the idea, now is the 
time to start the ground work for 
reaching such an agreement next 
summer in your own community. 

Question. "A short circuit, you 
say. And just how much will it 
cost to lengthen it?" asked the 
shapely blonde housewife of her 
TV repairman. 

$&C 
Cutting Service Costs. A cost 

reduction campaign by Normandy 
Radio & Television in New Orleans 
revealed that costs of TV service 
can be cut by changing operating 
techniques and buying new equip- 
ment. Here are their methods for 
boosting net profit as described in 
Electrical Merchandising: 

1. Cut travel time and mileage 
by delivering sets only on 3 sched- 
uled days each week and handling 
only pickups on the other 3 days. 
Thus, the firm's trucks no longer 
flit back and forth over the town, 

MARKUS 
JI Ifodro 5«rrcinp /b.ory 

because their routes are carefully 
laid out for minimum mileage be- 
forehand. The schedule is re- 
laxed only occasionally, such as 
when a pickup happens to be right 
next door to a delivery. 

2. Contract work for retail 
stores was dropped as being the 
least profitable, even though this 
was a big -volume operation. This 
made the same work force and 
equipment available for individual 
consumer jobs which paid better. 

3. A complete shop survey 
showed that money could be 
saved by replacing existing equip- 
ment which was inadequate or 
high in operating cost. 

4. The owner himself took over 
control of buying. Careful watch- 
ing of inventory records permitted 
buying safely in maximum quan- 
tities, with corresponding price 
savings. Cash discounts are always 
taken when allowed on bills. 

5. Unprofitable savings pro- 
grams were dropped. Thus, the 
saving and selling of scrap was 
abandoned because the time and 
effort involved in collecting and 
marketing the scrap had not paid 
off. 

$ & C 

Vacations. This year, 99% of 
all companies in this country will 
give paid vacations to their em- 
ployees, as compared with only 
46% before World War II. Length 
of vacation usually increases with 
years of service, up to the maxi- 
mum set by company policy. This 
year, 24% of the companies gave 
maximums of 4 weeks or more 
and 53% gave up to 3 weeks, gen- 
erally after 10 years service. 

How much vacation did you get 
this year? If you have been oper- 
ating your own business for 10 
years, you certainly should have 
taken 3 weeks, and you should 
begin thinking of 4 -week vaca- 
tions. Vacation is a logical part of 
overhead expense. 
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Ctiunuctenidico 
* Patterns furnished are Bar, Dot, Standard Test Pat- 

tern and transparent blanks for grease pencil use. 
Optional patterns are Gamma, Square Wave and 
Burst Wave Forms. 
Will operate with any TV receiver-black & white 
or color. 
Generates and scans at the 525 line, 60 field, and 
30 frame systems. 
Completelly crystal controlled - sync to RETMA 
specifications. 
Horizontal sync contains front and back porch. 
Vertical pulse is serrated to maintain horizontal sync. 
RF channel selector covers channels 2 thru 6. 
Video output is 2 volts peak -to -peak with an im- 
pedance of 100 ohms. 
Video output either positive or negative. 
Resolutions well over 450 lines or band width in 
excess of 5 MC. 
The unit is comprised of 17 tubes including the CRT, 
photo -mut iplier and rectifier. 
The sync level is variable to permit any combina- 
tion of sync to video information. This is preset at 
the factory to RETMA standards. 
RF output of 100,000 microvolts is sufficient to drive 
several receivers simultaneously. With the aid of a 
distribution system an unlimited number of TV sets 
can be added. 

Model 760 
Obit gemina 

A COMPLETE 

CABLE CONNECTED 

TV TRANSMITTING STATION 

COCA 
Simplifies TV Servicing 

This extremely stable and versatile TV trouble shooter 
has many uses in TV service. It features innumerable sig- 

nals and displays normally not available to the TV tech- 
nician. The 760 will instantly scan and produce a video 
or RF signal for any slide that is inserted into the unit. 

Through use of the 760, any TV technician can quickly 
analyze the frequency response of picture definition 
capabilities of any TV receiver. For color television, 
the slide to produce white dots on the raster will enable 
a quick and accurate convergence adjustment. (This 
white dot pattern is the most stable pattern available 
in any generator.) A rapid check of horizontal and ver- 
tical linearity along with height and width adjustments 
are easily accomplished by viewing a slide. The unit 
provides an excellent check for the sync stability of a 
TV receiver. The ratio of video information to sync is 

adjustable and consequently can be varied to deter- 
mine how well a television receiver locks -in on either 
high or low sync levels. The 760 has both RF or Video 
outputs sufficient to drive several receivers simultan- 
eously. 

Quickly and Accurately Permits These TV Receiver Checks: 

Collbested .. mdtw...ne.al _ ...tied b, We,. reholuveom en lenes 

r m...ebps. 

pond .b.ab n nA ample. 

. :n..m.e r. n. -b.. 
wedge..e.g 

,...-..., 
.bIX<et*. bI,b O...M.v. 

con b made be 
ew. .º r r .... oral. 

.an.ol .ewes on lbv.1d..ed.b 

THE HICKOK ELECTRICAL INSTRUMENT COMPANY 
10566 Dupont Avenue Cleveland 8, Ohio 

Stark Electronic Salles Co., P.O. Box 2407, Ajax, Ontario, Canada 
Export Department, 431 Fifth Avenue, New York 16, N. Y. www.americanradiohistory.com



More Service Facts About 
TRANSISTOR PORTABLES 

Dirty or Loose 

Phone Jack 

Contacts 

Poor Ground 
Connection 
on Panels 

Lose or 
Broken 
Dial Cord Dirty 

Volume 
Control 

Damaged or 
Corroded Battery 
Terminals 

Shorts Between 
Closely Spaced 

Components 

Poor Switch 
Contact 

Dirty or 
Bent Tuning- 
gang Plates 

Solder or 
Foreign Material 
Between Conductors 

Cracked or 
Broken Wiring 
Board 

Broken 
Antenna 
Lead Damaged 

Loop -stick 

Damaged 

Conductors or 
Poor Solder 
Joints 

by Leslie D. Deane 

Fig. 1. Check points in an initial troubleshooting approach. 

Transistorized radios are here 
to stay, and service shops all over 
the country will soon begin to 
realize a fair share of the potential 
servicing business they will bring. 
Although the prescribed servicing 
approach for these miniaturized 
circuits will not entirely obsolete 
existing test instruments or trou- 
bleshooting procedures, it will re- 
quire certain new techniques and 
precautions. 

In the March 1957 PF REPORTER, 
we gave consideration to batteries 
and their replacement, disassem- 
bly problems, tools, and bench 
power required in the servicing 
of transistor radios. In the June 
issue, we presented several hints 
and made suggestions for localiz- 
ing troubles. This month we will 
continue with our practical serv- 
icing approach and deal more di- 
rectly with measurements and 
component replacements. 

Visual Inspection 

Before digging into an inopera- 

tive transistor portable with a sig- 
nal generator, meter, or a hot 
soldering iron, let's first consider 
a more simple, time -saving meas- 
ure. When actually repairing 
these miniature radios, an intense 
examination of all components and 
wiring will prove to be more fruit- 
ful than any other initial trouble- 
shooting procedure. Mainly, this 

Fig. 2. A needle -point probe is ideal for 
transistor -radio testing. 

is because the units are portable 
and will normally undergo rough 
treatment that often results in 
some form of physical damage. 
Then, too, transistors and certain 
other components can be easily 
ruined by careless, impromptu 
test methods; and even with rea- 
sonable care, there is some chance 
of damage being caused when cir- 
cuit components are replaced or 
a soldering iron is applied to the 
delicate printed -wiring boards. 
With these considerations in mind, 
one can readily understand that 
a close visual inspection should be 
the first and most important step 
in troubleshooting a portable tran- 
sistor radio. 

After testing the battery by 
substitution or measurement, re- 
gardless of the symptoms involved, 
the technician should check for 
some of the possible faults pointed 
out in Fig. 1. Troubles in the RF 
section of the receiver often can 
be traced to broken leads or 
a damaged loopstick. Improper 
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REMEMBER... 
when you 

SPECIFY STANCOR 

YOU WON'T HAVE 
TO DO THIS... 

because 
YOUR CUSTOMERS 
WILL DO THIS 

STANCOR 
TRANSFORMERS 
are available at better 
distributors everywhere oo 

<p 

-411141111.101.1«..11.411111111 Wrr 11111+rr.r111rr4111111.«. 

/ 
The latest up-to- 
date Stancor TV 
Transformer 
Replacement Guide 
and Catalog-from 
your distributor 
or write us for 
your copy. 

CHICAGO STANDARD TRANSFORMER CORPORATION 
3503 ADDISON STREET CHICAGO 18, ILLINOIS 

Export Sales: Roburn Agencies, Inc., 431 Greenwich St., New York 13, N.Y. 
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the specs are the proof... 
the BEST BUYS are E/ CO 
for COLOR 8 Monochrome TV servicing 

"COLOR ir 

and Monochrome 
DC to 5 MC LAB & TV 

5" OSCILLOSCOPE 

ty -- 
_,, .; 460 

Factory -wired 
and tested 12950 

Also available as kit $7995 

Features DC Amplifiers! 
Flat from DC -4.5 mc, usable to 10 mc. VERT. 

AMPL.: sens. 25 rms mv/in; input Z 3 megs; 
direct -coupled & push-pull thruout; K -follower 
coupling bet. stages; 4 -step freq-compensated at- 
tenuator up to 1000:1. SWEEP: perfectly linear 
IO cps -100 kc (ext. cap. for range to 1 cps); 
pre-set TV V & H positions (30 & 7875 cps); auto. 
sync. ampl. & lim. PLUS: direct or cap. coupling; 
bal. or unbal. inputs; edge -lit engraved lucite 
graph screen; dimmer; filter; bezel fits std photo 
equipt. High intensity trace CRT. 0.06 usec rise 
time. Push-pull hor. ampi., flat to 400 kc, sens. 
0.6 rms mv/in. Built-in volt. calib. Z-axis mod. 
Sawtooth & 60 cps outputs. Astig. control. Retrace 
blanking. Phasing control. 

1 

44 0 
---Ii---. * 

NEW TV -FM 
SWEEP GENERATOR 

& MARKER 

=368 
Factory -wired $11995 

and tested 
Also available $6995 

as kit 
Entirely electronic sweep circuit (no mechanical 

devices) with accurately -biased increductor for 
excellent linearity. Extremely flat RF output: new 
ACC circuit automatically adjusts osc. for max. 
output on each band with min. amps. variations. 
Exceptional accuracy: edge -lit hairlines elim. 
parallax 

. Swept Ose. Range 3.216 mc in 5 fund. 
bands. Variable Marker Range 2-75 mc in 3 fund. 
bands; 60-225 mc on harmonic band. 4.5 me Xtal 
Marker Ose., xtal supplied. Ext. Marker provision. 
Sweep Width 0-3 mc lowest max. deviation to 0-30 
mc highest max. der. 2 -way blanking. Narrow 
range phasing. Attenuators: Marker Size, RF Fine, 
RF Coarse (4 -step decade). Cables: output, 'scope 
horiz., 'scope vertical. 

16110'',...1.,"« m-- ! "o e e 

e ttettttfitit o 

EW DYNAMIC 

CONDUCTANCE 

Tube & 

Transistor Tester 
"666 
Factory -wired 

and tested 
Also available 

as kit 

COMPLETE with steel cover and handle. 
SPEED, ease, unexcelled accuracy and 

thoroughness. Tests all receiving tubes ( and 
picture tubes with adapter ). Composite indi- 
cation of Gm, Gp & peak emission. Simultaneooa 
ael of any I of 4 combinations of 3 plate voltages, 
3 screen voltages, 3 ranges of continuously variable 
grid voltage (with 5% accurate pot). New series - 
string voltages: for 600, 450, 300 ma types. Send. 
tive 200 ua meter. 5 ranges meter sensitivity 
(1% shunts & 5% pot). 10 SIXposition lever 
switches: free -point connection of each tube pin. 
10 pushbuttons: rapid insert of any tube element 
in leakage test circuit & speedy sel. of individual 
sections of multi -section tubes in merit tests. 
Direct -reading of inter -element leakage in ohms. 
New gear -driven rollchart. Meeks n -p -n & p -n -p 
transistors: separate meter readings of collector 
leakage current & Beta using internal dc power 
supply. CRA Adapter 04.50 

See the 50 EICO models IN 
STOCK at your neighbor- 
hood distributor. Write for 
FREE Catalog PF -10 

E/CO 

Prices 5% 
higher on 

West Coast 

L 33-00 Northern Blvd. 
J Long Island City 1, N.Y. 

Collector Emitter 

Emitter Collector 

Base 

Fig. 3. Element connections for 

ground connections, dirty or bent 
tuning -gang plates and improper 
lead dress in the converter sec- 
tion are also faults which can be 
located visually. Others are inter- 
mittent troubles caused by dam- 
aged or corroded contacts, shorts 
between the closely spaced com- 
ponents and printed wires, or 
broken conductors on the wiring 
board itself. If a broken or cracked 
wiring board is encountered, the 
break usually can be repaired 
with a nonconductive cement and 
reinforced with short pieces of 
wire. The wires should be soldered 
to both sides of all broken conduc- 
tors after the cement has hard- 
ened. 

The miniaturized on -off switches 
employed in many of the transis- 
tor portables are somewhat deli- 
cate and more prone to failure 
than those found in larger receiv- 
ers. A damaged or worn switch 
may not open the supply circuit 
when in the off position, thereby 
shortening battery life. Due to 
the lack of a positive detent or 

Emitter Collector 

a ) 4 1 

Collecter 
Emitter 

common portable -radio transistors. 

click in the switch action, owners 
will often leave the set on 
unintentionally. This possibility 
should be explained to the cus- 
tomer if frequent battery replace- 
ments become necessary. 

Voltage Measurements 
At one time or another, most 

servicemen have been cautioned 
about the care one must exercise 
when metering transistor circuits. 
Actually, these warnings are not 
intended to discourage the tech- 
nician from performing such tests, 
but rather to help prevent him 
from damaging a perfectly good 
transistor or some other compo- 
nent in the apparatus. The tech- 
nician need not be a transistor 
specialist or an engineer to take 
voltage and resistance measure- 
ments in these portable receivers. 
All he needs to do is use a little 
common sense and become better 
acquainted with the ways in which 
a transistor or its affiliated compo- 
nents might be damaged. 

Although conventional multi - 
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CAPACITY CHART 
Rated 
Voltage 

Surge 
Volltage 

Max. Cap. 
12/4 x 41/4 

Max. Cap. 
12/4 x 41/4 

Max. Cap. 
2 a 41/4 

Max. Cap. 
21/2 x 41/4 

Max. Cap. 
3 x 41/4 

5 7 8500 15000 20000 33000 45000 
15 20 6000 10500 13500 24000 35000 
25 40 4500 8000 10000 17500 25000 
50 75 1750 3250 4250 8000 10000 
75 100 1000 1500 2250 4250 6000 

100 135 675 1250 1500 3000 4000 
150 185 600 1000 1250 2500 3500 
200 250 300 500 600 1000 1500 
250 300 225 375 450 850 1200 
300 350 200 350 400 750 1100 
350 400 170 300 375 700 1000 
400 475 140 250 325 575 850 
450 525 125 225 275 500 800 

I 

BUILD STABILITY 
and LONG LIFE 
into your low voltage 
power supplies 

with 
SAN GAM O 

Type CO 

Electrolytic 
Capacitors 

These high quality electrolytic capacitors 
are especially designed for use as energy 
storage components in DC circuitry where 
peak power requirements exceed the max- 
imum output of the associated power 
supply. 

Sangamo Type DCM Capacitors provide 
exceptionally low equivalent series resist- 
ance ... have extremely high capacity for 
case size in low voltage ranges ... are 
designed to permit high ripple current 
without overheating. They minimize 
ripple voltage and insure steady, stable 
DC voltage. Use of the Sangamo DCM 
eliminates any need for heavy, bulky 
choke components. 

Type DCM Capacitors can be supplied in 
maximum energy content rating of 80 - 
watt seconds in voltage ratings from 15 
to 450 VDC. Maximum capacity value 
of 33,000 mfds. can be supplied at 15 
WVDC. 

Write for Engineering Bulletin TSC-114C. 

SANGAMO 
Electric Company 

SPRINGFIELD, ILLINOIS 

For additional capacity and voltage combinations, write us. 
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Fall is the season for selling-and AMPHENOL'S new Color - 
Couplers are profitable selling items! Connecting two, three 
or four TV sets to one antenna system, Color -Couplers work 
with flawless efficiency - effective isolation, low loss and 
properly matched impedances for clear, bright pictures. Flat 
signal response makes them tops for color and equally good 

for Black & White TV-can be used with FM radio, too. 

114-097 Two Set Color -Coupler $2.95 List 

114-098 Three Set Color -Coupler 3.95 List 

114-099 Four Set Color -Coupler 4.95 List 

NEW! 

COUNTER -TOP DISPLAY 
An attractive, 3 color display comes free 
with Color -Couplers at a special intro- 
ductory price. On your counter, this dis- 
play will not only catch the eye-it will 
catch the sale, too! 

ADDITIONAL SELLING FEATURES 

t:#0=r-re 'ci è'-ë3isfare" eiwor 
Decorator Colors-Grey or Cocoa 

.tuft in Strain Relie( for Twin Lead 
Two-way Mounting; Indoors or Out 

eatherproof Cose 

see your `AM r n t n u L Distributor- today ! 

AMPHENOL ELECTRONICS CORPORATION chicago50, illinois 

meters may be used for voltage 
checks in a transistor radio, a 
VTVM is highly recommended be- 
cause its high input impedance 
provides better accuracy. A fair 
degree of accuracy is desired in 
the measurement of potentials be- 
tween 0 to 1 volt and 0 to 25 volts. 

When taking voltage measure- 
ments, remember that one slip of 
the test probe may ruin a tran- 
sistor. Because of the close spac- 
ing between components in most 
transistor portables, it's a good 
idea to use a sharply -pointed 
probe insulated as shown in Fig. 
2 Terminals in the set are usually 
small, rounded solder joints which 
are spaced closely together. A 
needle -point probe is less likely to 
slip from a smooth contact and 
will easily penetrate any varnish 
or lacquer coating the solder junc- 
tion. 

The average service technician 
is undoubtedly familiar with the 
basing connections for vacuum 
tubes. When taking voltage meas- 
ments from the bottom of a tube 
socket, he counts in a clockwise 
direction from the reference point. 
Measuring voltages at the ele- 
ments of a transistor, however, 
presents somewhat of a new prob- 
lem. Being able to quickly iden- 
tify base, collector, and emitter 
connections on various transistors 
will definitely speed the trouble- 
shooting process. 

Fig. 3 illustrates six of the most 
popular transistor types currently 
employed in portable radios. In 
each case, both a photograph of 
the transistor and a drawing of 
its lead positions are given. The 
most common type, pictured in 
Fig. 3A, has its base and emitter 
leads closely spaced at one end 
of the transistor body, while the 
collector is positioned at the oppo- 
site end. Bearing in mind that the 
center lead is always the base ele- 
ment, the technician should have 
little trouble in distinguishing be- 
tween leads on this type of tran- 
sistor. Connections for those units 
given in Figs. 3B, 3D and 3E are 
determined in a like manner. 

The spacing between the three 
leads of the square -shaped tran- 
sistor in Fig. 3C is equal. In this 
case, a red dot is located on the 
side of the unit adjacent to the 
collector terminal. The base ele- 
ment lead is located at the center, 
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20,000 HOURS! 
... and still going strong 

103 Locked TV "Torture Tests" Prove 

Westinghouse Tubes Last Longer, Cut Call -Backs! 
More than words, this picture proves the su- 
periorqualitieof Westinghouse RELIATRON"' 
Tubes. "Torture tested" coast -to -coast in full 
view in distributor showrooms, 103 standard 
make TV sets with RELIATRON Tubes are 
making history! All sets are chained and pad- 
locked. One of these sets has already run an 
incredible 20,000 hours . . . more than 13 

years' average viewing time . . . and still 
going strong! 

All sets tested are exactly like those owned by 

your customers-with one important differ- 
ence. They're equipped with Westinghouse 
RELIATRON Tubes-the most reliable, 
most profitable tubes you can sell-bar none! 

But see it to believe it! Stop by your Westing- 
house Tube Distributor's today and watch 
famous "Locked TV" roll up even more 
hours-in the most strenuous TV perform- 
ance test ever! Your best proof that you 
profit much more when you sell Westinghouse 
RELIATRON Tubes. 

YOU CAN BE SURE...IF IT'S Westinghouse 
Electronic Tube Division Elmira, New York 

Be Sure ...Service with 
WESTINGHOUSE TUBES 
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SAMS BOOKS 
FOR THE TECHNICIAN STUDENT 

EXPERIMENTER HOBBYIST 

Pinpoint TV Troubles in 10 Min 
Amazingly practical procedures for solving TV 
troubles. Includes over 50 time -saving check 
charts, dozens of diagrams and test Methods, 
circuit explanations, etc.-a real timesaver for 
TV repairs. 299 pages; 5A, x SA"; fully illus- 
trated. Only $3.95 

TV Servicing Guide. Quick reference guide 
for Technicians. Trouble symptoms are illus- 
trated by picture tube screen photos and proper 
repair procedures are clearly described. Covers 
all sections of the TV circuit. 132 pages; 8;ßj x 
11"; illust. Only $2.00 

Tape Recorders. Explains recorder theory, 
tape characteristics, how recorders work; covers 
motorboard mechanisms, drive motors, volume 
indicators, bias oscillators, amplifiers, magnetic 
heads, equalization circuits. 176 pages; 5j, x 8W; illust. Only . $2.75 

Transistor Circuit Handbook. The authorita- 
tive book on transistor types, construction, char- 
acteristics, applications, circuitry, techniques 
for wiring and testing. Covers every phase of 
the subject. 430 pages; 6 x 9"; illust. Only $4.93 

E Hi -i Handbook. Invaluable data on Hi-Fi 
design, selection and installation, including fidel- 
ity, sound theory, analysis of all components 
(speakers, enclosures, amplifiers, tuners, etc.), 
systems design, proper selection and installation. 
240 pages; 5A z 8A"; illust. Only $3.00 

Servicing AGC Systems. Describes operation 
and circuit variations of AGC systems; explains 
applicable servicing techniques. Illustrated by 
actual case histories and photos of symptoms. 
132 pages; 5ysj z 8A"; Must. Only $1.75 

Learning Electricity Fundamentals. The com- 
plete, fascinating story of electricity: history, 
electron theory, static electricity, uses of switches 
and fuses, resistance, Ohm's Law, magnetism, 
electro -magnetism, transformers, generators and 
motors, circuits and controls, practical wiring, 
etc. 416 pages; 6 x 9"; illust. Only $3.93 

Transi . A very practical, complete book 
on Transistors and their application in TV- 
Radio -Electronics. Explains theory, circuitry, 
installation, testing techniques and servicing. 
100 pages; 5A x 8A"; illust. Only $1.50 

Color Television. An outstanding training 
course for Technicians. Covers principles of the 
color TV system; color receiver circuits; in- 
stallation and servicing of color receivers. In- 
cludes color blocks outlining use of color test 
equipment. 260 pages; 8y5 x 11"; pro- 
fusely illustrated. Only $6.93 

E Electronic Metal Locators. Explains basic 
types and their operation; tells how to construct 
your own units; describes applications. Covers 
interesting uses in industry as well as in pros- 
pecting and mine location. 124 pages; 5A. z 84"; illust. Only $2.50 

Order from your Parts Jobber, or mail to 
'Howard W. Sams & Co., Dept. 3 K7 
2201 E. 46th St., Indianapolis 5, Ind. 

Send books checked above. My (check) (money order) 
for S is enclosed. 

Name 

Address 

City Zone State 
(outside U.S.A. priced slightly higher) - --------J 

and the emitter lead is closest to 
the uncoded side of the transistor. 

A code system is also used for 
the rounded style pictured in Fig. 
3F. Here; a red line, painted on 
the body of the unit, lies adjacent 
to the collector terminal. In a 
clockwise direction from this 
point, one finds the base and 
emitter leads in that order when 
viewing the transistor from the 
bottom or lead end. 

After eliminating the possibility 
of a weak or dead battery, the 
technician might decide to make 
a spot check of the AGC voltage. 
(For transistor radios, the term 
AGC is employed rather than 
AVC.) If the AGC system is 
operating properly, the voltage be- 
tween the base and emitter ele- 
ments of the controlled IF stages 
should vary as the tuning gang 
is rotated, indicating the general 
condition of the circuits up to and 
including the detector. 

Using a reliable source of serv- 
ice information, one should be 
able to compare given voltage 
values with readings obtained 
from base, collector and emitter 
elements. Typical operating volt- 
ages for a conventional IF or con- 
verter stage are given in the dia- 
gram of Fig. 4. Two voltage ranges 
are given for each element-one 
for n -p -n and one for p -n -p type 
transistors. The negative voltage 
readings in Fig. 4 also typify those 
found in audio amplifier and out- 
put stages using p -n -p transistors. 
Fig. 5 gives typical voltage ranges 
for p -n -p amplifier and output 
stages when the collector returns 
to chassis ground rather than to 
the negative battery terminal. 

Voltage values for n -p -n audio 
stages, where the collector returns 
to the positive battery terminal, 
are shown in the circuit of Fig. 6. 
All voltages given in Figs. 4, 5, 
and 6 are based on averages ob- 
tained from commercial portables 
employing the popular 9 -volt bat- 
tery supply. 

If an accurate and sensitive 
voltmeter is not available, the 
technician can check the opera- 
tion of a transistor circuit by 
measuring collector or emitter cur- 
rent. This procedure, however, re- 
quires a low -range milliammeter 
and additional reference data for 
comparative purposes. 

Oto4V C 4.5to9V , 

0 to - -4.5 to -9V 
a t 

B+ for NPN 
E B- for PNP 

O to 4V 
0 to -4V 

Fig. 4. Typical DC voltages for con- 
verter, IF, and some audio circuits. 

7 to 9V 

O to 1.5V 

8 Chassis assis 
E Ground 

7 to 9V 

Fig. 5. Operating voltages for a conven- 
tional p -n -p audio stage. 

-1 to+1V 

e 

6to8V 

E 

-1 to +1 

B+ 

Fig. 6. Typical voltages for audio circuits 
employing n -p -n type transistors. 

Resistance Measurements 
Normally, when servicing a 

radio or TV receiver, the techni- 
cian will seldom concern himself 
with the possibility of damaging 
a circuit component with an ordi- 
nary ohmmeter. When trouble- 
shooting transistor circuitry, how- 
ever, look out! There are two 
major components which can be 
permanently damaged by the in- 
ternal battery voltage of what 
might be termed an ordinary ohm- 
meter. Transistors, for one, are 
particularly sensitive in this re- 
spect. The emitter -base circuit, for 
example, is biased in a forward 
direction and presents a relatively 
low -impedance path. Voltages 
which exceed the specified values 
should never be applied to the 
unit, not even for an instant. If 
they are, breakdowns will occur 
at the junctions of the dissimilar 
metals and cause permanent dam- 
age to the unit. 

If the applied voltage rating of 
the collector element (known as 
the Zener voltage) is exceeded, 
the transistor may rupture and 
cause excessive reverse current 
to flow. The collector -to -emitter 
breakdown voltage for transistors 
employed in the average portable 
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INDUCED WAVEFORM 

ANALYZER 
MODEL 850 

Top -0' -Chassis Troubleshooting ... greatest 
servicing advance in years! 

Perfect for Portable TV 

Localizes defective stage in entire TV re- 
ceiver in less than 5 minutes-without a direct 
circuit connection. Adapts any 'scope for spot- 
ting defects quickly by the modern, easy -to - 
use Induced Waveform Method. Unique, 
Phantom Detector Probe makes any tube a 

convenient test point. Just slip probe suc- 
cessively over each tube, then view and trace 
waveforms on scope from antenna thru RF, IF, 

audio, video & sync. Speeds servicing of TV, 
radios, amplifiers, instruments, industrial and 
laboratory equipment tool Compatible for 
color. Phone lack for audio monitoring. 

$89.95 Net 

INTERMITTENT CONDITION 

ANALYZER 
MODEL 828 

Pinpoints Intermittents without 
waiting...cooking...or freezing. 

Exclusive new principle makes any TV or radio 
super -sensitive to intermittents and noisy com- 

ponents ... without waiting for breakdowns. 
Saves time and bench space. Cuts callbacks by 
detecting borderline components before they 
fail. Special Wintronix Probe and capacity 
pickup attachments let you hear intermittents 
thru built-in speaker. 

WiiiLThiiiX 
ANA ¿ PURS 

Electronic "Wonder Drugs" 

for 

Troubleshooting Pains 

Here are the instru- 
ments you need to diag- 
nose ailments fast and 
profitably in today's 

complicated-often inaccessible-TV, radio & hi-fi sets. 

These four Wintronix Analyzers swiftly turn 
wasted trouble -shooting time into profitable parts re- 

placement time on more and more jobs. Obscure 
radio and TV faults get tracked down fast by Win- 
ston's specialized reference signals and measurements. 
Like X-rays, they quickly give a complete picture of 
circuit operation-at far lower cost, with fewer cir- 

cuit connections, and with less set-up time than with 
separate conventional instruments. 

Today, issue a prescription to yourself for a health- 
ier servicing business-see and try these new Win- 
tronix Analyzers at your local parts distributor or 
write for detailed literature. 

ABC CIRCUIT 

ANALYZER 

MODEL 825 

AGC Troubles Won't 

Fool You Any More! 

Saves hours by detecting hard -to -find AGC faults that may 
look like sync trouble, etc. Furnishes standard, adjustable r -f 
signal to antenna; monitors AGC action; checks AGC buss for 
opens and shorts; measures action of gated pulse systems; 
supplies AGC bias to restore operation by substitu"ion. 

SWEEP CIRCUIT 

ANALYZER 
MODEL 820 

Rapid, Dynamic Sweep 
Testing 

Completely troubleshoots entire sweep circuits and restores 

raster by substituting for defective stage. Tests all flybacks 
and yokes for continuity and shorts. Self -calibrating. Com- 

patible for color. 

Model 975/960 Adapter converts Model 820 to a Sync Circuit 
Analyzer for signal substitution of vertical and horizontal sync 

pulses. $14.95 Net 

, 

YNAe1C SWEFr rINGYIt ANAIYtER 

. - .:-' _. 

$69.95 Net 

W I N S TO N ELECTRONICS INC. 
4312 Main Street, Philadelphia 27, Pa. 
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Seeing Double? 
SURE ... THEY LOOK ALIKE BECAUSE 

THEY ARE EXACTLY ALIKE 

Each Merit product of the same type is exactly the same 
as another-both in construction and appearance. 

COMPARE IT WITH MMIZiT 
Take a Merit product off the shelf. Compare it with any 
other similar product on the market. You'll find Merit 
is superior! 

COMPARE IT WITH MFRI'T 
Only Merit live tests its products to insure uniform 
quality. 

e Fe 

ECT\ONIC 
COMPONENTS 

MERIT COIL 
MER I T 

AND TRANSFORMER CORI" 

radio is from 10 to 25 volts. This 
might indicate that the use of an 
ohmmeter having an internal bat- 
tery voltage lower than 10 volts 
is permissible. However, the rat- 
ings of a few transistors are as low 
as 4.5 to 6 volts. If a meter oper- 
ates on an internal battery volt- 
age higher than 3 volts, it's a good 
idea to remove all transistors from 
the circuit before making resist- 
ance measurements. 

The other circuit components, 
which are perhaps even more 
prone to damage by improper 
voltages, are the miniature elec- 
trolytic capacitors (see Fig. 7) . 

This stands to reason, for natu- 
rally the working voltages of 
these small units are lower by 
far than those of conventional 
electrolytics found in equipment 
using 100- to 300 -volt power sup- 
plies. Generally, the ratings of 
the electrolytic capacitors in port- 
able transistor radios range from 
3 to 10 volts. Some receivers, how- 
ever, may incorporate units rated 
as low as 2 volts and as high as 
25 volts. 

When connecting an ohmmeter 
across an electrolytic or across 
other components in a circuit con- 
taining these units, one should use 
a meter with an internal battery 
voltage which is lower than the 
rated value of the units involved. 
Never attempt to test one of these 
electrolytics with a conventional 
capacitor bridge. The potentials 
used in this type of instrument ex- 
ceed the voltage ratings of the ca- 
pacitors. 

Another important point to keep 
in mind is that these capacitors 
are also polarized. Placing a volt- 
age of the wrong polarity across 
an electrolytic is very likely to 
damage the unit. The technician 
should therefore check the polar- 
ity of his ohmmeter connections. 
After selecting the desired ohms 

4427 North Cla.rk Street Chicago 40, Illinois 

50 

"AL, WILL THIS CLOCK -RADIO OPERATE 
A LIGHTHOUSE BEACON?" 
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CAACITCkIESISTCII 
ANACYEI 

Examine it today 

Being introduced by leading Electronic Parts Distributors .. 

We hit the target again ... 
with this new, modern version of the 

most wanted service -test instrument. 

Pyramid introduces the CRA-2 
Capacitor -Resistor Analyzer, a versa- 
tile, up-to-date, moderately priced test 
instrument. The CRA-2 is the perfect 
.multi -purpose analyzer for the tech- 
nician, serviceman and engineer, in 
industrial and military electronics, 
black and white, and color television, 
and all related fields. 

The guesswork has been removed 
from circuit trouble shooting. When 
making leakage -current measurements, 
the values are read directly from the 
meter while the rated operating volt- 
age is applied to the capacitor. A 
vacuum -tube ohmmeter circuit dis- 
plays accurate insulation -resistance 
values on the meter for many types of 
capacitors. The extended range cali- 
brated power factor control permits 
power factor measurements of electro- 
lytic capacitors rated as low as 6 volts 
DC working and as high as 600 volts 
DC working.. This special "QUICK 
CHECK',' circuit performs rapid "IN 
CIRCUIT" test for short, open, inter- 
mittent high RF impedance and high 
power factor without removing or dis- 
connecting the component from its 
operating circuit. 

FEATURES 

"Quick Check" in circuit test for Open Circuits. 

Short Circuits. Intermittents. High RF 

Impedance. High Power Factor. 

Speedily and accurately checks: 

Capacitance. Power Factor. Resistance. 

Insulation -Resistance. Leakage Current. 

Precision meter for accurate readings of 
leakage current, applied voltage and 

insulation resistance. 

Combination Wien and Wheatstone bridge. 

Accurate vacuum -tube meter circuit. 

Parts of the highest quality are used. Wire 
and wiring meet military specifications. 

PYRAMID ELECTRIC COMPANY 
1445 Hudson Blvd., North Bergen, New Jersey 
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Mgt ® 

quality 
components 

equals 

satisfied customers 
and higher profits 

for YOU 
Industrial electronic servicing is profitable 
business for you. Especially when you stock 
and replace with dependable Ohmite com- 
ponents ... the line your industrial custom- 
ers know and prefer. With Ohmite you 
eliminate call backs, insure quality replace. 
ment, build customer satisfaction, and 
increase your industrial (and home) elec- 
tronic servicing business. Service such 
industrial equipment as mobile radio, air- 
craft and marine radar and radio, elec- 
tronic controls for factory processes and 
automation, industrial P.A. and intercom 
systems, and-medical and dental electron. 
ics. It's a big market ! 

BROWN DEVIL® 
RESISTORS 

Vitreous -enameled. 
In 5, 10, and 
20 -watt sizes. 

MOLDED 
COMPOSITION 
POTENTIOMETERS 
TYPE AB 

Resistance ma- 
terial is solid 

molded, noise -free. 
Rated at 2 watts. 

LITTLE DEVIL® 
COMPOSITION 
RESISTOR 

Y 
)+4 Meet all 

MIL -R -11A 
requirements. 

Available in s/s, 
I, and 2 -watt sizes 

in all standard 
RETMA values. 

Also: 

RHEOSTATS 

PRECISION 
RESI STORS 

RELAYS 

R F. CHOKES 

BE RIGHT WITH 

ex/7T/11,rY e® 
DEPENDABLE RESISTANCE UNITS 

OHMITE MANUFACTURING CO. 
3644 Howard Str.et, Skokie, Illinois 

455KC 

AI 

,X 
O 
CR 

VOLU 

10000mmt 

3 4700n 

100K 

AF AMP 

2N132 
-8.4V 

-1.7V 

1030n 

5003mm 

BLUE 

o 

RED 

a--iiViit=-. 

GR 

e 1º 

OUTPUT 

1®2N138 
-8.8V 

-.IV/l C 

Bit 

o 

OUTPUT 

2N138 _ ov 
,1V, 

-8.8V 

so id M t 
ELEC.CAP. 

iºvacw + , 

\\\ SW. ON VOL. 

,CONI. 

Fig. 7. Low -voltage electrolytics are found in all transistor portables. 

scale, merely connect a voltmeter 
across the two test leads and de- 
termine which lead is positive and 
which is negative. When working 
on transistorized equipment, keep 
the red test lead in the positive 
meter terminal and the black lead 
in the negative terminal. This will 
help you to determine immediately 
the polarity applied to any circuit 
under test. 

Resistance measurements in any 
circuit containing a transistor will 
often result in misleading indica- 
tions. Unlike a vacuum tube, a 
transistor will conduct with only 
a small voltage applied to its ele- 
ments. Therefore, if a transistor is 

in parallel with a component 
under test, the measured resist- 
ance may be much lower than 
anticipated. Resistance readings in 
a transistor circuit will also de- 
pend on the value and polarity of 
the applied test voltage. Reversing 
ohmmeter leads may result in a 
reading that is 10 to 20 times 
higher or lower than the original 
reading. 

At this point, the technician 
might wonder exactly how these 
various limitations will affect him 
and his particular ohmmeter. The 
average multimeter or VOM usu- 
ally makes use of a 1.5- to 3 -volt 
battery on resistance scales of 

52 

Fig. 8. Use of a heat sink is very important when soldering transistor leads. 
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For Profit and Customer Service Without Problems! 

POWER -POINT is the unique, 
easily installed, miniaturized unit 
containing BOTH a fresh ceramic 
cartridge and jeweled playing tips. 

You sell POWER -POINTS for LESS 

than the cost of a separate car- 
tridge or two comparable phono 
needles alone! Most models $3.75 
list. Only 3/4" long and less than 
3h" in diameter, they're in color - 
coded nylon cases, blister -packed 
in plastic to keep them clean, fac- 
tory -fresh, easy to handle. 

YOU install the mount. Once 
that's done, the CUSTOMER can 
remove and replace units in a 

matter of seconds. You get the 
replacement business but none of 

the grief. You stock just three 
types of mounts and seven types 
of POWER -POINT units to service 
virtually all modern phonos. You 
save on inventory costs, conserve 
shelf space, take no risk of obso- 
lescence. 

CALL YOUR 
E -V [DISTRIBUTOR 
TODAY! 

Long Life, Smooth 
Operating Mechanism 

POWER -POINT 
"Slip -In" 

Replacement 

Ceramic 
Element 

No 

Set -Down 
Error 

Precision Miniatu re 

Construction 

Clear View of 
Playing Tip 

Positive 
Easy -Action Lever 

Minimum Resonance, 
Distortion and 
"Needle Talk" 

Ingenious "Slip -In" 
Replacement Assures 

Indexed Alignment 

Typical POWER -POINT and Turnover 
Mount 
POWER -POINT 
Case-Nylon 
Element-Ceramic 
Tip Material-Superior Synthetic 
Sapphire or Natural Diamond 
Tracking Force -5 to 8 grams 
Net Weight -300 milligrams 
Terminals-Berylium Copper, Self- 
cleaning Type 
Load -1 meg. 100 mmfd 
Compliance -1 x 10-6 cm/dyne 
Average Output Voltage at 1000 cps 

Test Record RCA 12-5-49V.85 Volt Col 
10004M 1.75 Volt 
PT1 Mount 
Material-Steel and Nylon 
Finish-Cadmium Plate 
Connector Size-.050 

THE MARKET IS BIG: OVER TWO MILLION 
NEW PHONOGRAPHS USE POWER -POINTS AS 

ORIGINAL EQUIPMENT! THE PROFITS ARE 

BIG-AND E -V HELPS YOU SELL WITH THESE 
MERCHANDISING AIDS. 

Fact -crammed folder tells the full POWER - 

POINT story. Ask for Bulletin No. -223. 
Colorful, compelling envelope stuffer for 
mailing. Bulletin No. -225. Write Dept. R710. 

Plostic-seoled blister -packed Power - 

Points are always in perfect condition. 
Package gives model identification, 
color -coding and instructions. 

These are the 
color -coded 
POWER -POINT 
units, 
actual size 

RED 
Model 51-1, 

two 1 -mil 
sapphire tips, 

$3.95 list. 

G7e,cer-Yokr, 

GREEN 
Model 52-2, 

two 2 -mil 
sapphire tips, 

$3.95 list. 

BLACK 
Model 53-3, 
two 3 -mil 

sapphire tips, 
$3.95 list. 

J 

BLUE 
Model 56, 
one 1 -mil, 
one 3 -mil 

sapphire tip, 
$3.95 list. 

ORANGE 
Model 56DS, 

one l -mil 
diamond, 
one 3 -mil 

sapphire tip, 
$21.50 list. 

WHITE 
Model 76S, 
one 1 -mil, 
one 3 -mil 

sapphire tip, 
$4.20 list. 

PINK 
Model 76DS, 

one 1 -mil 
diamond, 
one 3 -mil 

sapphire tip, 
$21.50 Fst. 

ELECTRO -VOICE, INC. Buchanan, Michigan 
Export: 13 East 40th Street, New York 16, 

U.S.A. Cables: ARLAB 
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Tops in performance and valu 
for today's growing market . 

RADI' 
BAT 'E 

4 YOt.' 
. TR- 33 

Mallory 
c/l6e4erz 
Batteries .. 

To get your share of the growing, profitable 
battery market-sell the batteries that helped 
make the new transistor radios possible. 
Amazing Mercury Batteries, pioneered by 
Mallory, lead all others in small size, long 
life, fade -free performance. No wonder 
they're the leading choice of set manufac- 
turers and distributors! 

Mallory Mercury Batteries stay at full 
strength for months on the shelf. They 
last far longer and cost far less per hour 
of use. They deliver the unequalled per- 
formance that builds repeat sales. And 
they're backed by consistent Mallory 
promotion and strong Mallory adver- 
tising in the Saturday Evening Post, 
Time, Newsweek and Business Week. 

Get full facts today from your 
Mallory distributor, on the 
TWIN -LINE of Mallory Mercury 
and Zinc -Carbon Batteries ... 
leaders in profit and performance 
for both transistor and vacuum - 
tube portable radios. 

For vacuum tube 
radios-Mallory Zinc - 
Carbon Batteries. 

Capacitors Controls 
Vibrators Switches 
Resistors Rectifiers 
Power Supplies Filters 
Mercury and Zinc -Carbon 

Batteries 

R R. MALLORY 8 CO. Inc. 

MALLORY 
P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 

Co' 

R X 10,000 or less. However, when 
these same meters are placed on 
a high -ohms range such as R X 
100,000, they may use a supply as 
high as 30 volts. Applying poten- 
tials of this value to transistors or 
low -voltage electrolytics is asking 
for trouble. 

Many commercial VTVM's have 
provisions for resistive measure- 
ments, and the internal battery 
supply very seldom exceeds 3 
volts for any range. Taking ad- 
vantage of the internal vacuum - 
tube amplifier, these meters are 
highly recommended for both 
voltage and resistance measure- 
ments in transistor circuitry. Re- 
gardless of the type of meter em- 
ployed, however, the technician 
should always be aware of its 
voltage values and polarities. 

Component Replacement 
After one locates a defective 

component in a transistor porta- 
ble, a difficult task still remains. 
Replacing certain components will 
usually require special tools, a dif- 
ferent soldering technique and a 
good deal of patience. This is espe- 
cially true for parts having sev- 
eral lugs or contacts soldered to a 
small wiring board. Component 
leads or mounting lugs are often 
bent or twisted, and the removal 
of these parts requires a proced- 
ure similar to that used on can - 
type electrolytics, only on a 
smaller and more delicate scale. 

As the technician may know 
from working with any printed 
wiring assembly, resistors and ca- 
pacitors with short wire leads may 
be cut so that the replacement can 
be soldered to part of the remain- 
ing leads. In some cases, it may 
be necessary to crush the body of 
the component so that the old 
leads will be long enough. 

"I see where these things weren't 
built to last-- you're the third man 
I've had to call in." 
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Transistors, like conventional 
germanium diodes, are extremely 
sensitive to heat. If they are the 
plug-in variety, always remove 
them before soldering associated 
socket connections. Should they 
be soldered into the circuit, it's a 
good idea to protect them in some 
manner before applying heat. One 
of the easiest ways to dissipate 
some of the heat is to grasp the 
lead with a pair of conventional 
long -nose pliers as demonstrated 
in Fig. 8. If space is limited, one 
might use needle -nose pliers or a 
heavy piece of copper wire. 

Never remove or install a com- 
ponent in a transistor radio while 
the set is on, as surge currents 
may permanently damage a tran- 
sistor. When replacing a relatively 
large component, the technician 
may have trouble melting the sol- 
der at some of the larger mount - 
lugs with a small, low -wattage 
iron. It is often more advantageous 
to use a larger iron to heat the 
joint for only an instant rather 
than to apply a small iron for any 
length of time. 

Although the experienced tech- 
nician may be extremely careful 
when working on these small wir- 
ing boards, at some time or an- 
other he will probably use too 
much solder or perhaps slip with 
a probe or iron and cause one of 
the printed conductors to blow. 
If this occurs, however, the break 
can usually be repaired by bridg- 
ing it with a piece of hookup wire. 
After completing this type of re- 
pair, always check to see that all 
shorts have been removed before 
restoring power to the circuit. 

Troubleshooting Check List 

1. Make a complete visual inspec- 
tion first. 

2. Use an accurate VTVM for all 
voltage measurements. 

3. Remember, transistors can be 
damaged by applying to much 
heat or subjecting them to im- 
proper voltages. 

4. Know your ohmmeter and the 
supply voltage it utilizes. 

5. Avoid resistance measurements 
around low -voltage electrolytic 
capacitors. 

6. When replacing components, 
solder quickly and use some 
form of heat sink to protect 
transistors. 

...another 

MALLORY 
service -engineered 

product 

ALLDRY VIBRATORS 
to meet every service requirement 

FOR THE VERY BEST IN PERFORMANCE ... 
Mallory Gold Label Vibrators are the result 
of over 27 years of vibrator pioneering and 
leadership. Employing the exclusive Mallory 
buttonless contact design, they eliminate 
problems of sticking contacts ... insure 
positive starting ... provide far longer life ... 
are unbelievably quiet. For utmost 
dependability, and to build your reputation 
for service, make Mallory Gold Label 
Vibrators your standard of quality. 

Depend on Mallory 
for vibrator dependability 
-for any job 

FOR ECONOMY JOBS .. . 

The Mallory Highlander is a new line designed 
expressly for the jobs that must be done at a 
lower price. It delivers trouble -free service 
longer than any vibrator in its price class- 
second only to the Gold Label line. Ask 
your Distributor for the new Mallory 
Highlander-in the handy new 
10 -pack carton. 

MALLORP.R. MALLORVaCO. 

P. R. MALLORY i CO. Inc., INDIANAPOLIS 6, INDIANA 

Capacitors Controls 
Vibrators Switches 
Resistors Rectifiers 
Power Supplies Filters 
Mercury and Zinc -Carbon 

Batteries 
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QUICKER 

SERVICIN 
by Calvin C. Young, Jr. 

PP" 

90 

800 
7 

02 
o3 
04 

05 

Fig. 1. Front of RCA tuner showing local 
oscillator adjustments. 

Oscillator Adjustments 
for Switch Type Tuners 

The local oscillator in turret 
tuners may be expediently ad- 
justed by simply switching to the 
active channels and turning the 
oscillator slugs in the correspond- 
ing strips. This procedure will not 
produce consistent results on the 
switch type tuner. Best results in 
this case are obtained by follow- 
ing the alignment procedure rec- 
ommended by the manufacturer. 

Naturally, this can be done only 
in the shop where a signal gen- 
erator capable of producing a 
swept RF signal at each channel 
frequency and accurate marker 
signals at the video and sound 
carrier frequencies of each chan- 
nel, plus an oscilloscope, are avail- 
able. 

It is generally acknowledged 
that suitable results can be ob- 
tained in adjusting the local oscil- 
lator without using any test equip- 
ment, provided the proper pro- 
cedurè is followed. In step-by-step 
form, this procedure is as follows: 

1. Set the fine tuning control to 
the center of its range. 

2. Turn the channel selector to 
the highest channel received in 
the area. If a rotator is employed 
in the antenna system, be sure 
that the antenna is pointing to- 
ward the station being adjusted. 

3. Adjust the local oscillator 
screw for best picture and sound 
reception. 

4. Turn the channel selector 
successively to the next highest 
channels and adjust as in step 3 
until all stations have been cor- 
rectly tuned. 

This procedure works very well 
until you're called upon to adjust 
the local oscillator for channels 6 
or 13, and find that the adjust- 
ments are not accessible from the 
front of the tuner (see Fig. 1). If 
you are in the customer's home 
and have the receiver repaired 
except for the oscillator adjust- 
ments, you may be torn between 
two desires-wanting to get the 
receiver operating the way it 
should and not wanting to take 
the set to the shop for what is 
seemingly a minor adjustment 
procedure. 

Fortunately, there are adjust- 
ments for these channels and they 
are located in almost identical 
positions on different models. 
Channel 6 (Fig. 2) is located on 
the left side of the tuner and is 
a variable inductor which is 
reached through the hole nearest 
the front of the tuner. The chan- 
nel 13 adjustment is on top of 
the tuner (Fig. 3) and is located 
immediately to the rear of the fine 
tuning capacitor. 

The only trick is knowing where 
the adjustments are located; the 
adjustment procedure is identical 
to the one outlined above. 

Fine Tuning Belt 
In RCA tuners with this type 

of local oscillator adjustment set- 
up, a belt arrangement is em- 
ployed in the fine tuning assem- 
bly. It is not always possible to 
obtain replacement belts on short 
notice; however, a pair of shoe 
strings serves as a good make- 
shift substitute, provided a bottle 
of dial cord dressing is also avail- 
able. You simply make two belts 

-Fine Tuning 

Chan 
13 

Osc 

. Tension ' Roller 

Belt - 
Fine Tuning 

Shaft 

Fig. 2. Left side of RCA Tuner showing 
location of channel 6 adjustment. 

56 

Fig. 3. Channel 13 oscillator adjustment 
on top of tuner. 

Fig. 4. Belt drive for fine tuning replaced 
with "treated" shoe strings. 
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thousands of servicemen have happily discovered 

TOBE 
QUALITY 

SERVICE 
CAPACITORS 

have you? 

Specify 1-0 B -' Capacitors Pioneers since 1922 
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of the shoe strings (Fig. 4) and 
then apply a liberal coating of the 
dressing to the entire "shoe -string 
belt." This arrangement has been 
known to give many months of 
trouble -free service and should 
also work out for emergency re- 
pairs on other receivers which use 
belt drives in tuning applications. 

Replacement Yokes 
and Brass Width Sleeves 

By now most technicians have 
encountered a TV receiver that 
employs a brass width sleeve. This 

sleeve is slid into the yoke core 
to reduce width and out to in- 
crease the width. A special lining 
is used around the inside of the 
original yoke (Fig. 5) to prevent 
this width sleeve from coming in 
contact with the yoke windings 
and causing a short. This lining is 
not furnished with standard re- 
placement yokes, but a lining 
which will serve the purpose can 
be made out of fish paper. A piece 
about 2" wide and 4.7" long should 
work satisfactorily for most re- 
placement yokes. 

QUAM 
odeutit4ditte® 

SPEAKERS 

SAME PRICE 
but they 

COST LESS 

They cost less because they fit right ... the first time ... and they work 
right ... the first time. 

With Quam Adjust -a -Cone Speakers 
there are no callbacks-caused by 
defective or non -fitting speakers-to 
eat up your profits. 

Remember: a guarantee does not pay 
for your time or protect your reputation 
and customer goodwill ... so use 
Quam, the "no -callback" speaker. 

QUAM-NICHOLS 
234 EAST MARQUETTE ROAD 

ask QUAM, 

it liar( Ilia, 

dautQ@ yauc speakvcwaeás 

COMPANY 
CHICAGO 37, ILLINOIS 

Fig. 5. Lining in yoke to prevent shorts 
through contact with width sleeve. 

Shielded Scope Probe 
The oscilloscope probe shown in 

Fig. 6 is one of three variations 
being produced by Scope -Probe 

Fig. 6. Scope -Probe Model 10 type LC. 

Co. of San Fernando, Calif. These 
probes (low -capacity, crystal -di- 
ode and isolation -direct) all fea- 
ture completely shielded coaxial 
construction and have a plunger - 
type hook -on tip. This means that 
a very minimum of extraneous 
signal pickup will be experienced, 
permitting the examination of 
even very low -amplitude wave- 
forms. 

The hook -on tip features an in- 
sulated sleeve which permits the 
probe to be connected into a cir- 
cuit without the danger of intro- 
ducing a short. The low -capacity 
Model 10 features a variable ca- 
pacitor which can be adjusted for 
an impedance match between the 
probe and the oscilloscope, thus 
insuring minimum distortion of 
the signals passed through the 
probe. No adjustments are re- 
quired with either the crystal - 
diode or isolation -direct types. 
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how long would it take you to solve this service problem? 

PH OTO FACT 
helps you lick problems 

like this in just minutes 

for only* 2ç per model! 

Let's tae a look at this problem: A condition such 
as this can exist only when there is no signal reach- 
ing the picture tube or the audio output stage. Using 
the Tuner Service data (found in every PHOTOFACT TV 

Felder), first isolate the trouble by connecting an am- 
plitude -modulated signal to the mixer -grid test point 
"D." The appearance of one or more blac< bars on 
the face of the tube would indicate that the trouble is 

probably in the tuner. So look for the following pos- 
sitle causes: 

1. Defective oscillator -mixer tube 

2. Defective RF amplifier tube 

3. Open plate -load resistor in the oscillator stage 

4. Failure of the feedback capacitor in the 
oscillator stage 

5. Open decoupling resistor 

6. Dirty or faulty contacts 

7. Cold solder joint 

Using the applicable PHOTOFACT Folder you can trouble- 
shoot and solve this problem in minutes. Here's how : 

Ci -eck the oscillator -mixer and RF amplifier tubes. Tubes 
okay?-then: Check voltages on the tube pins (they're 
right on the schematic) for open oscillator plate -load 

E aro 4 era es 
a 

(Based on an actuel case history taken from the 
Howard W. Sams book "TV Servicing Guide") 

resistor, open RF decoupling resistor, faulty feedback 
capacitor, dirty switch contacts or cold solder joints. 

Every PHOTOFACT Television Folder contains complete 
detailed information on Tuners, including separate Sche- 
matics, separate Keyed Chassis Photographs, Parts Lists, 
Alignment Points, Test Points, and Field Service Adjust- 
ments that will help you quickly locate the proper parts 
to replace and tell you how to dc a touchup or thorough 
alignment job after making the necessary repairs. These 
features are a plus exclusive in PHOTOFACT. 

Whatever your problem or favorite servicing procedure may be-you will always find all of the infor- 
mation you need at your fingertips in PHOTOFACT. For only *21/2c per model, PHOTOFACT helps you 

solve your service problems in just minutes- helps you service more sets and earn more daily ! 

Based on the average number of models covered in a single set of PHOTOFACT Folders. 

MONEY BACK 
GUARANTEE I 

Got a tough repair? Try this-at Howard W. Sams' 
own risk: see your Parts Distributor and buy the 
proper PHOTOFACT Folder Set covering the re- 
ceiver. Then use it on the actual repair. If PHOTO - 
FACT doesn't save you time, doesn't make the job 
easier and more profitable for you, Howard W. 
Sams wants you to return the complete Folder Set 
direr to him and he'll refund your purchase price 
promptly. GET THE PROOF FOR YOURSELF- 
TRY PHOTOFACT NOW! 

CID 

FOR SERVICE 

TECHNICIANS ONLY 
Fill out and mail coupon 
today for Free subscription 
to the Sams Photofact Index 
-your up -to -dale guide to 
virtually any receiver model 
ever to come into your shop. 
Send coupon now. 

HOWARD W. SAMS & CO., INC. 
Howard W. Sams& Co., Inc. 

2201 E. 46th St. Indianapolis 5, Ind. 

D Put me on your mailing list to receive the Sams Photo - 
fact Index and Supplements. My (letterhead) (business 
card) is attached. 

I'm a Service Technician: D full time; part time 

My Distributor is: 

Shop Name 

Attn: 

Address: 

City 
L 

Zone State 
J 
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1.nsid8 "WV tuizers 

part 3 Mixer and Oscillator Circuits 

Having previously covered the 
RF amplifier and input circuits 
of VHF tuners, we now come to 
the point where a detailed anal- 
ysis of the two most common types 
of oscillator -mixer circuits is in 
order. Since VHF tuners are di- 
vided into two general categories, 
switch and turret, let's examine a 
pentode mixer used in a popular 
switch -type tuner (Fig. 1) and a 
triode mixer employed in a popu- 
lar turret tuner (Fig. 2). Thus, we 
will be dealing with the circuits 
and the associated problems you 
are most likely to encounter in 
service work. Before going into 
the characteristics of the individ- 
ual circuits, however, let us first 
examine the purpose and general 
functions of the mixer and oscilla- 
tor sections. 

In order to utilize a single string 
of amplifiers to amplify each sta- 
tion signal to the level required 
by the video detector, some means 
must be provided for the conver- 
sion of each incoming carrier to a 
common (IF) intermediate fre- 
quency. By utilizing the hetero- 
dyne principle, a tunable CW sig- 
nal can be mixed with incoming 
station carriers and an interme- 

Gimmick 

8+235V 

15AT8 
Mixer 

1.2V 

1 9 

6.8 15K 
mmf l00 

rum Test 

°Point 

2mm1= 22JK 

lOmmf 1.5 

15K 

Fig. 1. Mixer and oscillator section of switch -type tuner. 

3 

115V 

1.8K 

Switch Shown 
in Channel 13 

Position 

Co 5AT8 
osc 
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To install or service COL OR -T V.. . 

you must have 
these 5 new 
Walsco tools 

Cat. #2548 

Specially designed ... absolutely essential 
to make Color -TV servicing easy and profitable! 

Cat. #2548 NEW WALSCO COLOR -TV INTERLOCK CHEATER. 

Lets you service o:olor sets with rear panel removed. Blocks grounding of high voltage supply. Special design 

permits safe insertion of high voltage probe. Net 594 

Cat. #2590 NEW WALSCO COLOR -TV DEGAUSSING COIL. 

Required to eliminate stray magnetic fields prior to purity adjustments. Made to standard industry specifications; 

enclosed ün molded plastic cover. Monentary switch safely de -energizes coil without pulling plug. 

Cat. #2590 with monentary switch... Net $16.90. Cat. #2591 without switch ... Net $14.90 

Cat. #2589 NEW WALSCO COLOR -TV ALIGNMENT TOOL. 

Adjusts and aligns all concentric controls on color, as well as black -and -white sets. Makes two separate adjustments 

at the same time: outer shaft aligns outer control shaft, inner shaft aligns inner control shaft. Net $1.19 

Cat. #2595 NEW COLOR -TV GRID GROUNDING BOX. 

Essential for grounding controlled grids of color tube to permit convergence and matrix adjustments. Special 

'insulation piercing" terminals make application easy. Net $5.10 

Cat. #2596 NEW WALSCO TV COLOR VIEWER. 

Balanced optical filters speed accurate color phase and matrix adjustments on all color TV sets without 
using an oscilloscope. Net $1.50 

ELECTRONICS MANUFACTURING COMPANY 

a Division of Textron, Inc. 

100 West Green Street, Rockford, Illinois 

Western Division: 
3225 Exposition Place, Los Angeles 18, California 

In Canada: 
Altas Radio Corp_, Ltd., 50 Wingold Avenue, Toronto, Canada 

Cat. #2589 

ftA. 

rGRt?;= *s----; 
Cat. #2595 

Cat. #2596 

FREE! 
Special folder 

explaining how to use 

these new Color -TV tools... 
ask your jobber or write direct. 

www.americanradiohistory.com



Here's the 
number 

that takes the "gamble" 

out of your service 

reputation 

Centralab PK-300 
dual -speaker 
switch kit 

Surely your reputation means more to you than 
the pennies you save by installing an inferior 
dual -speaker switch. Then, why gamble? Espe- 
cially when it costs so little more to go first class 
with the PK-300 switch kit. 

The PK-300 is your "seven -come -eleven" com- 
bination that keeps customers sold. Here's real 
quality - a switch with silver-plated, double - 
wiping contacts - a dial plate that's etched to 
stay legible long after conventional painted 
types have worn off. 

So don't settle for just any switch kit for your 
auto -radio and other dual -speaker jobs. Pick up 
a PIC -300 kit at your Centralab distributor. 
Write for Catalog 30. 

PK-300 switch kit induces: 

1. Dual -speaker 
switch 

2. Etched mounting 
bracket and dial 

3, Split -knurl 
pointer knob 

4. Self -tapping 
screws 

® 5. Easy -to -follow 
instructions 

A DIVISION OF GLOBE-UNION INC. 
o 9422 EAST KEEFE AVENUE MILWAUKEE 1, WISCONSIN 

diate carrier having all of the 
modulation characteristics of the 
original carrier will be developed. 
Station selection then becomes a 
matter of changing the CW signal 
frequency to provide a beat fre- 
quency difference which corres- 
ponds to the IF carrier frequency. 

It is the job of the local oscilla- 
tor to generate the CW signal, and 
of the mixer to simultaneously re- 
ceive the incoming modulated car- 
rier and oscillator signals so that 
the heterodyne action will take 
place. Since it is possible to re - 

Arcing Damper Tubes in 
RCA Victor KCS -47A Chassis 

When replacing the 6W4GT 
horizontal damper in an RCA 
Victor Chassis KCS -47A, make 
sure the replacement tube does 
not have a pin 1 in the base. 
Terminal 1 on the socket in this 
set-and possibly in other types 
and models of TV sets as well- 
is used as a ground connection, 
and therefore an internal 
ground will be present in the 
damper tube if it has a pin 1 in 
its base. Since damper circuits 

NC (90 
Do not use OO 

NC 

operate at a high potential 
above ground (in some cases, 
thousands of volts) , extreme 
arcing may occur within the 
tube and overload the circuit to 
the extent that the horizontal 
output tube can be ruined in a 
very short time. Some 6W4GT 
tubes are supplied with pin 1 
on the base. When installing 
such a tube, cut the extra pin 
off with side cutters rather than 
risk a recall. 

-George D. Philpott 
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2. Mixer and oscillator section of 
turret -type tuner. 

ceive two carriers at about the 
same distance above and below 
the oscillator frequency, common 
practice has been to operate the 
oscillator above the desired fre. 
quency and to choose an IF range 
into which no image frequencies 
will fall. (The 40 -mc range best 
fulfills this requirement because 
there are no station carriers 40 me 
below the oscillator frequency 
when tuned to receive a desired 
TV channel.) 

Switch Tuner 
With Pentode Mixer 

The pentode -mixer, triode -oscil- 
lator combination is the most pop- 
ular of the designs appearing in 
newer receivers. There are twelve 
different triode -pentode tubes 
used in this application (includ- 
ing both 5 and 6 volt versions) 
which have been designed and 
placed on the market for mixer - 
oscillator use in VHF tuners, 
while there are only three dual 
triode types. In the triode -pentode 
combination are the 5AT8, 6AT8, 
5BE8, 5BR8, 6BR8, 5CG8, 6CG8, 
5U8, 6U8, 5X8 and 6X8. This 
wide variety of similar tubes has 
evolved from the original 6U8 and 
6X8 types because of the trend 

4114, 

Looking 
for 
new 

numbers? 

t ones are in 
Centralab's 

new, free 
PEC* Guide 

Twenty-five fresh new beauties to choose 
from. Currently keeping company with the 
entertainment industry's most popular chassis. 

Brand-new edition of the Discriminating 
Serviceman's Guide - loaded with vital 
statistics, on both the old favorites and the new 
models. Gives practical techniques for testing - 
how to tell good ones from bad. 

Get the lowdown on what models have been engaged, and 
where, by 130 radio and TV manufacturers. 

These are facts it pays to have - you encounter more and 
more of these slim, trim PEC's every day. Over 75,000,000 
now in circulation. 

These beauties are waiting to be picked up at your Centralab 
distributor. Write us for your copy of PEC Guide No. 4. 

* Trademark 

New- F ree 
PEC Guide 

No. 4 

demie 

1 

A DIVISION OF GLOBE -UNION INC. 
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441958 
TEST EQUIPMENT 
ANNUAL 

THE MOST COMPLETE 
AND AUTHORITATIVE 
VOLUME EVER 
PUBLISHED ABOUT 
TEST EQUIPMENT 

A.. 

-` 
NOTHING ELSE LIKE IT! ! 

A completely NEW and DIFFERENT volume containing the most 
needed, the most requested information about all types of Test 
Equipment and Accessories. 100% practical for anyone who uses 
test equipment, it covers the complete range of test equipment in 
down-to-earth language and sparkling illustrations. 

8 FACT -FILLED EDITORIAL SECTIONS 

Use and Selection of 
Test Equipment for Color 
Test Equipment for Spe- 
cial Applications 
Test Equipment Mainte- 
nance 
Questions and Answers 
About Test Equipment 

Test Equipment Meth- 
ods, Measurement Anal- 
ysis, and General Infor- 
mation 

"'Using Test Equipment 
for Alignment 
Using Test Equipment 
for Troubleshooting 

All the down-to-earth information you need on operation, theory, 
and maintenance of Test Equipment. Each section filled with 
articles designed to save you time and money-techniques that 
make your present equipment more versatile and valuable to you-information about new equipment designed for service of 
new components and chassis. 

An editorial Product Listing Section which plus 
accessories. Pertinent specifications are given on 

features over 400 units of test equipment and 

all equipment, and most models are illustrated. 
F.or the first time anywhere the product listing section will group 
test equipment by the following logical product classifications: 

Oscilloscopes Meters Transistor Testers 
VOM's Decade Boxes Component Testers 
VTVM's Bench Eqpt. Probes 
Generators Tube Testers And Many Others 

LIMITED EDITION - RESERVE YOUR COPY TODAY! 
AVAILABLE AT 
YOUR ELECTRONIC PARTS 
DISTRIBUTORS IN NOVEMBER 

HOWARD W. SAMS & CO., INC 
2201 EAST 46TH STREET INDIANAPOLIS 5, IND. 

toward the use of printed boards 
and circuitry having a minimum 
of local oscillator radiation. (Re- 
fer to "A Gallery of Triode Pen- 
todes" in the June PF REPORTER 
for a thorough analysis of these 
tube types.) 

The popularity of the pentode 
as a mixer, even though it has a 
higher noise figure than a triode, 
is due to two factors: (1) The de- 
velopment of high -gain, low -noise 
RF tubes and (2) the added IF 
signal gain which a pentode mixer 
affords. 

Now for the actual circuits. In 
Fig. 1, notice that RF signal en- 
ergy is coupled into the tuned 
mixer grid circuit at two points, 
(across the entire coil assembly 
and also across the lower five 
coils) . The .68-mmf capacitor 
across the lower coils provides 
additional coupling at the lower 
channel frequencies (7 and be- 
low) so that a linear response over 
the entire tuning range will be 
achieved. The .27-mmf coupling 
capacitor is effectively increased 
in value by the gimmick which 
is set for optimum performance 
when the tuner is aligned at the 
factory; so when you see what is 
apparently the free end of an 
extra long pigtail alongside the 
body of a capacitor, don't cut it 
off-it's probably a gimmick. 

The oscillator signal in this cir- 
cuit is coupled to the mixer from 
the oscillator grid through the 
10-mmf and 2-mmf capacitors. 
The negative 1.2 volts at the mixer 
grid is the result of the oscillator 
signal developed across the grid 
load resistors. The amount of sig- 
nal injection is adjusted for opti- 
mum conversion transconductance 
over the entire VHF band. Any 
material increase or decrease in 
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THIS MONTH'S 
COVER 

This month's cover pretty well 
sums up what the average serv- 
iceman faces during the month 
of October-work, work, work! 

As with most PF REPORTER 
covers, we pose a choice of scenes; 
for those of our readers who are 
avid science-fictionists, we pre- 
sent above one of the "other" 
cover shots we took, but didn't 
use. 

Incidentally, our young "Indian" 
(Associate Editor Les Deane's 
son) really worked himself up to 
the spirit of the cover; he scored 
a brilliant coup over 2 table 
model TV sets and a transistor 
portable. 

Our sincere thanks to Lane TV 
Sales & Service Indianapolis, for 
the use of their modern store. 

(Advertisement 

latest JAC;sON tube test data 
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the oscillator injection voltage can 
cause a decrease in the signal-to- 
noise ratio. A change in the capa- 
city of the 2-mmf coupling capaci- 
tor from the oscillator, for exam- 
ple will result in a change of the 
oscillator injection voltage. This 
voltage may be measured at the 
test point provided between the 
15K and 220K resistors. Only a 
VTVM or an equally high -imped- 
ance instrument should be used 
to measure this voltage; a low - 
impedance meter will load the 
circuit and provide erroneous 
readings. 

Turret Tuner 
With Triode Mixer 

There are only three dual - 
triodes that have seen widespread 
use as mixer -oscillators in TV 
tuners-the 6J6, 5J6 and the 
12AT7. Even though the triode 
generates less noise than a pen- 
tode, it has less gain and must be 
neutralized to prevent it from 
breaking into oscillation. Neutral- 
ization in the mixer stage of Fig. 2 

is accomplished by the inclusion 
of a small RF choke (LN) in the 
plate circuit. 

Note that this figure illustrates 
a triode -mixer, triode -oscillator 
circuit employed in a turret tuner. 
If a triode mixer is employed in 
a switch -type tuner, its operation 
does not differ; however, the 
problems associated with incre- 
mental inductance tuning must be 
considered. By the same token, 
a pentode mixer could be used in 
a turret tuner, and the special 
considerations associated with the 
turret tuner would then apply to 
the pentode mixer. 

One of the first differences that 
you will notice between the cir- 
cuits in Fig. 1 and Fig. 2 is that 
the latter seems to be less com- 
plicated. This is due to the fact 
that only a single set of channel 
coils is shown. You will further 
notice that there is no coupling 
capacitor between the oscillator 
and mixer sections. None is em- 
ployed because of the mutual cou- 
pling between Lo and LM. Mutual 
coupling is also employed between 
LR and L,1 in feeding RF signal 
energy to the mixer grid circuit. 
The multiple coupling arrange- 
ment used in the switch tuner is 
not necessary in the turret tuner, 
since the fixed mutual coupling 

3 KEYS 

SUCCESSFUL 

SERVICING 
ARE YOURS 

WHEN YOU USE... 

RCA 
Gold Label 
Speakers 

Brand Acceptance 

Parts That Fit 

SDependable Performance 

For sound customer satisfaction 
. . . try an RCA Speaker on 

your next speaker replacement! 

etir 
RADIO CORPORATION 

of AMERICA 
COMPONENTS DIVISION CAMDEN, N. J. 
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The Case of The Serviceman 

WHO SAVED Q MARRIAGE! 

Smith wanted to watch the fights; Mrs. 
Smith insisted on "This Is Your Wife". 
Fights they got, since a second set was 
within their means but there was only 
one antenna and no multi -set coupler 
they tried had worked satisfactorily. 

The Jerrold multi -set coupler took only 
minutes to install ... now, both the 
Smiths watch their favorite TV shows. 

"You won't need another antenna with 
this 'NEW' Jerrold Multi -set COUPLER", 
said the TV Serviceman. "Its special 
design allows for equal distribution of 
the signal with exceptionally low loss 
and without smearing or ghosting". 

UNIVERSAL MOUNTING `. , \ , 

A 

_. 

e ' _ / 
8 

On the baseboard. Connectors com- 
pletely concealed. 

In the attic or basement with ter- 
minals exposed for ease of servicing. 

Outdoors, on the antenna mast or 
on the side of the house. 

Newt JERROLD 
LOW LOSS 

COUPLERS 
Available in 3 models 

M-2-for strong signal areas .. list $3.50 
MF2-for fringe areas list 4.50 

MF4-up to 4 sets-all areas list 5.15 

Engineered for V.H.F., U.H.F., Color reception. See your Jerrold 
Distributor or write for complete information to Dept. P.D. =17 S E R R O L D 

ELECTRONICS CORPORATION 
Main Office: 23rd & Chestnut Streets, Philadelphia 3, Pa. 

Export Representative: C.B.S. International, New York 22, N.Y. 

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 

of each channel strip is such that 
relatively constant bandwidth is 
achieved for all channels. 

Oscillators 
We have already discussed the 

purpose of the local oscillator sig- 
nal. Now let's look at the circuit 
that generates this signal. The 
local oscillator in TV tuners al- 
most invariably uses a triode tube. 
When using a triode as an RF am- 
plifier or a mixer, neutralization 
is necessary for the prevention of 
oscillations which would other- 
wise occur due to the feedback 
capacity between the plate and 
control grid. In an oscillator ap- 
plication, this capacity comes in 
handy for use as a portion of the 
feedback network; thus, instead 
of being a hindrance, it now is 
quite a desirable characteristic. 

In Fig. 1, a 1.5-mmf capacitor 
(C) has been connected between 
the plate and grid of the oscillator 
tube. This adds to the internal 
capacity of 1.5 mmf to produce a 
total capacity of 3 mmf, permitting 
the passage of a sufficient amount 
of feedback signal to sustain oscil- 
lations at the desired level in the 
switch -type tuner. 

In Fig. 2, the internal capacity 
(Ce) of the tube alone is sufficient 
for the feedback application. The 
10-mmf capacitor between the 
turret strip and the oscillator con- 
trol grid is a grid -leak and DC 
blocking capacitor. Its value is 
critical in determining the oscilla- 
tor frequency, as is that of the 
10-mmf capacitor from terminal 9 
of the strip to ground. 

In both the switch -type and tur- 
ret tuners, fine tuning is accom- 
plished by varying the capacity of 
the oscillator tank circuit. How- 
ever, the turret tuner circuit 
shown incorporates the so-called 
"book fine tuning system in 
which the distributed capacity be- 
tween the small inductor and a 
grounded plate or leaf is varied. 
In a turret tuner, the oscillator 
frequency may be adjusted on 
each channel by turning the asso- 
ciated oscillator adjustment slug, 
and an adjustment on one chan- 
nel has absolutely no affect on the 
oscillator frequency of any other 
channel. 

On the switch -type tuner, where 
a small amount of inductance 
tunes with the oscillator capacity 
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on channel 13 and additional in- 
crements of inductance are added 
in series for each lower channel 
selected, the oscillator must be 
adjusted in a different manner. 
First, the fine tuning is preset to 
the center of its range and then 
the oscillator slug on the highest 
receivable channel is adjusted. 
Following this, the next highest 
receivable channels are adjusted 
in succession, taking care not to 
disturb the setting of the fine 
tuning. 

When the tuner has been set-up 
in this manner, aging of the oscil- 
lator tube or minor changes in 
component values won't result in 
detuning of the oscillator on only 
one channeL Setting the oscillator 
to produce the best picture and 
sound at the center of the fine 
tuning makes it unnecessary for 
the set operator to readjust the 
frequency vernier each time the 
channel is changed-a feature the 
customer is sure to like. 

Oscillator radiation is a prob- 
lem that the tuner manufacturers 
have made a successful effort in 
curbing. Keeping this radiation at 
a minimum is your responsibility, 
and there are a few points to re- 
member in this respect. Always 
replace the oscillator tube shield 
and see that, when necessary, all 
bypass capacitors and RF chokes 

Fig. 3. Using a soldering aid to tighten 
tube socket contacts. 

The Case of The Serviceman 
WHO KEPT IT CLEAN! 

The fringe area Jones family wanted 
TV entertainment but got "snow". 
When Junior's favorite show was 
ruined once too often, the service- 
man was called in. 

Thanks to the 
serviceman 
and Jerrold 
the Joneses get 
high fidelity 
color and 
black and 
white pictures 
every time! 

He pointed out that even with a good 
antenna weak signals are affected by 
line loss and noise, making good re- 
ception impossible ... recommended a 
Jerrold DE-SNOWER. 

Antenna 
mounted, the DE- 
SNOWER cap- 
tures the signal 
before loss and 
noise affect it, de- 
livers it to the set 
over shielded 
coax ... provid- 
ing snow -free 
pictures. 

THE JERROLD DE-SNOWER 
A high profit pre -amplifier accepted everywhere! 
Combines 25 db gain with low noise input-only 
6 db. No AC outlet or separate wiring on mast. 

Available in 3 models-Single Channel; Broadband Chs. 2-6, Broad- 
band Chs. 2-13. Packed complete with remote 24 volt power supply. 

See the DE -SHOWER line at leading distributors or write direct for 
illustrated brochure to: Dept. P. D. X17 

S E R R O 
ELECTRONICS CORPORATION 

Main Office: 23rd 6 Chestnut Streets, Philadelphia 3, Pa. 
Jerrold Electronics Ltd., Toronto 10, Canada 

Export Representatives: CBS International, New York 22, N.Y. 

LOOK TO JERROLD FOR AIDS TO BETTER TELEVIEWING 
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SINGLE MASTER 
CONTROL has all 
outputs pictured in 
color. Shows what 
you should see on 
TV screen. 

HINGED SIDE PANEL 
opens for fine ad- 
justments and main- 
tenance. Allows use 
from shelf or bench. 

MODEL 430 
PROVIDES TRUE 100% SATURATED NTSC 
SIGNAL- Here's the new color bar generator you've 
heard so much about. It's literally packed with fea- 
tures to save you time, to do more jobs, to operate 
simply. And what's more, Model 430 will service any 
color -TV receiver- past, present, or future. You'll 
find it to be the finest, most complete instrument of 
its type. 

IMPORTANT SPECIFICATIONS 
Exceptional Range of Outputs-i; chroma; 
color bar (8 bars simultaneously-color phase accu- 
racy, ±5°); R -Y; B -Y; R -Y and B -Y simultaneously; 
I; Q; I and Q simultaneously; G -Y at 90° (demod- 
ulator color phase accuracy, ±3°); sync and burst; 
horizontal sync; high level 3.58 megacycle output; 
high level modulated RF output; positive or negative 
video output. 43 Megacycle (crystal controlled) 
marker for proper tuning. 

i Chroma Level Switch -0 db for checking older 
style receivers and some current models; -6 db for 
video check of newer receivers using vestigial IF align- 
ment; -15 db for checking color sync lock under weak 
signal conditions. Variable chroma control position 
for other chroma levels. 

Color Bar Display Pattern-Left to right: red, 
yellow, green, cyan, white, magenta, blue, black. 

Model 430, complete with Operator's $39500 Manual and Leads 

See your Electronic Distributor, or write 

SIMPSON ELECTRIC COMPANY 
5200 W. Kinzie St., Chicago 44, III. 

Phone: EStebrook 9-1121 
In Canada: Bach -Simpson Ltd., London, Ontario 

Raq R. Simlleon 
51'LANNIVERSARI' 

[IMS/MYY[,NLlYSIMLSS 

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 

Fig. 4. Putting a thin film of conductive 
lubricant on tube pins. 

in the oscillator stage are replaced 
with suitable (identical) units. 
One more thing-the filter and 
trap circuits in the input sections 
of the tuner must be in good 
working order and correctly ad- 
justed. 

Servicing 
Oscillator and mixer stages are 

relatively free from trouble, but 
when it does develop, it can be 
very difficult to locate. Probably 
the two most -often -encountered 
problems will be a failure to oscil- 
late on high channels (usually a 
defective oscillator -mixer tube) 
and intermittent flashing (often 
caused by dirty contacts or tube 
socket pins). Contact trouble that 
can be traced to the tube socket 
is probably the most difficult 
to remedy because even some 
amount of conductive film on the 
socket itself can be the cause. 
Since some cleaners will leave a 
slight film on the surfaces to 
which they are applied, such 
liquids should be applied with 
caution if an apparently "unrea- 
sonable" trouble is to be avoided. 

Probably the best way to clean 
a tube socket is to squirt a little 
carbon-tet into each pin contact, 
and then, using air pressure, clean 
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Fig. 5. Standard Coil "ContaCare Kit." 

the socket and expel the carbon- 
tet. 

If the socket pins are loose, they 
can be tightened up with the use 
of a solder tool or other sharp 
pointed instrument (Fig. 3). To 
avoid causing damage in this oper- 
ation, care should be taken not 
to exert too much pressure. After 
applying a thin film of conductive 
lubricant (such as Walsco's Lub- 
riplate or General Cement's Lube- 
Rex) on each pin (Fig. 4), the 
tube should then be worked in 
and out of the socket a few times 
to coat the socket contacts and 
protect them against possible cor- 
rosion. Should a socket contact 
become damaged, an attempt 
should be made to install one 
taken from a new socket rather 
than face the tedious job of re- 
placing the entire socket. 

The contacts on switch -type 
tuners and the drum and slider 
contacts on turret types can be 
cleaned with any of the commer- 
cially -available cleaners. If com- 
pressed air is available, it should 
be used to evaporate excess fluid 
and to blow away the dirt which 
might cling to the dampened sur- 
faces. If no compressed air source 
is available, be sure to wipe the 
excess fluid away and allow time 
for the remainder to evaporate. 

A tuner contact care kit has 
been recently introduced by 
Standard Coil Products Co. under 
the name of "ContaCare Kit" (Fig. 
5) which is especially designed for 
use with turret tuners. This kit 
consists of a specially -treated 
cleaning cloth and a special oil. 
The proper use of this kit dupli- 
cates original factory treatment of 
contact surfaces, affording lubri- 
cation and protection against cor- 
rosion for about one year. 

GET YOURS NOW! 

PACKED 

WITH 

E 1NF et 
t010D 

V PO ABU opeTatlo 
. 

Adantagof'eeratnic 
and ages 

Replacement 
data IT'S FREE! 

This handy booklet will help you make proper 
and intelligent use of the amazing new Sonotone 
Ceramic Cartridges. It will enable you to make 

profitable replacements, modernizing your 
customer's phonograph. It will give him extra 

satisfaction and bring you prestige. 

Be sure to get your 

up-to-date manual. 

Just fill in the coupon 
and mail to Sonotone. 
Attach to a postcard 

if you wish. 

r 
SONOTONE® Corporation 
Department CP-107 
Elmsford, N. Y. 

Please send me, without cost or obligation, a copy 
of the newly revised "SONOTONE Phonograph Mod- 
ernization Manual." 

NAME 

ADDRESS 

CITY ZONE STATE 

J 
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CONVENIENCE 

UNIIMI TED ! 
New 

XCELITE 
Kit 

Holds ALL Your Most -Needed Tools! 
Yes, with the 99 SM Service Master, 
you'll be able to handle 99% of your 
service calls ... quickly, easily, profitably. 
This convenient, attractive non -scratch roll 
kit contains 23 - yes, twenty-three - of 
the most popular items from the famous 
XCELITE "99 Line" of precision -made 
tools. 
You professional Radio, TV, Hi-Fi and 
Electronics Servicemen will have your 
favorite XCELITE Nutdrivers, Screw- 

drivers, Detachable Handles, Pliers, 
Reamers, Adjustable Wrench - all "filed" 
for instant access in the 99 SM Kit. 
Included is the highly useful 99X-10 6" 
Snap -In Extension Blade. 

If you have certain specialized service 
needs, you can "custom -assemble" your 
own selection of tools from XCELITE'S 
"99 Tool Line". Then your 99 SM Kit will 
fit your own service jobs to a "T". 

See Your Dealer Today ...Order YOUR 99 SM Service Master Kit 
To Handle 99% of ALL Your Service Calls! 

XCELITE, INCORPORATED 
Dept. Q, Orchard Park, N. Y. 
In Canada: Charles W. Pointon, Ltd. 
6 Alcina Ave., Toronto, Ont. 

Shop Talk 
(Continued from page 10) 

It is possible, by driving a tran- 
sistor to saturation, to utilize the 
sharp cutoff and saturation char- 
acteristics of a junction transistor 
in a one -stage sync separator. 
Such a circuit is shown in Fig. 2. 
The incoming signal must be 
strong enough to drive the tran- 
sistor into saturation so that the 
full output of 15 volts peak -to - 
peak is obtained; thus, for a one - 
stage separator, an input ampli- 
tude greater than that used in the 
two -stage system is required. As 
before, fixed and variable bias is 
employed to provide automatic 
adjustments for varying signal 
conditions. 

The choice of values for Rl and 
Cl will greatly influence the noise 
immunity characteristics of the 
circuit. If their values are made 
relatively low, (i.e., Rl - 100,000 
ohms, Cl = .022 mfd), the circuit 
will enjoy good horizontal impulse 
noise immunity because it will be 
able to respond quickly to sharp 
spike voltages. 

On the other hand, a long time 
constant is necessary for the best 
separation of vertical sync pulses. 
If this design is followed, the abil- 
ity of the circuit to cope with 
short noise pulses will be im- 
paired. A compromise could be 
worked out, but a more desirable 
solution is shown in the circuit 
of Fig. 3 where two separate time 
constant circuits are employed. 
Rl, R2, and C2 form a short time 
constant combination while R3, 
R4, and C3 provide the long time 
constant network. When a sync 
pulse is active in this circuit, the 
Xl emitter current biases Dl in 
the forward direction, thereby 
causing both time constant net- 
works to be effective. By having 
R3, R4 and C3 active, the emitter 

Fig. 2. A single -stage sync separator. 
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bias is maintained for the duration 
of a vertical sync pulse, permit- 
ting its proper separation. 

Now, let us suppose that a noise 
pulse appears, and further, that 
it possesses a greater amplitude 
than any of the sync pulses. It too, 
will cause Dl to conduct but be- 
cause of its amplitude, will charge 
C3 to a higher voltage than a nor- 
mal sync pulse. This higher po- 
tential on C3 will reverse the bias 
on Dl and keep it cut off until 
the excess voltage has discharged 
through the parallel combination 
of R3 and R4. This may take some 
time. In the meantime, horizontal 
sync separation can resume as 
soon as the excess charge across 
C2 (due to the same noise pulse) 
discharges through Rl and R2. 
The latter action will occur much 
faster because of the far smaller 
value of C2 as compared to C3. 

The foregoing circuit will give 
a performance comparable to 
vacuum -tube sync separators in 
standard commercial receivers. 
Furthermore, transistor inter- 
changeability has been found to 
be good. 

Beyond the sync separators, the 
pulses are fed to the vertical and 
horizontal deflection sections. Be- 
cause transistorized vertical sweep 
circuitry is simpler and has pro- 
gressed farther, let us examine it 
first, starting with the oscillator. 
In vacuum -tube circuits, either 
multivibrators or blocking oscilla- 
tors have been utilized. In transis- 
torized systems, at least to the 
present time, only blocking oscil- 
lators have been used because 
transistorized multivibrators have 
thus far exhibited frequency 
changes due to temperature varia- 
tions, whereas the blocking oscil- 
lator is considerably more stable 
in this respect. 

In many respects the blocking 
oscillator in Fig. 4* is similar to 
its vacuum -tube counterpart. For 
example, the blocking transformer 
Ti serves to provide feedback 
from the collector output circuit 
to the base input circuit. Also, 
sync pulses are fed to the base 
while a sawtooth deflection wave 
is developed across the 8-mfd ca- 
pacitor from collector to ground. 
Furthermore, the charge capaci- 
tor receives its voltage build-up 

*"Transistorized Vertical Deflection For Tele- 
vision Receivers," by M. B. Finkelstein, Tran- 
sistors 1, published by RCA. 
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Fig. 3. A one -stage sync separator using a diode -controlled time constant. 
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while the transistor is cut off and 
then discharges when the tran- 
sistor is pulsed into conduction. 
There are, however, some signi- 
ficant differences between the two 
circuits, and these stem from the 
dissimilarity in operational char- 
acteristics of tubes and transis- 
tors. This will be evident from the 
following analysis of circuit oper- 
ation. 

The transistor is biased beyond 
cutoff by the negative voltage 
present across Rl. The value of 
this cutoff voltage is determined 
by the resistance setting of R2; 
hence R2 is equivalent to the con- 
ventional hold control. At the 
same time, capacitor Cl charges 
through R5 until the voltage 
across R3 becomes more negative 
than the voltage at the emitter. 
When this occurs, current will 
flow through the transistor and 
the conductive part of the cycle 
will begin. The current flowing 
through the collector circuit 
causes a voltage to be induced in 
the base side of T1, increasing the 
forward bias and the transistor 
current. This, in turn, couples a 
greater voltage into the base 
winding and increases the collec- 
tor current even more. As a re- 
sult, the transistor very rapidly 
becomes a virtual short circuit, 
permitting capacitor Cl to dis- 
charge quickly through Tl and 
Rl. The discharge is practically 
complete and the voltage across 
Cl essentially drops to zero. 

At this point the voltage across 
R3 and R4 is also zero, and the 
transistor is driven into cutoff by 
the difference between the emitter 
voltage at the arm of R2 and the 
voltage induced at the base by 
the collapsing field around Tl. 
The sequence of events now re- 
peats itself at a frequency deter- 
mined by the various resistance 
and capacitance values in the cir- 
cuit. 

The major frequency determin- 
ing components are Cl, R5 and 
R2; Cl and R5 also develop the 
output wave. Here is a major dif- 
ference between transistor and 
vacuum -tube blocking oscillators. 
In the latter circuits, the fre- 
quency determining parts are 
separate and distinct from the 
wave -forming circuit; in the tran- 
sistor circuit, one set of compo- 
nents performs both functions. 
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Sync 
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1K 

(Courtesy RCA Review) 

Fig. 4. A transistor blocking oscillator. 

The sawtooth output waveform 
produced by the circuit of Fig. 4 

is negative; if a positive -going sig- 
nal is desired, an n -p -n transistor 
would be employed in conjunction 
with a positive voltage source. 
Obtaining reversal in this way is 
another unique feature of tran- 
sistors and cannot be duplicated 
by tubes. 

Another sawtooth blocking os- 
cillator, in which the output wave 
is developed in the emitter leg, is 
shown in Fig. 5. This circuit is 
similar to the previous arrange- 
ment in that one RC combination 
(here, R3 and C2) provide both 
the timing and the output deflec- 
tion waveform. It differs, how- 
ever, in the way in which the saw - 
tooth wave is produced. It has be- 
come customary in vacuum -tube 
circuits to have the charge time 
of the deflection capacitor corre- 
spond with beam trace and the 
discharge period with beam re- 
trace. In the arrangement of Fig. 
5, C2 charges through the tran- 
sistor during the retrace period 
and discharges through R3 during 
trace time. Just how this is accom- 
plished can be seen from the fol- 
lowing discussion. 

The base -emitter circuit is bi- 
ased in the forward direction by 

Fig. 5. Development of the sawtooth 
wave in this circuit differs from Fig. 4. 
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Rl and R2. This produces a cur- 
rent flow through the transistor 
which starts charging capacitor 
C2. The collector current flowing 
through the primary of T1 induces 
a voltage in the base winding 
which acts to increase the base 
current. This serves to further 
raise the collector current and 
thus the induced base voltage un- 
til the transistor is conducting to 
its fullest extent. This current 
buildup through the transistor is 
exceedingly rapid, and during this 
interval capacitor C2 is charging 
through the resistance of the 
transformer primary and the tran- 
sistor. The ultimate value of the 
charge is determined by the fixed 
base bias and the induced voltage 
in the transformer secondary 
winding. 

When this point is reached, the 
base current ceases and the tran- 
sistor is driven into cutoff because 
the voltage across C2 is sufficient 
to bias the base -emitter circuit in 
the reverse direction. While the 
transistor is cut off, C2 discharges 
slowly through R3, thereby de- 
veloping the trace portion of the 
deflection wave. Note that this 
wave gradually rises toward zero 
from its initial high negative 
value. 

When C2 has discharged to the 
point where its voltage is equal 
to the fixed bias voltage, current 
again starts flowing in the base - 
emitter circuit and the same se- 
quence of events recurs. Since Rl 
determines the value of fixed 
base bias, it determines the fre- 
quency of operation (together 
with the time constant of R3 and 
C2) and hence would function as 
a hold control. 

A negative sync pulse could be 
introduced to the base circuit 
either through the use of capaci- 
tive coupling or a third winding 
on the blocking transformer. Both 
methods have been employed and 
both are satisfactory. 

A positive -going sawtooth wave 
is produced by the above circuit. 
If a negative -going sawtooth is de- 
sired, an n -p -n transistor could be 
used with a positive power supply. 

All of the circuits discussed 
above are practical designs which 
have been employed for the pur- 
poses indicated, and each has per- 
formed in an entirely satisfactory 
manner. 
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Industrial Electronics 
(Continued from page 17) 

pensations must be made in order 
to obtain the proper reading from 
the sensed body. 

A device for correcting the 
error caused by ambient tempera- 
ture, as the temperature around a 
body is called, is the bolometer. 
It is composed of two thermistors, 
one of which measures the am- 
bient temperature, . and one that 
is trained on the body or sensed 
heat. Its internal construction is 
shown in Figure 4. Two oxide 
flakes are placed within a heavy 
shield to keep out external noise 
pulses, with the compensating 
flake facing the inside of the wall. 
The. sensitive flake faces an infra- 
red window which admits the low 
frequency radiations but excludes 
all others. Connection to a typical 
amplifier circuit is usually made 
by the use of a bridge with the 
thermistors in opposite legs. Fig- 
ure 5 shows the DC source used 
in conjunction with Rl and R2 to 
provide linear operation about 
some specified temperature. The 
signals from the two thermistors 
will oppose each other and the re- 
sultant signal will pass on to the 
grid of the amplifier. Capacitors 
Cl and C2 filter out the noise and 
60 -cycle signals picked up by the 
batteries and leads. 

Minneapolis - Honeywell uses 
thermistors to great advantage 
in their residential heat controls. 
The requirements of home heating 
are quite different from the in- 
dustrial heat controls previously 
described. When the outside tem- 
perature falls, the "Moduflow Sys- 
tem" increases the inside tem- 
perature at the rate of 1°F for 
each 38°F fall in outside tempera- 
ture; thus, the goal of home heat- 

ing is to provide comfort for the 
individual, rather than constant 
temperature control. 

If two different metals are 
joined together, a difference of 
potential will be created. The volt- 
age developed is a function of the 
temperature and the work func- 
tion of the metals. Work function 
is an energy level which is just 
great enough to cause one elec- 
tron to escape the force exerted 
on it by the nucleus of an atom. 
Each metal has its own character- 
istic work function, and the addi- 
tion of energy will cause more 
electrons to escape. When metals 
with different work functions are 
joined at both ends as shown in 
Figure 6, a current can be gen- 
erated simply by heating one end. 
The heated end is called the "hot 
junction" and the other end the 
"cold junction." A device of this 
type is referred to as a "thermo- 
couple." 

The current through the leads 
is proportional to the difference in 
temperature between the hot and 
cold junctions. Both junctions de- 
velop a voltage with polarities 
which oppose the other; therefore, 
the current is a measure of the 
difference in voltage, and it will 
vary just as much with a change 
in cold junction temperature as 
with a change in the temperature 
of the hot junction. To obtain a 
true reading, the cold junction 
must be maintained at an even 
temperature. When very accurate 
readings are required, the cold 
junction can be held at the melt- 
ing point of ice or placed in a 
controlled oven, and the tempera- 
ture can be calculated from a 
chart supplied by the thermocou- 
ple manufacturer. The range of a 
thermocouple extends from about 
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Fig. 5. Typical bolometer bridge circuit. 
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The thermocouple hot junction is housed 
within the protective cover at left. Spe- 
cial alloy wire completes the circuit to 
the indicator connector at the right, with 
the cold junction contained in the tem- 
perature indicator. 

Calibrated Linear 

Potentiometer 

Therm ouple 

bre 
Galvanometer 

Standard Cells 
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Fig. 7. A portable potentiometer con- 
nected across a thermocouple unit can be 
used in conjunction with a chart to de- 
termine temperature of the hot junction. 

-100°F to 1,000°F, the exact 
limits being determined by the 
materials used and the method of 
construction. 

The output voltage is measured 
in millivolts, requiring the use of 
a very sensitive voltage measur- 
ing device called a "Portable Po- 
tentiometer." As shown in Figure 
7, the potentiometer is placed 
across a standard voltage cell such 
as the Weston unit. The voltage 
of the thermocouple is placed be- 
tween the slider and one side of 
the potentiometer. When the volt- 
ages at points A and B are equal, 
there will be no current through 
the galvanometer, and the volt- 
age of the thermocouple can be 
read directly from a calibrated 
dial on the potentiometer shaft. 
The voltage measured in this man- 
ner is then located on a chart 
from which the temperature is 
calculated. Most charts assume a 
cold junction of 32°F, and when 
the cold junction is other than 
this, a correction voltage must be 
determined from the chart and 
added to the dial reading. For 
example, suppose the voltage 

CHART I -Temperature correc- 
tion figures used in conjunction 
with portable potentiometer. 

0° -.922 1.96 4.92 
5° -.778 2.11 5.07 

10° -.634 2.26 5.22 
15° -.490 2.40 5.37 
20° -.346 2.55 5.53 
25° -.202 2.70 5.68 
30° -.058 2.85 5.83 
35° .088 3.00 5.98 
40° .228 3.14 6.13 
45° .378 3.29 6.28 
50° .518 3.44 6.44 
55° .658 3.59 6.58 
60° .808 3.74 6.74 
65° .948 3.88 6.89 
70° 1.10 4.03 7.04 
75° 1.24 4.18 7.19 
80° 1.38 4.33 7.34 
85° 1.53 4.48 7.50 
90° 1.67 4.62 7.65 
95° 1.82 4.77 7.80 

100° 1.96 4.92 7.95 

Figures are in millivolts 

reading were 3.5 millivolts, but 
the cold junction is at a room 
temperature of 75°F and Chart 1 

assumes a cold junction tempera- 
ture of 32°F. To determine the 
correct voltage, locate 75°F on the 
chart; directly opposite you will 
find the correction voltage of 1.24 
millivolts. This must be added to 
the 3.5-mv reading to get the 
proper voltage. The cold junction 
is developing a voltage which is 
1.24 mv greater than that at which 
the chart is calibrated; thus the 
hot junction is 3.5 mv above the 
cold junction and the cold junc- 
tion is 1.24 mv above the refer- 
ence of the chart. The sum of the 
two voltages is 4.74 milivolts and, 
according to the chart, the actual 
temperature of the hot junction is 
194 °F. 

The heat sensing devices de- 
scribed in this article deal with 
units which change in their phys- 
ical characteristics for each change 
in temperature. The thermometer 
and the bi -metal strip respond to 
temperature variations by expan- 
sion or contraction of the sensi- 
tive parts; the thermistor changes 
its resistance, while thermocou- 
ples develop a voltage differ- 
ence. In addition to the physical 
changes, there are heat sensers 
which detect a change in the char- 
acteristics of heat itself. These 
are the radiation -sensitive devices 
which will be described in the 
next part of this series. 
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Auxiliary Sync 
(Continued from page 21) 

12 s 
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Fig. 3. Intermediate sync amplifier with 
grid input-Fada Model H274T. 

separator and sync output. In this 
particular case, the extra stage 
V14A is a grounded -grid triode 
which amplifies the rather low- 
level output of the separator and 
applies it to a phase splitter. Any 
video information which might get 
through the separator tends to be 
eliminated by the amplifier, since 
video is the most positive portion 
of the signal at the cathode, and 
biases V14A beyond cutoff. The 
main job of this stage, however, is 
to provide sync pulses of fairly 
constant amplitude to the phase 
inverter. In order to do this, the 
sync tips must drive the tube into 
saturation, which they do during 
the reception of all usable signals. 
The grounded -grid stage does not 
invert the sync signal, but passes 
it on to the phase inverter in the 
same polarity as in Fig. 1. 

Another intermediate amplifier 
is presented in Fig. 3. V12B is a 
conventional grid -fed stage which 
takes over the "sync -clipping" 
function normally handled "as a 
sideline" by the output stage of 
an ordinary two -triode circuit. 
Since V12B inverts the sync sig- 
nal, the output from the phase 
splitter to the vertical sweep cir- 
cuits must be taken from the 
cathode of the splitter, rather than 
from the plate as in Fig. 2. 

Sync Preamplifier 
Quite a few receivers have a 
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"REALIZING THAT WE'RE TAMPERING WITH THE 

VERY FOUNDATIONS OF THE HOME LADY, 

OUR FINAL TEST IS 5 MINUTES OF MUSICAL 

APPRECIATION TO INSURE A FLAWLESS JOB ..." 

Your customers, will renew their appreciation for music, 
Gus, when you use Webster replacement cartridges. 

And there's a Webster for 'most any job you'll run into. 
Each one fits perfectly - and restores the original 

qualities to the player. 
There's more money in it for you, too, because 

there's no call-backs - no unhappy customers. 

BUY WISELY... BUY WEBSTER! 

Model 5202 -3 -speed; push -in 
mounting; clip -mounted needles. 

Free-large print of this Lichty 
cartoon suitable for framing. Re- 
quest on your own letterhead. 

ELECTRON ICS DIVISION 

WEBSTER a ELECTRIC 
RACINE WIG 
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Model K-101 
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Fig. 4. Sync preamplifier and keyed noise inverter-Emerson Model 748B. 

stage labeled "Sync Amp" which, 
on examination, actually precedes 
the sync separator. This type cir- 
cuit will be classified as a "sync 
preamplifier" for discussion pur- 
poses. Its name is a bit misleading, 
since it is basically a video ampli- 
fier in which both the input and 
output are composite video sig- 
nals. A sync preamplifier differs 
from a typical video output stage, 
however, in that the former re- 
quires no peaking coils or other 
components to boost the high -fre- 
quency response. A stage such as 
V13A in Fig. 4 needs only a wide 
enough bandpass to maintain rea- 
sonably steep -sided sync pulses. 

Note that the input for V13A is 
taken from the video detector load 
circuit, and that the output is fed 
to the sync separator. This means 
that the preamp stage takes the 
place of the regular video ampli- 
fier in the path of the sync signal 
through the receiver. 

Keyed Noise Inverter 
Included in Fig. 4 is an unusual 

noise inverter circuit of a type 
found in several Sylvania and 
Emerson chassis. The sync -posi- 
tive, composite video output of 
the sync amplifier V13A is fed 
through C59 to the grid of the 
noise inverter V14B, and the in- 
verter is driven into conduction 
only by the peaks of strong noise 
pulses in this signal. Each time 
V14B conducts, it applies a nega- 

tive pulse to the grid circuit of 
the sync separator via C62. 

The inverter cannot properly 
set its own grid -leak bias because 
it is triggered only by random 
noise pulses and thus conducts 
irregularly. To provide a means 
of adjusting the inverter grid 
voltage to compensate for changes 
in the strength of the incoming 
signal, a sync limiter (V14A) is 
included in the circuit. This tube 
conducts only during horizontal 
retrace time, when it is keyed at 
the grid by a positive pulse ob- 
tained from the horizontal output 
transformer. The level of the sync 
pulse tips in the incoming signal 
determines the amount of conduc- 
tion through V14A, which in turn 
determines the charge on C59. 
The RC circuit composed of C59 
and R74 then establishes the grid 
voltage of V14B. 

The bias on the limiter tube is 
also partly determined by the 
cathode voltage, which can be 
varied by a "Fringe Compensa- 
tor" control. Adjustment of the 
control allows the technician to 
set the bias on V14B so that the 
entire input signal (including sync 
tips) will remain below the cut- 
off level; yet the bias must be 
such that noise pulses above the 
sync tip level will drive the tube 
into conduction. 

In practice, the control is ad- 
justed for the most stable picture 
obtainable on all weak channels. 
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In strong -signal areas, the con- 
trol can be turned until it clicks 
"Off," placing extra resistance be- 
tween the cathode of V14B and 
ground and increasing the bias on 
the tube to prevent it from con- 
ducting excessively. 

Note that V14 is not absolutely 
essential for operation of the re- 
ceiver. In low -noise areas, no dif- 
ference in performance would be 
observed if this tube were entirely 
removed from the circuit. 

Twin Separators 
The conventional sync separa- 

tor is really a compromise design, 
required to handle two pulses of 
widely different durations. Under 
some conditions, the horizontal 
and vertical sync pulses can inter- 
act and reduce sync stability. For 
example, consider what happens 
to the grid -leak bias of the sepa- 
rator tube each time a vertical 
pulse arrives. Being broad, this 
pulse draws grid current for a 
longer time than the horizontal 
pulses, and so it temporarily in- 
creases the bias on the separator. 
Then the first several horizontal 
pulses of each field are reduced in 
height. This effect is not normally 
severe enough to interfere with 
synchronization, but some condi- 
tions, such as an abnormally high 
contrast setting, may cause the 
shifts in pulse amplitude to affect 
horizontal AFC operation. Bend- 
ing or twitching then occurs at the 
top of the picture. 

If the vertical and horizontal 
pulses could be separated from 
the video signal by two different 
circuits, each designed to provide 
optimum conditions for one type 
of pulse, a highly stable sync sys- 
tem should be the result. Several 
such arrangements have actually 
been employed. In the circuit 
shown in Fig. 5, two triode sepa- 
rators are connected in parallel. 
Both are supplied with identical 
composite video signals, and both 
feed their output signals into a 
common sync amplifier. Notice 
the difference between the grid 
circuits of the two separators; 
while the vertical circuit has a 
conventional grid -bias network, 
the horizontal circuit derives its 
DC grid voltage from a divider 
across B+ so that it will be rela- 
tively unaffected by the vertical 
pulses. 
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New Automation Punched Card TV Tube Tester 

VED! 
MILLION TUBE TESTS! 

Smallest, lightest 
be tester ever made! 

Speed -test complete set of tubes in minutes 
with the new DynaMatic Tube Tester 

So simple to use-a customer can operate it! 
LIGHTEST and SMALLEST Gm tester available. 
Take it on ALL house calls. 
Perforated plastic cards set up socket pin 
connections and test voltages. 
Permits full -complement tube testing. 
DynaMatic is a dynamic mutual conductance 
tester-NOT an emission checker. 
Accurately measures mutual conductance in 
mircromhos on 2 ranges. 0-6000, 0-15000. 
Also checks battery tubes. 

Model 
DM456 

Dealer Net 14995 
Price Slightly IIighcr \\est of Rockie, 

IMMEDIATE DELIVERY! 

136-10 31st Rd., Flushing 54, N.Y. 

(-new 
23-a-M.K043 r 

tube caddy 

carries 1/3 more 

TC -5 
$21.95 net 

Biggest mile -saver ever offered. 
Built for the technician with ability 
to do more jobs on the spot-who 
would rather carry a few extra 
tools than lug a chassis. 

Pays for itself quickly in time saved, 
and in getting more profits for 
efficient repair work. 

Ask your Parts Distributor or write 
Dept. P 

Other Tube Caddies 

TC -3 

TC -4 

-225 tubes max $16.95 Net 

-262 tubes max. $15.95 Net 

TC -2A--143 tubes max $10.50 Net 
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Fig. 5. Separate horizontal and vertical sync separators-ATR Model 26001. 

In some other receivers, indi- 
vidually separated signals are not 
recombined at the sync amplifier 
grid, but pass through completely 
separate horizontal and vertical 
sync amplifiers. 

Bias Setters 
A constant problem in design- 

ing sync circuits is the need to 
allow for wide variations in input 
signal strength. Noise inverters 
are especially critical, since the 
bias on the inverter must be just 
great enough to cause cancellation 
of noise spikes, but not great 
enough to cause degeneration of 
the sync pulses themselves. Most 
pentagrid-type separators include 
a control in the inverter -grid cir- 

ye 66AÚ8 Vim 6BY6 
Bias Clamper 

Det Output Sync Amp 

3 30V 
C7 5000m f 10 

Fig. 6. Bias clamper for pentagrid separa- 
tor-General Electric "ST" Line chassis. 

cuit which allows the DC bias on 
this grid to be varied to accom- 
plish the desired results. 

The use of a manual control 
offers a certain disadvantage in 
some areas where the available 
signals differ widely in strength. 
This factor is growing more im- 
portant as the practical limits of 
"fringe areas" are being extended. 
An automatic bias clamper which 
takes care of this problem (Fig. 6) 
has been used in many General 
Electric sets. Inverter -grid volt- 
age on the 6BY6 pentagrid sepa- 
rator is varied according to the 
conduction of bias clamper V6B, 
and conduction is controlled by 
the same AGC voltage which is 
applied to the IF strip. When in- 
put signal strength increases, the 
grid voltage goes in a negative 
direction and the clamper plate 
voltage accordingly rises. This 
positive swing of voltage is passed 
along to the inverter grid of the 
pentagrid tube. As a result, this 
grid has less bias and requires a 
greater input signal to effect tube 
cutoff on noise peaks. The com- 
posite sync signal coming into 
the circuit actually is somewhat 
larger, and so the balance of the 
circuit is maintained. Remember 
that the inverter -grid circuit is 
quite critical, so that a variation 
of less than a volt in signal ampli- 
tude at this point will have con- 
siderable effect. 
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by H.M.Layden 

HOW MUCH WILL IT COST TO FIX IT ? 

Selling TV service today is like 
selling groceries, drugs, or any of 
a thousand and one other com- 
modities clamoring for the con- 
sumer's dollar! 

Take the situation where the 
technician finds a set with no 
raster but good sound. From these 
symptoms, what can he really tell 
about the over-all condition of the 
set? Let us suppose he accounts 
for the absent raster by testing for 
high voltage, which he finds miss- 
ing. For all he knows, the CRT 
may be on its last legs or there 
may be trouble in the video sec- 
tion or in the sweep system. But 
all these would be hidden, as a 
consequence of the dark screen. 
Yet, when the technician tells the 
lady her set must go to the shop, 
invariably she wants to know, 
"How much will it cost to fix it?"' 

Fig. 1. Neon test lamp being used to 
check for the presence of oscillator en- 
ergy at the horizontal output tube. 
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At this point the technician can 
do one of two things. He can gam- 
ble that the only malfunction is in 
the high voltage system, and base 
his cost -of -repair estimate on what 
he has learned from past experi- 
ence. Or, if he is a fellow who has 
read this article, he can make a 
few simple tests to satisfy himself 
that his estimate won't put him 
out on a limb. 

Customers have been known to 
live with a set in need of repair 
for months. It is only when the 
picture or sound goes completely 
out that they phone for service. 
All too often, you restore the set 
to proper operation and the cus- 
tomer hits the ceiling in indigna- 
tion because you charged for 
"extras." Naturally, additional re- 
pairs were necessary to cure de- 
ficiencies of long standing, which 
the customer "swears" were not 
evident before you took the set to 
the shop! The only way to avoid a 
hassle of this sort is to know, at 
least approximately, the over-all 
condition of the set before you 
quote any repair charges. 

Of course, if the technician is 
still mentally lingering in the past, 
when TV was a luxury, he might 
answer the question of cost with: 
"I won't know how much it will 
cost until I get the set on the 
bench." While such an answer 
may be honest, it is not altogether 
satisfactory today from the cus- 
tomer's standpoint. All she knows 
is that her viewing pleasure has 
been interrupted, and she wants 
the set back as soon as possible 
and at a price within her budget. 
Obviously, if the technician is to 
avoid a rupture in public rela- 
tions, he must do something to get 
over the hurdle of hit-or-miss es- 
timates. 

With the limited equipment the 
average technician carries on a 
house call, it is unlikely that he 
will be in a position to give a corn - 
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prehensive estimate when the 
screen is without a raster. If his 
equipment is augmented by a few 
small aids, however, the situation 
can become tolerable. These aids 
consist of: a neon test lamp, a 
CRT emission indicator (which 
will operate from voltages avail- 
able in the set) , a set of tube - 
socket adapters (for octal and 7 - 
and 9 -pin miniatures) and a fused 
cheater cord. These items add lit- 
tle to the weight or bulk of a 
caddy, but in usefulness they are 
priceless. 

Neon Test Lamp 
A neon test lamp (Fig. 1) when 

immersed in a high potential AC 
field will glow without being di- 
rectly connected to the potential. 
This feature makes such a lamp 
very useful when tracing high 
voltage around the flyback trans- 
former and the horizontal output 
circuit. If the neon glows when 
the lamp is held close to the en- 
velope of the output tube, it indi- 
cates that the horizontal oscillator 
is working. Furthermore, if the 
lamp glows when it is held five 

Our 

Guarantee 

is printed 

on our 

product 

On every packaged PLANET electrolytic 
capacitor sold through distributors you 
will find this statement: 

GUARANTEED FOR ONE YEAR 

Because PLANET CAPACITORS ARE "ENGINEERED FOR QUAL- 
ITY", because they are carefully controlled through all stages 
of production and because the finished product is given a 100% 
electrical and mechanical check-our one-year guarantee is not 
only made possible, but is conservative. 
Actually thousands and thousands of Planet capacitors five, 
six and even seven years old are performing excellently, every 
day, in TV and radio sets all around the world. When you 
solder a Planet capacitor into a circuit Your guarantee of satis- 
factory performance is right there in front of you-and will be 
in the circuit for a long, long time. So when you order capacitors- 
order PLANET. 

PLANET SALES CORPORATION 
227 BELLEVILLE AVE. BLOOMFIELD. NEW JERSEY 
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inches from the high voltage rec- 
tifier tube, the chances are that 
the lack of high voltage at the 
second anode is due to a bad recti- 
fier. This is a lot simpler and far 
safer than drawing an arc from 
the horizontal output plate. 

A further use for the neon test 
lamp is in checking fuses. If the 
fuse is open, the lamp will glow 
when it is bridged across the 
fuse. If the fuse is in the primary 
circuit of the flyback transformer, 
it can be checked from the top of 
the chassis by touching one lead 
of the neon lamp to the plate of 
the output tube and the other to 
the chassis. The lamp will glow 
if the fuse is good. 

CRT Emission Indicator 
There is also much need for a 

small, easily -carried CRT emis- 
sion indicator. A technician is not 
long in this game before he real- 
izes, only too well, that you can't 
believe everything the customer 
says about his set. The picture 
tube may be on its death bed, but 
some customers never mention the 
dim screen they have been view- 
ing for months. It is exasperating 
to cart a set to the shop for re- 
placement of an open flyback, 
only to discover a dead or weak 
CRT. This is something the tech- 
nician usually has not bargained 
for and naturally he dislikes call- 
ing the customer to alter his esti- 
mate. How much better it would 
be if he had some means by which 
he could check the picture tube 
before giving an estimate. 

The most accurate method 
would be to use a commercially 
available CRT checker, but this 
is not always convenient on home 
calls. The schematic of a simple 
CRT checker which the techni- 
cian can construct and carry in his 
case is shown in Fig. 2. The 
checker is inserted between the 
socket and the base of the CRT 
like a booster. 

The second -anode connection 
should be removed from the pic- 
ture tube and the set turned on. 
If there is any useful emission 
left in the tube, the lamp will 
glow. A switch in the grid lead 
permits the tube to be tested with 
the grid either floating or con- 
nected in the circuit. With the grid 
connected, manipulation of the 
set's brightness control should 
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Fig. 2. CRT emission indicator which 
utilizes a neon lamp shunted by a 1-meg 
resistor in the first -anode lead. 

vary the brightness of the lamp. 
At one extreme, the control should 
extinguish the lamp entirely, thus 
indicating beam cutoff. 

Variation of the contrast control 
will indicate the presence or ab- 
sence of picture information 
reaching the CRT. Flickering in 
the lamp indicates the signal is 
reaching the grid or cathode, de- 
pending on which is the driven 
element of the tube. This gadget 
is useful in those cases where the 
sound seems normal but the 
screen is dark. It is assumed, of 
course, that pin 10 is receiving 
first anode voltage and the heater 
is intact. 

Fig. 3. Tube -socket adapters make it 
possible to measure pin voltages from 
the tube side of the chassis. 

To test for first anode voltage, 
insert one leg of the neon test 
lamp in pin 10 of the CRT socket 
and touch the other to the chassis. 
The busy technician may find the 
neon test, lamp more convenient 
than his meter in checking for the 
presence of voltages throughout 
the receiver. It is only a rough 
test, to be sure; but there are 
many occasions when a rough in- 
dication is all that is necessary. 

Socket Adapters 
The set of tube -socket adapters 

in Fig. 3 will often enable the 
technician to avoid the embar- 
rassment of a wrong diagnosis. A 
typical example of this occurred 
recently with a late -model Zenith 
where snow was the problem. A 
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new 6BQ7 RF amplifier, right out 
of the carton, failed to cure the 
trouble. The technician, knowing 
that trouble which involves dis- 
mantling of the tuner can be ex- 
pensive, decided to check some 
voltages before breaking the news 
to the customer. To check voltages 
on a 6BQ7 requires, however, that 
the tube be in its socket since it 
is a dual -triode with direct cou- 
pling between sections. A 9 -pin 
adapter was inserted in the socket, 
and the tube was placed in the 
adapter.The technician found that 
the plate of the first triode section 

was not receiving DC voltage, pos- 
sibly indicating an open element 
in the new tube! When another 
tube was used, the trouble was 
licked. This case poses an inter- 
esting question. Would the cus- 
tomer have given the technician 
the job if it had involved carting 
to set to the shop? Possibly yes, 
but then again, possibly not. "A 
bird in the hand, etc., etc.!" 

Cheater With a Fuse 
Now we come to the fused 

cheater, which also has a tale at- 
tached. 
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Fig. 4. Cheater cord fitted with Elmenco 
plug and a pair of 5 -amp fuses. 

A call came in on a set which 
was blowing the house fuse. The 
owner had located the fuse box 
in the basement, replaced the fuse, 
and then witnessed the lights fail 
again in a few moments. He sum- 
moned an electrician, who quickly 
traced the short to the TV set. 

When the TV technician ar- 
rived and examined the clues, he 
suspected a DC short, since the 
lights had come on and had re- 
mained on briefly. He wasn't sure 
however. It might be an AC short 
in the transformer; in which case, 
if he tried the power, he would 
have to stumble around in the 
basement to replace the fuse. To 
avoid this, he used a fused cheater 
cord (Fig. 4) carried just for such 
cases. With this arrangement, he 
was able to watch for the cherry - 
red glow in the 5U4's commonly 
associated with a DC short and at 
the same time prevent the house 
fuse from blowing if it was an AC 
short. It paid off-the trouble 
proved to be a DC short in the 
primary of the audio output trans- 
former. 

Selling TV service today is a 
highly competitive business. TV 
has long since left the lap of lux- 
ury for the more mundane ranks 
of an everyday necessity. Homo 
Sapiens Americanus would sooner 
go without a meal than be de- 
prived of his "window on the 
world." But this does not mean he 
will not shop around when his set 
needs service. 

He is on a budget, like every- 
one else. His pay check is often 
spent in advance paying for things 
he thinks he needs. He will watch 
any cash outlay, such as TV re- 
pairs, like a hawk. This puts the 
TV technician in an unenviable 
position. He must see to it that his 
customers, pressed as they are 
with bills and not above seeking 
something for nothing, do not find 
it at his expense! 
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guns of a color 
time. User's net 

PRODUCT REPORT 

Cartridge -Needle Combination 

Astatic Corp., Con- 
neaut, Ohio, has an- 
nounced the "Sound- 
flo," a plug-in combina- 
tion ceramic cartridge 
and needle with fre- 
quency response from 
30-15,000 cps. The unit 
includes both 1- and 3 - 
mil synthetic sapphire 
tips, or an optional 1 - 

mil diamond tip. A complete kit, used to install the 
"Soundflo" in place of another cartridge, consists of 
a cartridge -needle assembly plus a holder that fits 
any standard manual or changer arm. Two basic 
versions are available-Model 81TB with 1 -volt out- 
put and compliance greater than 1, and Model 89TB 
with 1.3 -volt output and compliance greater than 2. 

Adapter for CRT Tester 

B & K Mfg. Co., 3731 
N. Southport Ave., Chi- 
cago, Ill., is offering a 
new Model C40 Adapter 
that equips B & K 
Cathode Rejuvenator. 
Testers (Models 400 
and 350) for checking 
110° and color picture 
tubes. Both types of new 
110° tube bases are in- 
cluded so that all test- 
ing and rejuvenating 
operations can be per- 
formed on these tubes. 
In addition, all three 

tube can be checked, one at a 
price of the accessory is $9.95. 

Multiple -Branded Picture Tubes 

To help simplify the service industry's picture 
tube stock requirements, Sylvania Electric Products, 
Inc., has introduced 26 new multiple -branded types, 
specifications of which are controlled so that these 
tubes will serve as exact replacements for a total of 
60 regular types. Examples of the multiple types 
are: 17ATP4A/17AVP4A, 17HP4/17RP4, 20CP4B/ 
20DP4B, 21ALP4A/21ALP4B, 21ATP4/21ATP4A, 
21XP4/21AYP4, and 24CP4A/24VP4A/24ADP4/ 
24TP4. 

1 

gtea' Pt0 
011 

Sho fordtome 
co Handle 

110 
Wal 
Ne Shalt 

Extra Qat1ñB 
)°HeWHead 

5 -PIECE 

ALL HOLLOW SHAFT 

Convenient! Compact! 

Here's a practical, quality built nut 
driver kit ... economically priced, 
too! 5 popular sizes ... 3/16 , 1/4"r 

516", 11/22", 3/e" ideal for every 
service need . . in one convenient 
plastic bag with button-down flap 
to keep drivers in place! Made to 
VACO professional quality stand- 
ards throughout backed by our 
famous unconditional guarantee. 

See Your Parts Distributor, Today! 

VACO PRODUCTS CO., 317 E. Ontario St., Chicago 11, III. 

In Canada: ATLAS RADIO CORP., Toronto 10, Ontario 

e TV KNOBS 
FROM 

TURNING 
TOGETHER 

* Simple Half Minute 
Installation 
Any set owner can 
do -it -himself without 
tools. 

* High Quality Pre- 
cision Bearings 

* Simple to Display 
* Easy to Sell 

Twenty-five million TV sets in America hove two 
knobs on one shaft Icon rk controls). The 

two knobs usually turn together - in fact it is 

often impossible to turn one knob without the 
other knob turning with it. Contro -Roller stops this! 

Catalog No. 888 DISPLAY CARD OF 24 PACKAGES 

Every Service Dealer should have o display card 
of 24 Contra -Roller sets on his counter! 

WRITE FOR COMPLETE CATALOG TODAYI 

WIRE & 

SUPPLY CO. 
2850 Irving Park Road Chicago 18, Illinois 
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"America's Most Complete Wire Line" 
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Tung -Sol Magic Mirror Aluminized Picture Tubes 
mirror twice the light to create a picture twice as 
bright. They bring out the best in every set. Install 
these superior tubes and see the difference . . 

the difference that pays off in smooth, callback - 
free service and satisfied customers. Tell your 
supplier you'd rather have Tung -Sol Tubes. 

411) TUNG-SOL 
Magic Mirror Aluminized 

PICTURE TUBES 
TUNG-SOL ELECTRIC INC., Newark 4, N. J. Sales Offices: Atlanta, 
Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, Tex.; Denver, Colo.; 
Detroit, Mich.; Irvington, N. J.; Melrose Park, Ill.; Newark, N. J.; 
Seattle, Wash. 

edges lie" long, and a 
insulation off various 
The tool is 8" long and 
covered handles. 

Marker and Sweep Generators 

A new crystal -cali- 
brated marker genera- 
tor, WR -99A, is being 
produced by RCA Com- 
ponents Division, Cam- 
den, N.J. This instru- 
ment covers a fre- 
quency range of 19 to 
260 me in eight bands, 
with crystal calibration 
points at 1 -mc intervals. Its slide -rule dial scale is linked to the band switch 

so that the portion of the dial corresponding to the band in use is automatically displayed. User price 
is $242.50. 

Also new from RCA is the WR -69A TV -FM Sweep Generator ($295), which includes two built-in variable bias supplies and a video sweep for align- ment of color TV sets. 

Hi-Fi Console Cabinets 

The "Viscount" con- 
sole cabinet manufac- 
tured by Electro -Voice, 
Inc., Buchanan, Mich., 
is designed to accom- 
modate a hi-fi ampli- 
fier, tuner, and record 
changer of the user's 
choice, and is styled to 
match the "Empire," 
"Centurion," and other 
E -V speaker enclos- 

ures. The lid can be lifted and the cabinet front 
tilted to give access to components. A differently 
styled "Sovereign" console is also offered as a com- 
panion to the E -V "Suzerain" enclosure. Both con- 
soles are available in mahogany, limed oak, and 
walnut finishes. 

Screw -Holding Screwdriver 

Walsco Electronics 
Mfg. Co., 100 W. Green 
St., Rockford, Ill., has 
introduced a new 
"Mini -hold" screw- 
driver (Catalog No. 

2568) which can grip a tiny #1 to #4 screw with a 
wedge action, thus providing greater convenience in 
working with miniature screws such as those found 
in phono cartridges. Over-all length of the tool is 
278"; dealer net price is $1.98. 

Multi -Purpose Tool 

The "Crimcut" com- 
bination tool designed 
by Vaco Products Co., 
317 E. Ontario St., Chi- 
cago, Ill., features jaws 
for crimping wire, five 
holes for shearing com- 
mon sizes of bolts and 
screws, wire -cutting 

row of six slots for stripping 
sizes of wire from #10 to #22. 
is chrome -plated with plastic - 
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Handy AC Plug 

The "Cheater Cube" 
developed by R -Colum- 
bia Products Co., Inc., 
Highwood, Ill., is a 
three-way AC outlet 
which plugs into the 

° ,a: ̀  1,11110. back cover of a TV set 
after the cover has 

been taken off, enabling the technician to utilize the 
receiver's line cord as a convenient source of AC 
power for soldering irons, lamps and other acces- 
sories during repair work in the home. The cube is 
available in two models, Type A to fit RCA -style 
interlocks and Type B to fit Zenith interlocks. 

Snap -Together Dual Controls 

P. R. Mallory & Co., 
Inc., Indianapolis, Ind., 
has introduced a new 
line of controls which 
can be custom-assem- 

- c' bled by the distributor 
into almost any desired 
dual -concentric combi- 

nation. Assembly takes under a minute, since it con- 
sists of only three operations as follows: A shaft 
(selected from a wide assortment of precut parts) 
is attached to each of two preassembled controls, and 
then these two subassemblies are fastened together 
with a built-in snap -action coupling. 

Replacement Capacitors 

Good -All Electric 
Mfg. Co., Ogallala, 
Nebr., is now supplying 
its Type 600-UE "My - 
lar" dielectric capaci- 
tors to the replacement 
market. These units, 
molded in epoxy resin, 
have previously been 
used by original equip- 

@ ''I ment manufacturers. 
Competitively priced, 
the line features long 
life and excellent resist - 

ance to humidity. 
Capacitors of 43 often -used values, mounted on 

cards wrapped in plastic film, are being featured on 
a display "tree" made from a cedar log. Each card 
includes either two, three, or four identical pieces. 

Air -Dielectric Bowtie 

Technical Appliance 
Corp. (TACO) , Sher- 
burne, N. Y., has an- 
nounced a new weath- 
er -resistant UHF bow - 
tie antenna for strong - 
signal areas, the Model 
3011 "Golden Grid." 
The dipole elements are 
supported on brackets 
designed so that the 
lead-in terminals are 

separated by an air gap instead of a solid dielectric. 
This arrangement helps prevent signal losses in wet 
weather and, incidentally, reduces vibration of the 
elements in strong winds. Stacking lines are avail- 
able for making two -bay installations. 

October, 1957 PF REPORTER 

IT 'S 

ùng Sol 

rung -Sol receiving tubes for TV, radio and Hi-Fi 
replacement are exactly the same as those sup- 
plied to leading independent set makers. This one 
quality-Blue Chip Quality-is your assurance of 
long, trouble -free service that keeps customers 
with you year after year. Tell your supplier you'd 
rather have Tung -Sol Tubes. 

í , 
zt-,f% -!t'ilr cl./ / 

TUNG-SOL® 
RECEIVING TUBES 

TUNG-SOL makes All -Glass Sealed Beam Lamps, Miniature Lamps 

Signal Flashers, Picture Tubes, Radio, TV and Special Purpose 

Electron Tubes and Semiconductor Products. 
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CATALOG and LITERATURE SERVICE INDEX TO ADVERTISERS 
October, 1957 

Advertisers 

Admiral Corp. - 
Special Products Div. 

Aerovox Corp. 
American Television & Radio Co. 

(ATR) 
Amphenol Electronics Corp. 
Anchor Products Co. 
Argos Products Co. 
Arrow Fastener Co. 
Astron Corp. 
B & K Mfg. Co. 
Bussmann Mfg. Co. 
CBS-Hytron 
Centralab, A Div. of 

Globe -Union, Inc. 62, 63 
Chicago Standard Transformer Co. . 43 
Circuit Mfg. Co. 76 
Clarostat Mfg. Co., Inc. 33 
Columbia Wire & Supply Co. 85 
Cornell-Dubilier Electric Corp. 72 
DuMont Labs., Inc., Allen B. 25 
duPont, de Nemours & Co., 

Inc., E. I. 12-13 
Dynamic Electronics, 

New York, Inc. 80 
EICO 44 
Electro -Voice, Inc. 53 
Electronic Publishing Co. 76 
Elgin Nat'l. Watch Co. 

(Electronics Div.) 28 
E -Z -Hook Test Products 81 
General Cement Mfg. Co. 38 
General Electric Co. 39 
Good -All Electric Mfg. Co. 11 
Gregg Electric Co., Inc. 84 
Hexacon Electric Co. 75 
Hickok Electrical Instrument Co. 41 
International Resistance Co. 

(IRC) 2nd cover 
Jackson Electrical Instrument Co. .. 65 
Jensen Industries, Inc. 78 
Jerrold Electronics Corp. 66, 67 
Kedman Co. 36 
Kingston Electronic Corp. 26 
Littelfuse, Inc. 4th cover 
Mallory & Co., Inc., P. R. 54, 55 
Merit Coil & Transformer Corp. .... 50 
Ohmite Mfg. Co. 52 
Perma-Power Co. 78 
Phaostron Instrument & 

Electronic Co. 71 
Planet Sales Corp. 82 
Pyramid Electric Co. 51 
Quam-Nichols Co. 58 
Radiart Corp.-Cornell- 

Dubilier Electric Corp. 1 
RCA Components Div. 27, 65 
RCA Electron Tube Div. .... 3rd cover 
Raytheon Mfg. Co. 6, 18-19 
Recoton Corp. 70 
Sams & Co., Inc., Howard W. 48, 59, 64 
Sangamo Electric Co. 45 
Seco Mfg. Co. 75 
Service Instruments Corp. 80 
Simpson Electric Co. 68 
Sonotone Corp. 69 
South River Metal Products Co 81 
Sprague Products Co. 2 
Sylvania Electric Products, Inc. ... 4-5 
Technical Appliance Corp. (TACO) . 29 
Teletest Instrument Corp. 79 
Tenna Mfg. Co. 32 
Tobe Deutschmann Corp. 57 
Triplett Electrical Instrument Co. 31 
Tung -Sol Electric, Inc. 86, 87 
Utah Radio Products Corp. 83 
Vaco Products Co. 85 
Walsco Electronics Mfg. Co. 61 
Ward Products Corp. 74 
Webster Electric Co. 77 
Westinghouse Electric Co. 47 
Winston Electronics, Inc. 49 
Xcelite, Inc. 70 

Page No. 

73 
8 

34 
46 
36 
79 
84 

7 
9 

35 
37 

1J. AMPHENOL 
New Dealer Catalog with part 
numbers and prices of antennas, 
twin lead, accessories, connectors, 
cables, sockets and plugs. See ad 
page 46. 

2J. ANCHOR 
Literature on connecting cables, 
replacement parts, service aids, 
(CRT ext. cables adapters, pilot 
light). See ad page 36 

3J. ARGOS 
New 6 -page catalog lists data on 
the new Super Tube Caddy (3,300 
cu. in.). See ad page 79. 

4J. B & K 
Bulletin 1050 tells how you can 
transmit video and audio to any 
TV set with new Model 1050 
Dyna-Scan. Bulletin 650 describes 
the new Model 650 Dyna-Quik 
portable dynamic mutual conduct- 
ance tube and transistor tester. 
Bulletin 400-C40 describes CRT 
Cathode Rejuvenator Tester. See 
ad page 9. 

5J. BELDEN 
New electronic wire and cable 
catalog. 

6J. BUSSMANN 
Television fuse chart Form TVC. 
Shows components protected and 
proper fuse for all TV and auto 
radio sets. See ad page 35. 

7J. CBS-HYTRON 
Catalog sheet describing "Engi- 
neer's Handbook and Technician's 
Handbook." See ad page 37. 

8J. CHICAGO STANDARD 
Stancor TV Transformer Replace- 
ment Guide and supplemental 
sheets. See ad page 43. 

9J. CLAROSTAT 
TV & radio line voltage regulators 
-Form No. 751772. See ad page 33. 

10J. CORNELL-DUBILIER 
Reference guide 200D -4E on elec- 
trolytic capacitors. See ad page 72. 

11J. DYNAMIC 
Booklet entitled "Accessories and 
Service Aids to Help Solve Most 
Hi-Fi and TV Problems." See ad 
page 80. 

12J. EICO 
12 -page catalog shows how to 
save 50% on electronic test in- 
struments and hi-fi equipment in 
both kit and factory -wired form. 
See ad page 44. 

13J. ELECTRO -VOICE 
Power Point Interchangeability 
Guide, a complete cross-reference 
of hundreds of phono -cartridges 
and their correct Power Point 
replacements. Also, "ABC's of 
Microphones," a primer on micro- 
phone application. See ad page 53. 

14J. E -Z -HOOK 
A convenient reference sheet 
titled "How to Build the Five 
Most Useful Scope Probes" gives 
the schematic, mechanical com- 
ponent layout, and a brief de- 
scription of five scope probes 
you'll find most useful in your 
servicing. See ad page 81. 

15J. HICKOK 
New 8 -page technical brochure 
describing functions of circuits 
used in latest methods of tube 
testing. See ad page 41. 

16J. IRC 
DLR-57 (form S035A) dealer re- 
placement parts catalog. See ad 
2nd cover. 

17J. JACKSON 
Condensed catalog sheet listing all 
products. See ad page 65. 

18J. JENSEN INDUSTRIES 
Jensen needle sales aids. See ad 
page 78. 

19J. JERROLD 
"Aids to Better Televiewing"-new 
jobber product line catalog. Gives 
complete details on equipment for 
improving TV reception in the 
home; TV distribution systems; 
accessories and test equipment. 
See ads pages .66, 67. 

20J. KEDMAN 
Catalog sheet describing 4 screw- 
driver displays and specifications 
of 14 kinds of screwdrivers in the 
company's line. See ad page 36 

21J. KINGSTON 
"Puts Money in the Pockets of TV 
Servicemen," a 4 -page, two-color 
brochure, gives details on the 
operation of the Kingston Absorp- 
tion Analyzer. See ad page 26. 

22J. LITTELFUSE 
Handy cross-reference card show- 
ing LC fuses and list prices. See 
ad 4th cover. 

23J. MERIT 
Merit exact replacement wall 
chart -No. 700. See ad page 50. 

24J. PERMA-POWER 
Illustrated brochure to be used as 
an envelope stuffier describes the 
new line of Picture Tube Restor- 
ers. Also, brochure describing 
color service aids, featuring the 
new Color Gun Killer and Color 
Kinescope Adapter. Technical cat- 
alog sheet describing the A-400 
Transistor Power Supply. See ad 
page 78. 

25J. QUAM-NICHOLS 
Catalog sheet (S757) on full line 
of all PA, intercom and outdoor 
speakers. See ad page 58. 

26J. RCA ELECTRON TUBE DIV. 
Folder describing new RCA color 

"Pict -O -Guide." See ad 3rd cover. 
27J. SECO 

Complete information on the fea- 
tures and operation of the new 
Seco Model 107 Tube Tester plus 
a folder on other instruments. See 
ad page 75 

28J. SENCORE 
Two-color line folder of all Sen - 
core products (Form #106). See ad 
page 80. 

29J. SOUTH RIVER 
New 1957 catalog on antenna 
mountings and accessories, mag- 
nesium extension and stepladders. 
See ad page 81. 

30J. TELETEST 
Literature on the new "Dyna- 
matic" Automatic Tube Tester - 
Model DM456. See ad page 79. 

31J. TACO 
Promotional Kit on the "Golden 
Topliners." See ad page 29. 

32J. TRIAD 
Triad Replacement Guide, TV -57. 

33J. TOBE DEUTSCHMANN 
New 26 -page catalog on Quality 
Service Capacitors. See ad page 57. 

34J. TRIPLETT 
New catalog No. 35-T on test 
equipment. See ad page 31. 

35J. V -M CORP. 
C -13 -FO line folder. 

36J. WARD 
Mailing folder "The Shape of 
Things to Come." See ad page 74. 

37J. WINSTON 
One -page flyer on full line of 
equipment. See ad page 49. 

38J. XCELITE 
New catalog of company's prod- 
ucts. See ad page 70. 
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ORDER YOUR SUBSCRIPTION TODAY TO 

THE INDUSTRY'S LEADING MAGAZINE- 
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Supplement to Sams August, 1951 Master Index 

This Supplement is your handy index to the new models 
covered by PHOTOFACT since August, 1957. For prior model 
coverage see the Sams Master Index dated August, 1957. 
To stay up-to-date, always use the latest issue of this supple- 
ment with the Sams Master Index -together, they are your 
complete index to PHOTOFACT coverage of over 28,000 
receiver models. 

IMPORTANT: DISCARD ALL PRIOR SUPPLEMENTS 

PHOTOFACT Coverage for 

OCTOBER, 1951 
(Set Numbers 369 through 375) 

Set Folder 
No. No. 

ADMIRAL 
Chassis 4P2 374-1 
Chassis 7L1 375-6 
Chassis 7M1 369-1 
Chassis EIBI (See Photofoot 

Servicer) 373 
Chassis 14YP3D, DK, DM 370-I 

Chassis 17AF1 367-13-S 
Chossis 17F1 367-13-5 
Chossis 2012, Z (See Photofact 

Servicer) 373 
Chassis 23B1AZ (See Photofact 

Servicer) 374 
Chassis 23EIAZ, 23E1Z (See Photo- 

foot Servicer) 375 
Chassis 23F1Z (See Photofact 

Servicer) 374 
C2516Z, C2517Z (Ch. 23E1AZ, Z) 

(See Photofact Servicer). .375 
CA2236A (Ch. 2012, Z) (See Photo- 

foot Servicer) 373 
CU2516Z, CU2517Z (Ch 23F1Z) 

(See Photofoot Servicer) 374 
F2817Z (Ch. 2381AZ) (See Photo. 

fact Servicer) 374 
FA2226 (Ch. 2012, Z) (See Photo. 

fact Servicer) 373 
H2516Z (Ch. 23EIAZ, Z) (Ses Pho- 

tofact Servicer) 375 
H2816Z (Ch. 23B1AZ) (See Photo - 

face Servicer) 374 
HU2516Z (Ch. 23F1Z) (See Photo- 

foot Servicer) 374 
118A11, 118Al2, T18A13 (Ch. 

17F1) 367-13-S 
170, 7171, N, 1172AL, 1173AL 

(Ch. 14YP3D) 370-1 
T1710 (Ch. 11YP3D) 370-I 

TA1811, TA1812, TA1813 (Ch. 
17AF1) 367-13-S 

TA2216A, TA2217A (Ch. 2012, Z) 
(See Photofact Serviced ..373 

4P21, 4P22, 4P24, 4P28 (Ch. 4P2) 
374-1 

7C64 (Ch. 8E1) (See Photofact 
Servicer) 373 

7112, 7114, 7L16, 7118 (Ch. 711) 
375-6 

7M12, 7M14, 7M16, 7M18 (Ch. 
7M1) 369-1 

AIRLINE 
GAA861A, GAA -862A, GAA -863A 

369-2 
GAA -864A 374-2 

GTM-4031A, GTM-4032A 
364-18-S 

GTM-4131A, GTM-4132A 
364-18-S 

ALLSTATE 
5028 (Ch. 528.50280, 1) 372-I 
5033 (Ch. 528.50330, 1) 372-1 
Ch. 528.50280, 528.50281 372-1 
Ch. 528.50330, 528.50331 372-1 
ANDREA 
CP-12W (Ch. PA, P12W) 369-3 
W69P 371-1 
Ch. PA 369-3 
Ch. P12W 369-3 
BRAUN 
MM3 375-7 
BUICK 
981813 369-4 
BU LOVA 
100, 110 371-2 
220 Series 372-2 
230 Series 372-2 
270 Series 369-5 
300 Series 369-6 
310, 320 Series 370-2 
CADILLAC 
7268005 370-3 
7268035 370-3 
COLUMBIA RECORDS 
512, 540 373-1 
CORONADO 

TV2-9422A, 1V2 -9423A, 
TV2-9424A, TV2-9425A 

342-16-S 
1V3 -9395A 373-2 
TV3.9401A 374-3 
TV3.9404A 361-4 
1V3-94088, 1V3-94098, TV3-94108, 

TV3-94118 361-4 

Set Folder 
No. No. 

CRAFTSMEN (Alas Sas Radio 
Craftsmen) 

CTA-5 349-7 

DUMONT 
RA -378, RA -379 
RA -392, RA -393, A 
RA394, RA -395 
RA -902 

3'.13-3 
373-4 
372-3 
375-8 

1210 375-8 
Balladeer 373-3 
Minstrel 373-3 

EMERSON 
845B (Ch. 1203218) 369-8 
85) B (Ch. 1203278) 372-4 
8528 (Ch. 1203348) 372-4 
8538 (Ch. 1203358) 372-4 
854A, B (Ch. 120321E) 369-8 
865E (Ch. 120243E) 
8678 (Ch. 1203498) 

1212 (Ch. 120351E) 
1213 (Ch. 120352G) 
1228 (Ch. 120351E) 
1229 (Ch. 120352G) 
1238 (Ch. 120351E) 
1239 (Ch. 120352G) 
1244 (Ch. 120351E) 
1245 (Ch. 120352G) 
1246 (Ch. 120351E) 
1247 (Ch. 120352G) 

1254 (Ch. 120341H) 
1255 (Ch. 120342R) 
1264 (Ch. 12034111) 
1265 (Ch. 120342R) 
1272 (Ch. 120351E) 
)273 (Ch. 120352G) 
1274 (Ch. 120351E) 
1275 (Ch. 120352G) 

20345, 20385 (Ch. 

370-- 4 

..365-16-S 

..365-16-S 

..365-16-5 

..365-16-S 

..365-16-S 

..365-16-S 

..365-16-S 

..365-16-5 

..365-16-5 

..365-16-5 

..365-16-S 

..365-16-S 
..365-16-S 
..365-16-S 
..365-16-S 
..365-16-5 
..365-16-S 

365-16-S 
120345E, V) 

363-21-5 
.20405, 2042S (Ch. 120346V) 

363-21-S 
.2056 (Ch. 120343E) 363-21-S 
.2057 (Ch. 120344G) 363-21-S 
.2058 (Ch. 120343E) 363-21-5 
2059 (Ch. 120344G) 363-21-5 

2060 (Ch. 120343E) 363-21-S 
2061 (Ch. 120344G) 363-21-5 
2062 (Ch. 120343E) 363-21-S 

Ch. 1202438 287-7 
Ch. 12032111 369-8 
Ch. 1203278 372-4 
Ch. 120334E 372-4 
Ch. 120335E 372-4 
Ch. 12034111 365-16-5 
Ch. 120342R 365-16-S 
Ch. 120343E 363-21-5 
Ch. 120344G 363-21-S 
Ch. 120345E, V 363-21-S 
Ch. 120346V 363-21-S 
Ch. 120349B 370-4 
Ch. 120351E 365-16-S 
Ch. 120352G 365-16-S 

FAIRCHILD 
255A 371-3 

FIRESTONE 
4-A-145, 4A-146 (Codes 389.5- 

3146, 389.5.3149, 389-6.3146A, 
389-6-3149A) 369-9 

4 -A -I50 (Code 364-6-445) 372-5 
4-A-163 (Code 297-6-623) 370-5 

513.0.211, 13-G-212 (Code 280.6- 
21158) 369-10 

13-G-213 (Code 280.6-21159) 
369-10 

13-G-214, 13-G215 (Code 280- 
6-21158) 369-10 

13-G-216, 13-G-217 (Code 280. 
6-21749) 169-10 

13-G-220, 13-G-221, 13-G-222, 
13-G-223 (Codes 334-6-A62/A, 
334.6-N62/A) 375-2 

13-G-225, 13-G-226 (Codes 334-6- 
A63/A, 334.6N63/A) 373-5 

GENERAL ELECTRIC 
C405, C406 373-6 
P710A, E, C, P711 A, E, C 375-9 

514P1209, 14P1210, 14P1211, 
14P1212 ("02" Lino) 

363-21-5 
17P1329, 17P1330, 17P)331 

("M3" Line) 359-18-5 
21C143 ("U" line) 344-7 
21C159 ("U" Line) 344-7 

21C1439 ("M3" Line) 359-18-5 
21C1449 ("M3" Line) 359-18-5 

Set Folder 
No. No. 

GENERAL ELECTRIC -Cant. 
21C1550, 21C1551 ("U2" Line) 

362-17-S 
217056, 217057 ("U" Line) 

344-7 
2171540, 2111541, 2171542 

("U2" lins) 362-17-S 
860, 861, 862 374-5 
935, 936 373-6 
940, 941, 942 372-6 
GRANCO 
780 350-5 
OROMMES 
121 375-10 

HALLICRAFTERS 
17757408, M, 17157608, B1X, M, 

177S7808, M (Ch. A2007, E2007) 
348-18-S 

Ch. A2007 348-18-S 
Ch. E2007 348-18-S 

HAMILTON ELECTRONICS 
W-7 375-11 

HOFFMAN 
8I007 (Ch. 315) 318-15-S 

B1081, U, 81091, U, BI111, U 

(Ch. 321, U) 372-7 
B1121, U (Ch. 322, U) 372-7 
81161, U (Ch. 323, U) 370-6 
83061, U (Ch. 321, U) 372-7 
83071, U (Ch. 322, U) 372-7 
83081 (Ch. 419) 321-15-S 
83101, U (Ch. 321, U) ..372-7 
83114, U (Ch. 322, U) ..372-7 

83151, U (Ch. 324, U)....373-8 
113191, U (Ch. 420, U) 352-17-S 
83201, U (Ch. 323, U) ..370-6 
83214, U (Ch. 324, U)....373-8 
BGI151, U (Ch. 323, U) ..370-6 
BT1144, U (Ch. 326, U) .371--4 
BW1144, U (Ch. 326, U) 371-4 
GTI144, U (Ch. 326, U) ..371-4 
K1081, U (Ch. 321, U) ..372-7 

K1151, U (Ch. 323, U) ..370-6 
M1007 (Ch. 315) -..318-15-S 

M1091, U, M1111, U (Ch 321, U) 
372-7 

M1121, U (Ch. 322, U) 372-7 
M1161, U (Ch. 323, U) 370-6 
M3061, U (Ch. 321, U) 372-7 
M3071, U (Ch. 322, U) 372-7 
M3081 (Ch. 419) ....321-15-S 
M3101, U (Ch. 321, U) 372-7 

M3114, U (Ch. 322, U) 372-7 
M3151, U (Ch. 324, U) 373-8 
M3181, U (Ch. 420, U) 352-17-S 
M3201 (Ch. 323, U) 
M3214, U (Ch. 324, U) 373-8 
MGI151, U (Ch. 323, U) 370-6 
1E91007 (Ch. 315) . .318 -1S -S 
P1171, U (Ch. 322, U) 

P1151, U (Ch. 323, U) 
P3071, U (Ch. 322, U) 
P3081 (Ch. 419) 
P3091, U (Ch. 322, U) 

P3I01, U (Ch. 321, U) 
P3114, U (Ch. 322, U) 
P3214, U (Ch. 324, U). 
P71144, U (Ch. 326, U) 

SG1144, U (Ch. 326, U) 
SP1161, U (Ch. 323, U) 
SP3061, U (Ch. 321, U) 
SP3151, U (Ch. 324, U) 

SP3I61, U (Ch. 324, U) 
SP3181, U (Ch. 420, U) 

SP3201, U (Ch. 323, U) 
W1007 (Ch. 315) . 

W1081, U (Ch. 321, U) 
W11I1, U (Ch. 321, U) 

W1121, U (Ch. 322, U) 
WI161, U (Ch. 323, U) 
W3061, U (Ch. 321, U) 

W3071, U (Ch. 322, U) 

..372-7 

. . 370-6 
372-7 

321-15-S 
..372-7 
..372-7 
..372-7 
..373-8 
..371-4 
..371-4 
. . 370-6 
..372-7 
.373-8 
373-8 

352-17-S 
370-6 

318-15-S 
..372-7 
..372-7 
..372-7 
..370-6 
-.372-7 

372-7 
W3081 (Ch. 419) . .321-15-S 

W3101, U (Ch. 321, U) ..372-7 
W3114, U (Ch. 322, U) ..372-7 

W3201, U (Ch. 323, U) ..370-6 
W3214, U (Ch. 324, U) .373-8 

1191, U (Ch. 329, U) 358-14-S 
1201, U (Ch. 329, U) 358-14-S 

1211, U (Ch. 329, U) 358-14-S 
2021 (Ch. 706) 350-18-5 
3234, U (Ch. 331, U) 359-18-S 
3241, U (Ch. 329, U) 358-14-S 
.3251, U (Ch. 330, U) 358-14-S 
3261, U (Ch. 331, U)) 359-18-5 
3271, U (Ch. 331, U) 359-18-5 

Set Polder 
No. No. 

HOFFMAN-Cont. 
3304, U (Ch. 331, U) 359-18-S 
4041, 4051, 4061 (Ch. 706) 

350-18-S 
Ch. 315 318-15-5 
Ch. 321, 322 372-7 
Ch. 323, U 370-6 
Ch. 324. U 373-8 
Ch. 326, U 371-4 
Ch. 329, U, 330, U ..358-14-S 
Ch. 331, U 359-18-5 
Ch. 419 321-15-S 
Ch. 420, U 352-17-S 
Ch. 706 350-18-S 

KNIGHT 
(Also see Recorder Listing) 
93SZ505 375-12 
9352737 375-12 

LINCOLN (Auto Radio) 
HHK-18805-A 370-7 
78BL (HHK-18805-A) 370-7 
MAGNAVOX 

23 Series 344-18-5 
573 Series 369-12 
574 Series 375-3 
117 Series 370-8 

Chassis AMP-161AA 373-9 
Chossis CMUA487DC, ED 370-8 

Chauis CMUA490DC, ED, 
CMUA491DC, ED 370-8 

Chassis CMUA499DC, ED, 
CMUA501DC, ED 370-8 

Chassis CMUD495DC, ED 370-8 
Chassis CMUE493DC, ED 370-8 

Chassis CR -738 374-7 
Chassis CR -740AÁ 375-13 
Chassis CR -741 370-9 
Chassis CR -743 369-11 
Chassis CTA487DC, ED 370-8 

Chossis CTA490DC, ED, 
CTA491DC, ED 370-8 

Chossis CTA499DC, ED, 
CTA501 DC, ED 370-8 

Chossis C7D495DC, ED 370-8 
Chassis CTE493DC, ED 370-8 

Chassis U23.01AA, U23-02AA, 
U23-03AA 344-18-S 

Chassis U73.01AA, U73-02AA 
369-12 

Chossis U74-01AA, U74-02AA 
375-3 

Chossis V23-01AA, V23-02AA, 
V23-03AA 344-18-S 

Chassis V73.OIAA, V73-02AA 
369-12 

Chassis V74-01AA, V74-02AA 
375-3 

MERCURY (Auto Radio) 
FEK-18805-C 372-9 
FEK-18805-D 370-7 
77BM (FEK-18805-C) 372-9 
78BM (FEK-18805-D) 370-7 
MONITORADIO (Radio 

Apparatus) 
MR -33 369-13 

MOTOROLA 
A21K67 Series (Ch. TS, TTS, VTS, 

WTS-5398) 357-5 
CTM7X 372-10 
0EA7X 373-10 
VWA7 374-8 
YP14P10-1, -2, Y14P11-1, -2, (Ch. 

75-425V) 369-14 
Y21C78G, MG (Ch. T5 -538V) 

(PC8 375.1) 343-8 
V21CT28, M (Ch. 15-905Y) 371-5 
Y21K59B, M, MCH (Ch. VIS -538V) 

(PCB 375-1) 343-8 
121K6713, M (Ch. TS -538Y) 

(PCB 375-1) 343-8 
Y21K70B, M (Ch. TS -542V) 

366-13-S 
Y21T338 (Ch. TS -538Y) 

(PCB 375-1) 343-8 
Y21737B, M (Ch. 15-5427) 

366-13-5 
14P10-1, -2, 14P11.1, -2, (Ch. 

TS -425) 369-14 
17P1 Series, 17P2 Saris. (Ch. 15- 

426) 373-17-S 
21 CK3 Series (Ch. TS -905) 

346-22-S 
21C7BG, MG (Ch. TS -538) 

(PCB 375-1) 343-8 
21C12B, M (Ch. TS -905) ..371-5 

Set Polder 
No. No. 

MOTOROLA -Coni. 
21K5911, M, MCM (Ch. VIS -538) 

(PCB 375-1) 343-8 
21K678, M (Ch. TS -538) 

(PCB 375-1) 343-8 
21K708, M (Ch. TS -542) 366-13-S 
211338 (Ch. TS -538) 

(PCB 375-1) 343-8 
21T378, M (Ch. TS -542) 366-13-S 
397 371-6 
397% 369-15 
Ch. 15-425, Y 369-14 
Ch. TS -426 373-17-S 
Ch. TS -538, Y (PCB 375-1) 343-8 
Ch. 15-542, Y 366-13-S 
Ch. 15.905, Y 371-5 
Ch. VIS -538, Y 

(PCB 375-1) 343-8 

OLDSMOBILE 
989001 369-16 

PACKARD 
484652 336-13 

PACKARD-BELL 
4RB1 369-17 
5RC1, 5RC3, 5RC4 372-11 

17V74 (Ch. V8-2) 375-18-S 
21DC5, 21DC6, 21DC7 (Ch. 98D3) 

374-17-S 
24DC4 (Ch. 98D3) 374-17-S 
Ch. V8-2 375-18-5 
Ch. 98D3 374-17-S 

PHILCO 
E3034B, SA, SS (Ch. 7H20) 

366-13-5 
E4208S (Ch. 7170) 374-9 
E4605, C, T, E4607, 1, T (Ch. 7170, 

7171) 374-9 
E6606, E6608TN, E6610L, M (Ch. 

7L70, 7171) 374-9 
UE30348, SA, SS (Ch. 71120, U) 

366-13-S 
UE4208S (Ch. 7L70U) 374-9 

UE4605, C, 1, UE4607, L, T (Ch. 
7L70U, 7171U) 374-9 

UE6606, UE6608TN, UE6610L, M 
(Ch. 7L70U, 7171U) .. .374-9 

Ch. 7H2O, U 366-13-S 
Ch. 7170, U, 7171, U 374-9 
Ch. 8E11, U, 8E13 ..370-16-5 
Ch. 8H20, U, 81122 ...370-16-5 

PONTIAC 
988671 372-12 
988672 373-11 

RCA VICTOR 
SHFB, SHF9 (Ch. RS -158D, F) 

346-10 
8C5D, E, F, L (Ch. RC -1179) 

369-18 
8C6E, /, L, M (Ch. RC -1179A) 

369-18 
8C51 (Ch. RC -1179) 369-18 
98T9E, H, 1 (Ch. RC -1164A( 

371-7 
1757090, U, 1757092, U, 

1757093, U, 1757099, U (Ch. 
5377, 5378) 375-4 

21R78202 (Ch. KCS 113H) 375-18-S 
21R18425 (Ch. KCSI13K) 375-18-S 
2178202, U, 2118205, U, 2178207, 

U (Ch. KCS113A, B(..375 -18-S 
2118265, U, 2118267, U (Ch. 

KCS113A, B) 375-18-S 
52118375, U, 2178376, U, 2178377, 

U (Ch. KCS113P, R) 375 -18-S 
2118395, U, 2118397, U (Ch. 

KCS113P, R) 375-18-S 
21T8405, U, 2178407, U (Ch. 

KCS113P, E) 375-18-S 
2118425, U, 2178426, U, 2118427, 

U, 2178428, U (Ch. KCS113E, F) 

375-18-5 
2178445, U, 2178447, U ,2118448, 

U (Ch. KCS113E, F) 375 -18-S 
2178465, U, 2118466, U, 2118467, 

U, 2118468, U (Ch. KCS113E, F) 
37S -18-S 

21T8485, U, 2178486, U, 2118487, 
U (Ch. KCS113E, F) 375 -18-S 

Ch. KCS113A, E, E, F, H, K, P, R 

375-18-S 
Ch. RC -1164A 371-7 
Ch. RC -1179, A 369-18 
Ch. RS -158D, F 346-10 
Ch. 5377, 5378 375-4 

NOTE: PCB Denotes Production Change Bulletin. Denotes Television Receiver. S Denotes Schematic Coverage Onlr. 
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Set Folder 
No. No. Set Folder 

No. No. 
SCOTT (N. H.) 
99-C 
280 
310B 

SENTINEL 
19 Sortes 371-8 
Chassis U19-01AA, U19 -02AÁ 

371-8 
Chassis V19-01AA, VI9.02AA 

371-8 

370-11 
373-7 
374-6 

SILI/ERTONE 
PC -7114, PC -7115, PC -7116, PC - 

7117 (Ch. 456.51000, 10, 20) 
368-14 

PC -7120, PC -7121, PC -7122, PC - 
7123, PC -7124 (Ch. 456.51000 
10, 20) 368-1 

PC -7128, PC -7129, PC -7130, PC 
7131 (Ch. 456.51000, 10, 20 

368-1 
PC -7132, PC -7133, PC -7134, PC 

7135 (Ch. 456.52000, 1, 10, 11 

370-1 
PC7136 (Ch. 456.51000, 20) 

368-1 
PC -7172, PC -7173 (Ch. 456.5100 

10, 20) 368-1 
PC -7174, PC -7175, PC -7176, PC 

7177, PC -7178, PC -7179 (Ch 
456.52000, 1, 10, 11) 370-1 

PC -7190, PC -7191, PC -7192 (Ch 
456.51000, 10, 20) 368-1 

4244 (Ch. 137.916, -A) 371-9 
6102, 6103 (Ch. 549.20040, 50) 

351-22-S 
6244, 6245, 6246, 6247 (Ch 

567.33006) 357- 
62539(Ch.567.33006) 357 
7038, 7040 (Ch. 528.47500, 

528.48500) 37S-1 
7053, B, 7054, B (Ch. 528.47300 

374-1 
17132, 7133, 7134, 7135 (Ch. 

528.52000, 1, 2, 10, 11, 12, 20 
21, 22, 23, 24, 25, 26, 30, 31 
32, 33, 34, 36) 370-1 

7174, 7175, 7176, 7177, 7178 
7179 (Ch. 528.52000, 1, 2, 10 
11, 12, 20, 21, 22, 23, 24, 25 
26, 30, 31, 32, 33, 34, 361 

370-12 
8222 (Ch. 528.53160) 350-14 
8250, 8251 (Ch. 528.59070) 

355-11 
42441 (Ch. 137.916, -A) 371-9 
Ch. 137.916, -A 371-9 
Ch. 456.51000 368-14 
Ch. 456.51010 368-14 
Ch. 456.51020 368-14 
Ch. 456.52000, 1 370-12 
Ch. 456.52010, 11 370-12 
Ch. 528.47300 374-10 
Ch. 528.47500 375-14 
Ch. 528.48500 375-14 
Ch. 528.52000, 528.52001, 

528.52002 370-12 
Ch. 528.52010, 528.52011, 

528.52012 370-12 
Ch. 528.52020, 528.52021, 

528.52022, 528.52023, 
528.52024, 528.52025, 
528.52026 370-12 

Ch. 528.52030, 528.52031, 
528.52032, 528.52033, 
528.52034, 528.52036 .370-12 

Ch. 528.53160 350-14 
Ch. 528.59070 355-11 
Ch. 549.20040, 549.20050 

351-22-S 
Ch. 567.33006 357-7 
Ch. 567.35024 362-9 
SONORA 
537, 538 372-13 
610 375-15 
617 374-11 
625, 626, 627 373-12 

1664, 665, 666, 667 374-12 
SPARTAN 
Chassis CR -734 370-13 
ChassIs CR-741AA 374-13 
SYLVANIA 

17P101, 17P102, 17P201 (Ch. 
1-537, -1, -3, -4) ....360-16-S 

21C407 Sertes (Ch. 1-540-1, -2) 
374-17-S 

21C408 Series (Ch. 1-540-3, -4) 
374-17-S 

21C409 Series (Ch. 1-539-1, -2) 
374-17-S 

210512, 210513 Sertes (Ch. 1.540- 
1, 2) 374-17-S 

21P101 Series (Ch. 1-539-1, 2) 
374-17-S 

211113 Series (Ch. 1 539.1, -2) 
374-17-S 

211114, 211115 Series (Ch. 1-540- 
1, 2, -3, -4) 374-17-S 

211213 Series (Ch. 1-540.1, 2) 
374-17-S 

1202 (Ch. 1-615-1, -2) ..371-10 
2301 (Ch. 1-615-1, -2) ..371-10 
3202GR, LO, Pl (Ch. 1-612.2) 

371-11 
3303TA, 3304E, RE, TA (Ch. 

1-612-2) 371-11 
4301, 4303, 4305 (Ch. 1-609.3, -4) 

374-14 
4403 (Ch. 1.619.1) 375-16 
Ch. 1.537-1, -3, -4 .. 360-16-S 
Ch. 1.539.1,-2 374-17-5 
Ch. 1-540-1, 2, -3, -4 374-17-S 
Ch. 1.609-3, -4 374-14 
Ch. 1-612-2 371-11 
Ch. 1-614.1 375-16 
Ch. 1.615-1, -2 371-10 

4 

4 

0, 

2 

4 

2 

4 

7 -7 
4 

0 

TRAY-LER 
621.300, U, 621-302, U (Ch. 

631-36, -56, 632.36, -56) 
372-14 

621-740, U, -750, U (Ch. 631-26, 
632-26) 347-18-S 

721-8400, U (Ch. 631.26, 
632-26) 347-18-S 

1700, 1710 (Ch. 72916) ..37I-13 
1710U (Ch. 73016) 371-13 

Ch. 631.26 347-18-S 
Ch. 631.36, 631-56 372-14 
Ch. 632-26 347-18-S 
Ch. 632-36, 632-56 372-14 
Ch. 72916 371-13 
Ch. 73016 371-13 
TRUETONE 
D2850A, 02852A, D2853A, 

D2854A, D2855A 370-14 
D3784A, D3785A 371-14 
D5570A, D5571A, D5572A, 

D5573A, D5575A 373-14 
D5770A, D5771A, D5772A 373-14 
DC2850A, DC2852A, DC2853A, 
DC2854A, DC2855A. 370-14 

2DI720A,B,2D1721A, Et, 2D1724A, 
B 375-5 

2D1737A, 201738A 372-15 
2D2726A, B, 2D2727A, B 375-5 
V -M 
560A-1, -2, -3, -4 372-16 
565A-1, -2, -3, -4 373-15 
1250 374-15 
WELLS-GARDNER 

321N62/U-A-612, 321N62/U-A- 
672 369-19 

2321N/U-A-614, 2321N62/U-A- 
674 369-19 

WESTINGHOUSE 
H-57014, H-57114, H-57214 (Ch. 

V-2239-4) 301-14 
Ch. V-2239.4 301-14 

ZENITH 
A400G, W, Y, A404L (Ch. 4A40, 

4A421 373-16 
A5109, W, Y (Ch. SA10). 359-17 
A515F, L, V, W, Y (Ch. 5A06) 

362-16 
A835E, R (Ch. 8A02) 325-17 

A1510L, A1511G, A15121, A1515W 
(Ch. 15A25) 373-17-S 

A1817G, L, A18191, A1820W (Ch. 
15231) 355-18-S 

A2241E, M, R, (Ch. 17232) 
355-18-S 

HF17E, H, R (Ch. 5Z21)...346-21 
HF20R, HF21E (Ch. 5Z21)..346-21 
HF774E, H, R (Ch. 7Z20)..360-14 
HF1180R, HF1182R (Ch. 11Z20) 

370-15 
HF1183E, HF1185M, R (Ch 11 2202) 

370-15 
HF1284, E, G, L, Y, HF1286R (Ch. 

12Z20) 370-15 
Z1817GZ, LZ, 21819.12 (Ch 15131) 

355-18-S 
Z2221RZ, YZ, U (Ch. 17Z30, U) 

372-17 
Z2223CZ, CZU, EZ, EZU, RZ, RZU, 

YZ, YZU (Ch. 17231, U1.374-16 
Z2229RZ, Z2230EZ, RZ (Ch. 19132) 

357-14-S 
Z2243EZ, EZU, RZ, RZU, Z2244EZ, 

EZU, RZ, RZU (Ch. 17Z32, U) 
374-16 

Z2249EZ, EZU, RZ, RZU, 22251EZ, 
EZU, RZ, RZU (Ch. 17232, U) 

374-16 
Z2257EZ, MZ, RZ (Ch. 19Z32) 

357-14-S 
Z2282EZ, EZU, RZ, RZU (Ch. 

17232, U) 374-16 
Z2359EZ, RZ, Z, 2236011Z (Ch. 

22230) 358-14-S 
Z2675E1, RZ (Ch. 17233) 

357-14-S 
Z3000EZ, EZU, RZ, RZU (Ch. 

17Z32Q, QU) 374-16 
Z3001EZ, EZU, RZ, RZU (Ch. 

172340, QU) 374-16 
03004E2, EZU, RZ, RZU (Ch. 

172320, OU) 374-16 
Z3008EZ, EZU, RZ, RZU (Ch. 

17134Q, OU) 374-16 
Z3010EZ, HZ, RZ, YZ (Ch. 19Z320) 

357-14-S 
Z3012HZ, RZ, 23014HZ, RZ (Ch. 

222300) 358-14-S 
Z4000EZ, RZ (Ch. 172330) 

357-14-S 
Z4006EZ, RZ (Ch. 172330) 

357-14-S 
Ch. 4A40, 4A42 373-16 
Ch. 5A06 362-16 
Ch. 5A10 359-17 
Ch. 8A02 325-17 
Ch. 11220, Z 370-15 
Ch. 12Z20 370-15 
Ch. 15A25 373-17-S 
Ch. 15Z31 355-18-S 
Ch. 17230, U 372-17 
Ch. 17231, U, 17232, 0, QU, U 

374-16 
Ch. I7Z33, O 357-14-S 
Ch. 172340, QU 374-16 
Ch. 19Z32, O 337-14-S 
Ch. 22230, O 358-14-S 

RECORD CHANGERS 

CRESCENT 
C606, C607 374-4 
C708, C709 374-4 

1958 
TEST EQUIPMENT 
ANNUAL 

rest Fv eeinent 

O Annliai 

THE MOST COMPLETE 
AND AUTHORITATIVE 
VOLUME EVER 
PUBLISHED ABOUT 
TEST EQUIPMENT 

NOTHING ELSE LIKE IT! ! 

A completely NEW and DIFFERENT volume containing the most 
needed, the most requested information about all types of Test 
Equipment and Accessories. 100% practical for anyone who uses 
test equipment, it covers the complete range of test equipment in 
down-to-earth language and sparkling illustrations. 

8 FACT -FILLED 

Use and Selection of 
Test Equipment for Color 
Test Equipment for Spe- 
cial Applications 
Test Equipment Mainte- 
nance 
Questions and Answers 
About Test Equipment 

EDITORIAL SECTIONS 

Test Equipment Meth- 
ods, Measurement Anal- 
ysis, and General Infor- 
mation 
Using Test Equipment 
for Alignment 
Using Test Equipment 
for Troubleshooting 

All the down-to-earth information you need on operation, theory, 
and maintenance of Test Equipment. Each section filled with 
articles designed to save you time and money -techniques that 
make your present equipment more versatile and valuable to 
you -information about new equipment designed for service of 
new components and chassis. 

An editorial Product Listing Section which 
features over 400 units of test equipment and 
accessories. Pertinent specifications are given on 
all equipment, and most models are illustrated. 

For the first time anywhere the product listing section will group 
test equipment by the following logical product classifications: 

Oscilloscopes 
VOM's 
VTVM's 
Generators 

Meters 
Decade Boxes 
Bench Eqpt. 
Tube Testers 

Transistor Testers 
Component Testers 
Probes 
And Many Others 

LIMITED EDITION - RESERVE YOUR COPY TODAY! 

AVAILABLE AT 
YOUR ELECTRONIC PARTS 
DISTRIBUTORS IN NOVEMBER 

HOWARD W. SAMS & CO., INC 
2201 EAST 46TH STREET INDIANAPOLIS 5, IND. 

Set Folder 
No. No. 

RECORDERS 

KNIGHT 
99RZ177 372-8 
99RZ936 372-8 
RCA VICTOR 
8-STP-1, 8-STP2 370-10 
Ch. RS -162 370-10 

Set Folder 
No. No. 

SYMPHONIC 
BR -1200, R-1200 373-13 
SILVERTONE 
567.40010 365-13 
567.40110 365-13 
567.41020 365-13 
567.41108 365-13 
567.41120 365-13 

Set Folder 
No. No. 

TELEFUNKEN 
TW560 371-12 

W EBCOR 
151, 152 375-17 

NOTE: PCB Denotes Production Change Bulletin. Denotes Television Receiver. S. Denotes Schematic Coverage Only 
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Have YOU Given Your Service Business 
Its COLOR Transfusion? 

This TV service -dealer is "hep". He's getting ready now for healthy, wealthy 

business. "Doctor", of course, is his RCA Tube Distributor. And he'll give you 

your "booster shot", the new RCA PICT -O -GUIDE for COLOR 

TV, with your order for RCA TUBES-free of extra charge! 

Written by RCA's well-known TV -service authority John R. 

Meagher (who also wrote the famous RCA Pict -O -Guide series 

fo~ black -and -white TV), this volume is profusely illustrated 
with full -color photos, packed with step-by-step alignment 
and trouble -shooting instructions, and loaded with labor - 

and time -saving short cuts for profitable color -TV servicing. 

See for yourself what other service technicians have learned 
-color -TV servicing has been simplified! See your RCA 

TUBE DISTRIBUTOR with your order today! 

RECEIVING TUBES 
RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 

RCA COLOR -TV 
PICT -O -GUIDE CONTAINS 
SECTIONS ON: 

Color Mixing RCA Compatible 
Color TV System Purity Con- 

vergence Gray -Scale Tracking 
Color Operating Controls An- 

tenna Considerations RF -IF 

Bandpass Alignment Color Test 

Equipment Color -Bar Patterns 
Troubleshooting Signal 

Tracing Interference 
"Green Stripe" Test Signals 
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