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setting new selling records everywhere 

A R-1 
The completely AUTO- 
MATIC rotor, powerful 
and dependable, with 
a modern design cab- 
inet. Uses 4 wire cable. 

AR -2 
Completely AUTOMATIC 
rotor with thrust bear. 
ing. Handsome cabinet, 
uses 4 wire cable. 

TR -4 
The heavy.duty rotor 
complete with modern 
cabinet with METER 
control dial. Uses 4 

wire cable. 

AR -22 1 , -° . TR -11 
Here is the completely 
AUTOMATIC version of 
the famous TR -2 with oll 
the powerful features 
that made it so famous. 

TR -2 
The heavy-duty rotor 
with plastic cabinet fea- 
turing "compass control" 
illuminated perfect pat- 
tern dial. Uses 8 wire 
cable. 

CORNELL- DUBILIER 
SOUTH PLAINFIELD, N. J. 

The ideal budget oll - 

purpose rotor with new, 
modern cabinet featur 
ing meter control dial. 
Uses 4 wire cable. 

TR -12 
A special combination 
value consisting of com- 

plete rotor with thrust 
bearing. Handsome 
modern cabinet with 
meter control dial, uses 

4 wire cable. 
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HIGH EFFICIENCY 
at Lower Cost 

arkes 
arzian 

HIGH DENSITY 
RECTIFIERS 

NEW Sarkes Tarzian High 
safe field replacements at lower cost. 

for your customers. Get the new High 
distributors. The same high performance 
as all Sarkes Tarzian Selenium Rectifiers. 

Density Rectifiers 

Model 
No. 

Max. A.C. 
Input 
Volts 

SPECIFICATIONS 
Max. D.C. 

Load 
Current 

provide 
Better for you and better 
Density Rectifiers at your 

and long warranty 

Plate Overall Replaces 
Size Length Model 

250A 130 250 1.25" sq. 1 7/8" 200-250 
300A 130 300 1.4" sq. 1 7/8" 300 
350A 130 350 1.6" sq. 2 5/32" 350 
400A 130 400 1.8" sq. 1 5/8" 400 
500A 130 500 1.8" sq. 1 15/16" 500 

Write for your copy of the latest Replacement Guide. Address Dept. B-1. 

Sarkes Tarzian, Inc., Rectifier Division 
415 N. COLLEGE AVENUE, BLOOMINGTON, INDIANA 

In Canada: 700 Weston Rd., Toronto 9, Tel. Murray 7535 Export: Ad Auriema, Inc., New York City 
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Be sure of dependable 
electrical protection - 

Standardize on BUSS Fuses 

Here's why - 
To assure you of safe and trouble - 

free electrical protection - BUSS 
fuses are tested in a sensitive elec- 
tronic device. Any fuse not correctly 
calibrated, properly constructed and 
right in all physical dimensions is 
automatically rejected. 

That's why you can rely on BUSS 
fuses to operate properly and protect 
completely. This unfailing depend- 
ability under all service conditions 
helps safeguard the good name of your 
service against loss of customer 
goodwill. 

One source for all types and 
sizes of fuses - 

It's easy for you to select the fuse 
to meet your requirements. The corn - 

Makers of a complete line of 
fuses for home, farm, commercial, 
electronic, automotive and indus- 
trial use. 

FUSETRO 
..y.,.,.. ..... ,. 

esrrew 

plete BUSS fuse line includes: stand- 
ard types, dual -element (slow blow- 
ing), renewable and one-time types - 
in sizes from 1/500 amp. up ... plus 
a companion line of fuse clips, blocks 
and holders. 

BUSS fuses have ready 
customer acceptance - 

BUSS is the Known brand of 
fuses. This reputation is built on the 
millions upon millions of BUSS 
fuses used over the past 41 years in 
homes, farms and industry, as well 
as in electronic equipment. Handling 
quality products, as BUSS fuses, 
can help you maintain your reputa- 
tion for quality and service. 

For more information on BUSS and 
Fusetron small dimension fuses and 
fuseholders...Write for bulletin SFB. 

6% 

BUSSMANN MFG. CO. 
(Div. of McGraw Electric Co.) 

UNIVERSITY AT JEFFERSON, ST. LOUIS 7, MO. 

S. R. COWAN 

The Customers Write 

On April 10th all the men and Ser- 

vice Firms whose names are on our 

mailing list (subscribers and ex -sub- 

scribers) were notified by mail that our 

subscription rates would be upped to 

$3.00 per year effective May 1st. An 

anouncement to that effect was also 

published in our April issue and this 
reached our readers between the 15th 

and 20th of April. To say that the re- 

sponse was "tremendous" would be a 

gross understatemen:. Upwards of 

20,000 subscription orders and exten- 
sions came in within a week. Thou- 
sands were from firms that were for- 

merly on our free -controlled list and 
thousands from former subscribers who 
had allowed their old subscriptions to 

lapse. Now, as we dictate this on May 
4th, the talley has passed the 30,000 

mark-and if that doesn't break all 

former circulation records by a service- 

man's trade paper I don't know what- 
ever will. 

Unfortunately we had to reject thou- 
sands of orders that came in post- 

marked later than May 1st which was 

the stated deadline before the rate in- 

crease went into effect. In addition we 
had to decline thousands of renewals 
from subscribers whose present sub- 
scriptions are still in effect and which 
must be served for 2 or more years to 
come. But in the aggregate we are 
comforted to know that our readers 
like SERVICE DEALER and ELEC- 
TRONIC SERVICING so much. 
Many wanted to pay in advance for 
4, 5 and even 10 year subscriptions. We 
were astonished at the number of $5.00 

and $10.00 checks that we received, and 
which we declined, from subscirbers 
who said "keep it coming!" 

We got a chuckle from the many 
subscribers who remarked that we 
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¿d [ibs 
shouldn't have asked only $1.00 for a 

one year subscription because "the fine 
material you publish in SERVICE 
DEALER is worth 3 or 4 times that 
much." 

We received a few gripes too. One 
fellow wrote, "I subscribed to your 
magazine two weeks ago and still 

haven't received my first issue." For 
that fellow's information let it be noted 
that it takes five weeks to process a 

subscription order and sometimes these 
orders are received just about closing 
time so that an extra three week's 
period must pass before the first issue 
is served. Another fellow wrote, "I 
subscribe to nine magazines now-how 
can a serviceman read so many and 
still have time to do his work?" The 
answer to that is obvious-stop work- 
ing; just read magazines. Still, another 
subscriber said, "now that you've raised 
your advertising rates (which is some- 
thing that we did not do) I see that 
you are raising your subscription rates 
so you can get rich fast at the expense 
of us poor servicemen." That guy 
"burned me up" so I wrote to him to 
tell him bluntly that it costs us ap- 
proximately 23¢ each month to put a 

copy of our magazine into a subscriber's 
hands-and as we have been charg- 
ing servicemen only 8¢ per copy we 
have been taking quite a beating on 
the deal, with advertisers helping to 
pay a part of the difference. 

Even now with our subscription rate 
of $3.00 per annum we will take a small 
loss on every copy mailed, and our 
costs are still rising. I thought you'd 
like to know how matters stand. And 
also keep this in mind, any time a sub- 
scriber wants to cancel the balance of 
his subscription we'll gladly refund in 
full, on a pro rata basis, whatever sum 
is due the subscriber on the unused 
portion. [Continued on page 8] 

ANOTHER FIRST FOR aaYTHEóN 

BONDED ELECTRONIC TECHNICIANS 

CUSTOMER 

WESTE 
"Operator 25" 
will recommend them to 

Something new - and very important - has 
been added to the sales force of Raytheon Bonded 
Electronic Technicians. It's " Operator 25". Cus- 
tomers seeking Radio-TV Service simply call 
Western Union by number and ask for "Operator 
25". In answer to their request for a reliable source 
of bonded service, " Operator 25" gives them the 
name and phone number of the nearest Raytheon 
Bonded Dealer. That means more business - ex- 
clusive business - for Raytheon Bonded Elec- 
tronic Technicians. 

This customer producing new sales advantage, 
plus the cash -protection of the Raytheon Bond, 

Rc 
Hj 

9 

so 

AND 

RAYTHEON BONDED 
SERVICE DEALER 

e customers 
the Raytheon Bonded Certificate, ID Cards, De- 
cals, Raytheon Creed Displays, the Raytheon 
Code of Ethics, Classified Telephone Directory 
listings, all backed by sound, hard-hitting national 
advertising in LIFE, TIME, NEWSWEEK and 
TV GUIDE - make the Raytheon Bonded Elec- 
tronic Technician Program the most powerful sales 
force a service dealer can have. 

Call your sponsoring Raytheon Tube Distribu- 
tor and ask him if you can qualify as a Raytheon 
Bonded Dealer. 

If you can, you're well on your way to more 
volume and profit. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago, Ill. Atlanta, Ga. Los Angeles, Calif. 

Raytheon makeiL Receiving and Picture Tubes. Reliable Subminiature and Miniature Tubes, . 

all these Semiconductor Diodes and Transistors. Nucleonic Tubes. Microwave Tubes ex-op/fence i elenlaos,iob 
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INCREASE 

SALEÇ! 

WITH 

TWIN LEAD HANKS! 

EASY TO USE... 
Pre -assembled with terminal lugs on one end 

EASY TO HANDLE... 
Pre-cut to desired 50, 75 and 100 foot lengths 

EASY TO BUY... 
With added eye appeal for quick and easy selling 

AMPHENOL ELECTRONICS CORPCPATION 
chicago 50, ill£ois 

forme1,y AMERICAN RHENOLIC CORPORATION 

AMPHENOL 

1 

txftde 
RETMA reports a steady increase in 

the sale of entertainment and non - 
entertainment type transistors. Transist- 
or sales have increased each month 
since November 1955. Manufacturers 
sold over 700,000 transistors in March 
1956 and nearly two million units dur- 
ing the first quarter of this year. Total 
transistor sales in March were reported 
to be 707,817 units with a dollar value 
of $2,056,135. Sales of transistors during 
the first quarter of 1956 totaled 1,897,309 
units with a dollar value of $5,688,033. 
February sales had totaled 616,818 
transistors with a dollar value of 
$1,184,046, compared with 572,674 units 
sold in January with a dollar value of 
$1,374.656. 

Picture tube sales in March totaled 
848,055 units valued at $15,714,365 
compared with 898,063 tubes worth 
$17,136,695 sold in February. Sales in 
March 1955 had totaled 912,953 picture 
tubes worth $17,674,745. 

Receiving tube sales report showed 
42,525,000 tubes with a value of 
$34,849,000 sold in March compared with 
37,254,000 tubes worth $30,756,000 sold 
in February. Manufacturers' sales of 
receiving tubes had totaled 40,859,000 
units with a value of $29,743,000 in 
March 1955. 

Factory production of both radio 
and television receivers during March 
increased over the February level but 
showed a slight decline in the first 
quarter compared with the corres- 
ponding period a year earlier, the 
Radio -Electronics -Television M a n u - 
facturers Association reported today. 

In March, 680,003 television receiv- 
ers and 1,360,113 radios were manu- 
factured compared with 576,282 TV 
sets and 1,093,506 radios produced in 
February. March 1955 production of 
television receivers had totaled 
831,156 and radio output had been 
1,482,274 units. 

Easy checks on inventories and 
movements of all type tubes are now 

possible with the Westinghouse Tube 
Inventory Guide. Available to all deal- 
ers, the tube guide is designed to aid 
in keeping track of tube stocks and 
movements. All types of radio and TV 
tubes as well as picture tubes are listed 
in the guide, which can be obtained 
from tube distributors. 

David J. Munroe has been named 
president of the Webster Electric Co. 
it was announced following the annual 
meeting of the stockholders here. He 
succeeds Preston G. Crewe who was 
elevated to the newly -created post as 
vice-chairman of the board of directors. 
Arthur C. Kleckner was re-elected 
chairman of the board. Munroe, Kleck- 
ner and Crewe all are from Racine. 

Kenneth Price has joined the 
Chicago Office of the Sprague Prod- 
ucts Company to serve as field engi- 
neer for the Middle Western territory. 
Mr. Price's appointment is part of the 
expanded Sprague Products educa- 
tional program that was recently an- 
nounced by Harry Kalker, President 
of the Sprague Products Company, 
master distributing organization for 
electronic components made by the 
Sprague Electric Company. 

He has just completed a thorough 
basic training course at Sprague head- 
quarters plants in North Adams, 
Mass., and is now available for con- 
sultation with various schools, tech- 
nical groups, and servicemen's or- 
ganizations. Arrangements for a 
regular series of talks by Mr. Price 
later this year are now being made 
and service groups interested in hear- 
ing him should write directly to me 
at North Adams," Mr. Kalker said, 
"so that we can fit these requests into 
his schedule." 

An "overwhelming majority" of the 
nation's 36,000,000 television set owners 
are well satisfied with the promptñess, 
quality, prices and courtesy of TV 
service technicians, it was reported over 
the week-end by E. C. Cahill, President 
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flashes 
of the RCA Service Company, Inc. Mr. 
Cahill said the hearty public endorse- 
ment was disclosed in the latest nation- 
wide survey conducted by Elmo Roper, 
market research expert, for the RCA 
Service Company, Inc. and the Con- 
sumer Products divisions of the Radio 
Corporation of America. 

Philco Corporation announced that 
it has begun manufacture of portable 
television receivers with both 14 -inch 
and 17 -inch picture tubes. The new sets 
will start moving to distributor and 
dealers in the very near future. 

"Philco portable television sets are 
now coming off our new fully mechan- 
ical production lines in large volume," 
Larry F. Hardy, Vice President -Product 
Development, said. "The sets have been 
engineered for superior performance in 
all areas." 

The Electronics Division of Thomp- 
son Products, Inc., announces a new 
field exchange program on its Su- 
perotor line of TV antenna rotators. 
Specific instructions and a colorful 
brochure have been mailed to its 
distributors throughout the country 
outlining this plan of immediate ser- 
vice available in the field. 

All dealers who require service on 
Superotors, produced at any time 
since they were first put on the mar- 
ket, will be able to obtain exchange 
service at duly appointed Superotor 
distributors. This new program, 
which is somewhat unique in this 
field, eliminates all delay in the field, 
permitting the dealer to immediately 
replace a unit which requires service, 
and eliminates costly customer prob- 
lems. 

Henry Argento, vice president and 
general manager of Raytheon TV and 
radio operations recently said that 
transistorized portable radios are a con- 
crete indication that there "is plenty of 
life in the radio industry." 

He pointed out that the newly intro- 
duced transistor radios will enjoy great 

popularity this year because of their 
long battery -operated life, feather- 
weight, and small size portability. Car 
radios have increased, as have all types 
of portables for vacations and travel, 
keeping up with a nation on the move. 

When will a completely portable 
battery operated television set be placed 
on the market? "It could be tomorrow!" 
says Harry J. Mason, director of re- 
search and development for the Ray -O - 
Vac Company. "But, more likely, it will 
be several years." Mr. Mason believes 
that with the further perfection of the 
transistor and advanced circuit design, 
a practical portable battery TV will be 
closer to reality. 

Engineers, designers, technicians and 
hobbyists were initiated in the Module 
Technique at the Lecture/Demonstra- 
tion held at Federated Purchaser head- 
quarters in Mountainside, N.J., recently. 
A sound movie dealt with the develop- 
ment of the original "Project Tinker - 
toy" and its mechanized production. 
Then Fred Israel, Technical Sales Rep- 
resentative for Aerovox Corporation, 
spoke on the commercial aspects, ap- 
plications to civilian assemblies such as 

radio, TV, computers and other elec- 
tronic equipment; the interpretation of 
coding and the test procedure; and the 
basic considerations in any future ser- 
vicing of Modules. 

The American Phenolic Corporation, 
one of the nation's leading manufac- 
turers of electronics components since 
its organization in 1932, has changed 
its name to the Am phenol Electronics 
Corporation. 

Approximately 10,000 servicemen will 
be trained in the ease of servicing the 
Westinghouse 22 -inch rectangular tube 
color television receiver through a series 
of factory school courses. The an- 
nouncement was made by Kenneth H. 
Brown, manager, headquarters service, 
of Westinghouse 

AERO VOX 
PAPER TUBULAR CAPACITORS 

.. and available at 
ANY Aerovox 
Distributor 
at ANY time! 

AEROVOX CORPORATION 

DISTRIBUTOR SA .ES DI'/IiIOh 
NEW BEDFORD, MASS. 

h Canada: AEROVOX CANADA, LTD_, Hasnilton, *ant. 
espor . Ad. Auriemo., 89 Broad St.; New 'crk, N. Y ,:a6b. äurieno. N. Y. 
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Fig. 1 --Front view of Leitch Meter-Matic VTVM. 

COUNTLESS servicemen have undoubt- 
edly found themselves in the posi- 

tion of just getting into a tight spot to 

measure a voltage only to find that the 
reading obtained either exceeds full 
scale deflection of the meter or else is 

so far down -scale as to be unreadable. 
The usual procedure is to release the 
probe, "climb out" from inside the 
chassis and change ranges on the 
VTVM. Leitch Engineering Corpora- 
tion has designed a unique Vacuum 
Tube Volt -Ohm Meter, which, in addi- 
tion to possessing many advance design 
features, virtually eliminates the situa- 

tion described above. The instrument, 
aptly dubbed "Meter-Matic", automati- 
cally selects the proper range to be read 
by internal switching. In fact, looking 
at Fig. 1 which shows a front view of 
the equipment, we see that there is no 
"Range Selector" control whatsoever. 
Furthermore, to facilitate instantaneous 
and errorless readings, the proper scale 

to be read is automatically indicated by 
a small red light glowing in the center 
of the appropriate range. 

All voltage ranges are calibrated di- 

rectly in volts, so that no mental multi- 
plication is required on the part of the 

user. Other refinements include com- 

plete burn -out protection up to 2000 

volts, compact design (the unit measures 
only 10 inches high by 8/ inches wide 

by 6 inches deep), six overlapping 
ranges for all voltage measurements 
and six ranges for convenient measure- 
ment of resistance. Only one set of 

probes serves all functions and the unit 
automatically differentiates between ac 

and dc voltages when both are present 
in a given circuit. 

The meter movement has a sensitivity 
of 200 microamperes for full scale de- 

flection. All multipliers and shunts are 

1% precision carbon film resistors. The 
tube complement consists of 1-12ÁU7, 
1-6X4, 1-12AT7 and 1-0A2 regulator. 
The unit is designed to operate on 105- 

12 volts ac and requires two 1.5 volt 
cells for the ohmmeter circuit. Overall 
weight of the VTVM is only 11 

pounds which is light enough to 
classify the meter as a portable type. 

An Automatic VTVM 

by LAWRENCE FIELDING 

Describing a new innovation in metering; one in which the instru- 

ment automatically selects the correct scale to be used in meas- 

uring the unknown voltage, either ac or dc, as well as resistance. 

Automatic Range Selection 

Before discussing the special circuits 
of this instrument in detail, the action 
of the automatic range selector is of 

sufficient interest to warrant a brief 
description of what takes place under 
typical operating conditions. When the 
function switch is set to DC positive, 
DC negative or AC the circuit auto- 
matically sets up the instrument on the 
lowest voltage range (5 volts full scale) 
and this fact is indicated by the pilot 
lamp in the center of this particular 
scale being illuminated. The probe is 

applied to the circuit point to be meas- 

ured, and let us assume that the voltage 
at that point is 350 volts. Four clicks 
will be heard in very rapid succession 
as the automatic range selector switches 
to the proper scale by means of a fast 
acting stepping relay. In less than one 
second the meter pointer will come to 
rest at the proper point on the proper 
scale (0- 500 volts). 

The fact that this scale is now to be 
read is shown by simultaneous illumi- 
nation of the small red indicator light 

at the center of this scale only. Upon 
completion of the reading and removal 
of the probe from the circuit point, the 
measurement circuit is automatically 
restored to the most sensitive, or lowest 
voltage range and is ready for use once 
more. It is especially interesting to 
note that where a particular voltage 
might conceivably be read on two 
scales, the automatic range selector 
chooses that scale which will give the 
greatest deflection. 

When the function switch is turned 
to "OHMS," operation of the equip- 
ment is somewhat similar with the fol- 
lowing exceptions: the meter pointer 
now rests at full scale and the range 
selector automatically switches to the 
highest resistance scale (10 megohms, 
midscale). Again, the appropriate in- 
dicator lamp shows the range in use. As 
a resistance is measured, the range 
selector chooses the range which will 
result in a convenient mid -scale read- 
ing. When the reading is completed, 
the range is automatically restored to 
that of highest resistance readings. 
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For both voltage and resistance meas- 
urements, the automatic range selector 
performs a dual function. If the read- 
ings obtained are too high on a par- 
ticular scale, the circuit switches up to 
the next higher scale. If readings are 
too low the circuit automatically 
switches down to a lower scale. Thus, 
readings are always taken on the opti- 
mum scale with no effort on the part 
of the user. 

Block Analysis 
A block diagram of Meter -Matie is 

shown in Fig. 2. The measurement sec- 
tion of the circuit is similar to many 
other commercially available vacuum 
tube voltmeters. The meter movement 
is essentially part of a balanced bridge 
circuit utilizing both triode sections of 
the 12AU7. A reference voltage is ap- 
plied to both terminals of the meter so 
as to cause zero deflection of the move- 
ment with no external voltage applied. 
The application of a dc voltage (or, 
rectified ac) to one side of the bridge 

creates an unbalance in the bridge cir- 
cuit which causes current to flow 
through the meter. This voltage un- 
balances in the circuit, and in addition 
to actuating the meter movement, 
drives a second circuit designed to 
"sense" when the meter indicates be- 
yond certain limits. Automatic range 
searching occurs whenever meter de- 
flection is either above top scale or be- 
low / scale except on the lowest range 
of the instrument. 

The Thinking Circuit 
Before explaining the novel operation 

of the automatic range selector circuit 
it will be helpful to review certain facts 
in connection with meter movements in 
general. As was noted earlier, the par- 
ticular meter used in this equipment re- 
quires 200 microamperes for full scale 
deflection. Assuming that the total re- 
sistance of the movement and any zero - 
set resistors in series with it is 5000 
ohms, the voltage necessary for full 

[continued on page 50] 

SENSING 
212AT7 PLATE STEPPING VOLTAGE` 

--. ADVANCE 
TRIODE 

RELAY RELAY 

/FROM 
MEASUREMENT 

CIRCUITS 
VOLTAGE 

212AT7 
RESET 
TRIODE 

MECHANICAL 
ASSEMBLY 
OPERATES 

RANGE SWITCH 

Fig. 2-Block diagram of Leitch Meter-Matic VTVM. 

TO RESET CIRCUIT, 
(SEE FIG.4) 

1.5MEG 

ADVANCE TRIODE 
2 124T7 

METER ADVANCE 

1MEG 
CONTROL 

MEASUREMENT 
CIRCUITS 

THIS GEAR MECHANICALLY - 
CONNECTED TO ALL RANGE 
SWITCH DECKS 

TO -19 VOLTS4 

LATCHING 
BAR-. 

47K 

150V SUPPLY 
REGULATED 

I 
I STEP 

RELAY 
I COIL 

SPST 

PLATE 
RELAY 

AC 

Fig. 3-Circuit diagram to illustrate advancing scale action when meter 
reading is too high. 

Winslow Display Card 
Her+ is a brand new card - big 
enough to make a real eye-catching 
display. Increases battery sales. 

Replacement Battery Stickers 
Put one of these on every battery 
you sell, or in the radio set. and 
you've increased your chances for 
repeat business on both the Bur- 
gess battery and radio repair set. 
These handy little stickers have a 
place for the battery number. 

Here's a power -packed promotion that's 
fresh as a spring breeze, designed to 
help you build record sales in the 1956 

Portable Battery season. See your distribu- 
tor for full information on America's most 

complete portable battery line. 

freshesf 
idea of, 

-I-he year 

New Window Banner 

Modern picture chart, replacement guide 
and cross reference chart all combined 
into one attractive wall chart! Clear 
photos of most popular sets now in use 
make it easy for your customer to order 
the right battery-and prompts him to 
buy on impulse! Complete replacement 
guide to all brands and models, with up 
to date cross reference chart included. 
puts all pertinent information right at 
YOUR fingertips. IN ONE PLACE! This 
is the "slickest" and most effective mer- 
chandising idea to be introduced since 
Burgess first introduced the illustrated 
set chart. Ask your Jobber for yours. 
It's Free! 

New Window Banner 
Big attractive window or counter banner 
directed to the portable battery customer. 
Fresh new theme ties -in with other 
Burgess sales aids to increase sales im- 
pact in your store. Free! 

See your Burgess Distributor for Full Information 

BURGESS BATTERIES 
BURGESS BATTERY COMPANY 

FREEPORT, ILLINOIS 
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AD LIBS 

[From page 3] 

Finally, to the many sub- 
scribers who wrote notations 
on their orders asking us to 

confirm receipt of same, all we 

can say is this: It is a physical 
impossibility to make such in- 

dividual acknowledgments. 
Don't forget, if you ever con- 
template making an address 
change, notify us at least five 

weeks in advance because we 

cannot make good copies which 
are sent to old addresses and 
which are not forwarded by 

the old postmasters. 

1956 Parts Manufacturers 
Show News 

Each year, in mid -May, the 
Radio -Electronics Parts and 
Equipment Manufacturers 
Show is held in Chicago. Dur- 
ing the convention new prod- 
ucts are shown to electronic 
distributors. The new items are 
usually initial -designed samples 
which the manufacturers have 
not yet put into mass produc- 
tion. After the show ends the 
final design revisions are made 
and production begins. Deliv- 
eries to distributors start in late 
August or early September. 

The 1956 Electronic Parts 
and Equipment Manufacturers 
Show does not convene until 
May 21st which is after our 
June issue closing date. For that 
reason we cannot publicize in 
this issue most of the new prod- 
ucts which are to be intro- 
duced. Look for them in our 
next issue. 

Pay Scale For Technicians 

Several issues ago we edi- 
torialized on employed techni- 
cians' earnings. We remarked 
that many recent graduates 
from radio -TV training schools 
had written to us with gripes 

NEW SERVICE -DESIGNED 6ALS 

G -E SERVICE - 
54°/e OF YOUR 

With 20 popular types you cut cal! -backs, 

Ready: 6 brand-new Service -Designed Tubes for increased volume! 

NEW 1X2-A/B. New filament shield post 
("lightning rod") helps to neutralize electro- 
static pull of anode, reducing filament pull-outs 
to a minimum. 

Filament has special new coating that ad- 
heres closely, and will not flake off and expose 
the wire. Cuts tube arc-overs. 

Tubes are life -tested under actual operating 
conditions, including peak voltages that will be 
encountered. Assures dependable performance! 

NEW 6BK7-A, 6BQ7-A, 6BZ7. improved 
heater a`esign provides better heater -cathode in- 
sulation. Cuts shorts to a minimum, acts to pre- 
vent tube burn -outs. 

Heater -cathode leakage is greatly reduced. 
Gives improved tube operation, and stabilizes 
tube performance. 

High zero -bias Gm. This increases tube 
gain and improves TV reception in fringe areas, 
giving a clearer, sharper picture. 

PROTECTS 
AGAINST 

FILAMENT 
PULL-OUTS. 

YOU CAN 
CROSS OFF 

HEATER -CATHODE 
SHORTS ! 

NEW 6AL5. New, advanced heater designlimils 
initial voltage surges when tube is used in earl?. 
model series -string receivers. Same advantage 
applies in parallel -connected circuits. Tube 
flash burn -outs are greatly reduced. Vertical 
bars at right show approximate drop in initial 
voltage surges between heater of old tube and 
new Service -Designed GALS. 

New heater design also minimizes heater - 
cathode leakage. This is an important "plus" 
in AGC and video -detector applications. 

NEW 6C86. New sprayed micas combat inter - 
element leakage, improving AGC performance 
by reducing any tube leakage in the controlled 
6CB6 stages. 

Special -alloy screen grid gives superior 
heat dissipation. Result: freedom from G, aad 
G, grid distortion and shorts. 

High zero -bias Gm, for improved fringe. 
area reception. Helps make the new 6CBE a 
better -performing, more dependable tube! 

HEATER VOLTAGE 
SURGES 

REDUCED. 

REGULAR MICA. 
DEPOSITS WILL 

CAUSE LEAKAGE. 

-NEW, SPRAYED 
G -E MICA IS LEAK. 

AGE -RESISTANT ! 
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NEW SERVICE -DESIGNED 6CB6 

DESIGNED TUBES MEET 

REPLACEMENT NEEDS ! 
please customers on more than half your TV tube sales! 

EVERY new General Electric Service -Designed 
Tube increases your profit opportunity. The 

6 new types now available give you 20 Service - 
Designed Tubes in all ... and by actual sales count 
for the year 1955, these 20 tubes meet 54 percent 
of your total TV replacement requirements! 

Customer goodwill gets a big boost when you 
can put long life, improved performance into over 
half the tube sockets you fill! Call-back costs drop 
sharply. Your tube inventory needs are consoli- 
dated - for General Electric Service -Designed 
Tubes give top performance in all chassis! 

G.E.'s first group of Service -Designed Tubes met 
29 percent of all TV replacement needs. Now your 
sales potential is nearly doubled. Still more Service - 
Designed Tubes are in development ... will in- 
crease your share of the tube market further. 

Stock and install G -E Service -Designed Tubes! 
They cost no more than other tubes, are fully in- 
terchangeable with prototypes. They're widely 
advertised, nationally popular. Your G -E tube dis- 
tributor has them. Phone him today! Tube De- 
partment, General Electric Co., Schenectady 5, N. Y. 

THESE 20 TUBES ARE "MONEY IN YOUR POCKET"! 
Clip out this list of General Electric Service - Designed Tubes ... it will fit neatly in your wallet. A handy guide to types available! 
1B3 -GT 
1X2-A/B 

5U4-GA/G8 
5Y3 -GT 
6AL5 

68Q6-GA/dCU6 

6A V 5 -GA 
6AZ4-GT 
68G6 -GA 
681{7-A 

68Q7 -A 
68X7 -GT 
6827 
6C86 

ogress /s Our Most important Product 

6CD6-GA 
6J6 

65N7-GTB 
125N7-GTA 
25CD6-GB 

25806-GA/25CD6 

because they weren't being of- 
fered big salaries to start with. 
We urged these newcomers to 
be more realistic and to remem- 
ber the adage that one must 
walk before one can run. 

Last week the operator of a 
successful, long - established 
West Coast service dealer or- 
ganization wrote to me on this 
subject and he offered what ap- 
pears to be an excellent idea. 
This service dealer explains 
that the average service shop 
owner does not object to pay- 
ing higher wages to his em- 
ployed technicians. In fact, he 
says they want to pay more, 
but in return they must get 
more work from these techni- 
cians. In this vein, our service 
dealer friend proposes that 
technicians should be paid on 
a performance basis and as a 

typical example he theorizes 
that benchmen who can com- 
plete 3 jobs per day are worth 
$1.75 per hour to the shop own- 
er while henchmen who can do 
4 jobs are worth $2.00 per hour 
and those who can do 5 jobs 
are worth $2.25, or even more, 
per hour. Continuing, this 
shop owner says that antenna 
installers would rate $1.00 to 
$1.50 per hour if they can do 
4 to 5 jobs per day and such 
technicians are worth $2.00 per 
hour if they can do more than 
5. But our correspondent com- 
plains that he and other service 
shop owners of his community, 
after discussing this matter, 
have come to the conclusion 
that their employed technicians 
today are doing less and less 
productive work than hereto- 
fore-and despite this slough - 
off in productivity they expect 
higher wages merely because 
they have been on the service 
shop's payroll for a long period 
of time. 

It goes without saying that 
living standards and wage 
scales vary in all parts of the 
country and that skilled labor 
can and should demand higher 

[Continued on page 48] 
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ALL PACKARD radios for 1956 are of 
the two -unit construction. One 

unit houses the complete tuner unit, and 
the other the speaker power amplifier 
and power supply. Both units mount in 
the instrument panel for custom instal- 
lation. The tuner section is mounted di- 
rectly above the glove box, and the 
speaker unit is mounted behind the 
grille on the right-hand side of the 
panel. 

The clipper model 7266027 is a seven - 
tube manual tuning set with five push 
buttons, while the Packard model 
$7266047 is an electronic tuning job with 
five push buttons. Both sets are basically 
the same except that the latter incor- 
porates an additional 12AU7 tube for 
the control of the automatic feature. 
Both sets are supplied by Delco. 

Tube replacement or removal of the 
set is simplified after the removal of 

the glove box (see Fig. 1). Don't be 

impatient; relax and follow a few easy 

steps as described below and you're in 
business. 

Open the glove box door and remove 
the nine Phillips -Head self -tapping 
screws and disconnect the glove box 

light. Now push the glove box toward 

Lead 

Station 
Selector 

Bar 

Off -on Tone 
Volume 

the front of the car as far as possible. lr 
you will look at the inside of the box you 
will notice crease marks on the sides for 
folding. Grasp the front outside of the 
box in each hand and squeeze together. 
This literally flattens the front which 
allows it to be pushed upwards. Now 
the rear of the box can be pulled down. 
By exerting pressure at the rear, the box 
can be pulled down far enough to make 
the tuner accessible. 

For on -the -spot servicing, remove the 
four metal screws with a /" spintite 
wrench (which holds the cover in place) 
and remove the cover which exposes the 
tubes. To remove the unit remove the 
Phillips -Head screw at the rear which 
holds the unit to the instrument panel. 
Pull out the three -prong plug on side 
toward the speaker unit. Disconnect the 

Push B+ & Audio 
Button Cable 

Manual Sensi - 
Control tivity 

Control 
Filament 

Lead 

Packard Clipper Models 6480488 and 6480489. These 

Motors Service Products. 

are United 

by 
ANDREW V. 

DOPPLE 

Auto Radio Serviceman 
frank A. Reeve Co. 

black wire at push -in connector, also 
the blue wire from push -in connector 
("A" lead) and antenna lead-in. Re- 
move the tuner control knobs, and with 
a / deep socket wrench remove the two 
mounting nuts, and the unit will be free 
for removal. 

The speaker unit is held in place by 

two nuts at the top and two bolts at the 
bottom (through instrument panel). 
Remove the bolts and nuts with a 7/16 
wrench and remove unit. 

Electro push-button and manual con- 

trol antennas are available and are 
mounted on the left front fender. 

Noise suppression is straightforward 
with condensers mounted at the genera- 
tor, ignition coil, and voltage control 
distributor. Suppression is controlled by 

a built-in resistor type cap. 

"A" Lead 

Tone 
Control 

Off -on 
Volume Manual 

Tuning 

Service Hints 

If the set is dead, check the 1800 ohm 
2 -watt filter resistor located in the 
speaker amplifier section as shown in 
Fig. 2. 

Failure of the electronic -tuner units to 
stop on stations when the bar is de- 
pressed, in many instances has proven to 
be poor ground connections in the 
solenoid circuit of the tuner. 

In order to set manual push buttons 
(all Delco) twist the button to the 
right and pull it out as far as possible; 
then release. Now carefully tune to the 
desired station and push the button all 
the way in. The station is now automat- 
ically tuned in. Repeat each step until 
all buttons have been set. 

To set electronic push buttons (all 
Delco) : 

1. Open the hinged door below the 
tuning dial exposing the five (5) station 
selection tabs. 

2. Line the desired station nearest the 
low end of the dial. 

3. Move the first tab (nearest the left 
side) until it lines up with the tuner 
pointer. 

B+ & Audio 
Cable 

Filament 
Lead 

Packard Clipper Model 7266027 (480487) with pushbuttons. 
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4. Repeat instructions 2 and 3 above 
on the remaining tabs choosing stations 
consecutively as desired. 

5. After all tabs are set, re -check the 
settings and touch up as needed until the 
station is tuned in sharply. 

If stations can be tuned manually but 
not by depressing selector bar, try a new 
12AU7 tube by substitution. 

If the bar is depressed and won't stop 
on stations (this indicates lack of signal) 
try a test antenna first, then trouble- 
shoot the tuner section. 

Complaints of not being able to re- 
ceive enough stations on automatic tuner 
jobs have very often been found to be 
ignorance on owner's part in not being 
properly instructed on how to operate it. 

Be sure the sensitivity control (on right 
hand control) is set properly; and in- 

struct the owner that the farther right 

SQEEZE 
SSÑH 

O 
REMOVE 9 SCREWS 
INDICATED BY ARROWS 

Fig. 1-Removing glove box. 

265V 220V 

1800 OHM 
2W 

It -20 eFD 

Fig. 2-Location of 18K Res. 

the knob is turned the more stations 
will be received. 

Systematic checking of radios in the 
car is a great time-saver. The following 
procedure is recommended for checking 
sets on the spot. If the tubes light, try .I 

new OZ4 by substitution, followed by 
a new vibrator. Then try a substitute 
antenna. Then pull one of the 12V6 
tubes. If the speaker doesn't pop, try 
two new 12V6 tubes. (A set was recently 
pulled because the speaker didn't pop, 
because it was felt that the B+ wasn't 
getting through. After some time of 
bench testing, it was decided to test the 
12V6's. Both tubes were shorted.) Re- 
turning to the sequence of procedures, 
the tuner section is checked. If the set is 

still inoperative pull it. 

putting 
YOUr business 

in NIGH 
GEAR 

CONTROLS 
CLAROSTAT 

t 
CLARO STAT 

When that replacement job calls for a new control, 
just ask for a CLAROSTAT Composition -element 

Control, available in r/2 ard 1 watt ratings. 

Or for a CLAROSTAT Wire -wound Control, available 
in 1, 2, 3 and 4 watt ratings. 

For these CLAROSTAT controls provide the qualiti, 
performance and dependability required in the 

satisfactory servicing of customer sets, 
and relieve you of any needless call-backs. 

Asir your distributor for the latest CLAROSTAT CATALOG. 

in Canudo Canadiar, Marconi Co., ltd., Toronto 4, Ortt. 
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Mr. Answerman: 
I have a Zenith "Flash-Matic" re- 

ceiver in which the "On -off" photo cell 
operation is intermittent. On occasions 
it works properly and at other times it 
doesn't respond immediately to the 
beam of light. At still other times when 
flashing the light at the channel selector 
cells the "On -off" cell becomes acti- 
vated and the receiver switches off. 

I have tried adjusting the manual 
sensitivity control but have not been 
able to improve upon the somewhat 
erratic operation. 

What do you suggest I do to correct 
this difficulty ? 

S. V. 
Chicago, Ill. 

A review of the operation of the cir- 
cuit employed in turning the TV re- 

ceiver on or off remotely is desirable to 
determine the corrective technique to 
be employed. Fig. 1 shows a partial 
schematic of the "On -off" control cir- 
cuit. By adjustment of the controls the 
amount of residual light in the room 
where the receiver is located is taken 
into account. That is, R1 and R2 are 
set so that the grid of the 2D21 thyra- 
tron tube is biased beyond cut off for 
the room lighting. Then, R2 can be 
used at different times to compensate 
for various room lighting conditions. 

In examining Fig. 1 it can be seen 
that the photo cell is connected between 
the two controls with a 27K resistor. 
The photo cell can be considered as a 

resistor also in that when light is ap- 
plied to its surface its resistance de- 
creases. With all light removed from 
the cell its resistance may be higher 
than 100 megohms. If a strong light 
is applied to the cell the resistance will 

Fig. 1. Partial schematic of "On - 
Off" circuit, Zenith Flash -Matit 

THE ANSWERMAN 

Inquiries Sent To The Answerman Will Be Acknowledged Only If Accom- 

panied By Radio-TV Service Firm Letterheads Or Similar Identification. 

be reduced to a value possibly lower 
than 50K ohms. 

Thus, when light impinges upon the 
cell's surface its resistance decreases. 
The grid bias on the 2D21 thyratron 
tube becomes more positive and the 
tube is no longer biased beyond cut off. 
The thyratron is thus triggered into 
conduction. Current flowing through 
the tube also flows through a solenoid 
which closes or opens the switch de- 
pending upon the position of the switch 
previous to the activation of the photo 
cell. 

From the above it can be seen that 
the photo cell is a very important item 
in the response of the remote system. 
These cells can at times change char- 
acteristics. One means of checking the 
cell, as in this case for "On -off" opera- 
tion, is to place black masking tape on 
the photo cell window. Then, set the 
manual sensitivity control full clock- 
wise. If the solenoid circuit triggers 
under these conditions the cell "dark" 
resistance is too low and the cell must 
be replaced. 

Another test of the cell is to take a 

680K resistor and temporarily connect 
it in place of the cell. If the solenoid 
becomes active, functioning properly 
each time the resistor connection is 

made, the cell is defective and should 
be replaced. This is because the cell 
resistance should normally drop to be- 

low this value when the light is ap- 
plied to its surface. 

The care of photo cells is important 
and storage of these units in the dark 
for a prolonged period of time can re- 
duce their sensitivity. They can be 
restored to normalcy as far as sensitiv - 

BY RTSD TECHNICAL STAFF 

ity is concerned by exposing them to 
a moderate amount of light as from 
the flash gun for a short perod of time. 

The servicing of this system is cer- 
tainly no more difficult than that of a 

TV receiver. It is important to realize 
that ac voltages are employed such as 

those for the plate and solenoid circuit. 
This would then be one of the tests 
to determine what is wrong with a mal- 
functioning unit. Aside from this, re- 
sistance measurements of the controls 
and series resistors should turn up the 
cause of intermittent operation. 

Mr. Answerman: 
What do you recommend as the best 

way of replacing components on a 

printed wire panel? Do you think the 
pigtails of the previous component that 
is being replaced should be removed 
and the pigtails of the new component 
inserted in the holes? 

I like to do a neat job in repairing a 

chassis and wonder if this wouldn't be 
the proper technique in replacing re- 
sistors and condensers in a printed wire 
chassis. 

J. P. 
Portland, Washington 

Although it is always nice practice 
to try to maintain the chassis in as nice 
an appearance as possible, in certain 
repairs this is not desirable if the process 
might result in additional difficulties. 

As an example, in replacing a com- 
ponent on a PW panel the best tech- 
nique is to clip the pigtails as close to 
the body of the component as possible so 
that a suitable length remains. The new 
component is then connected by mak- 

Fig. 2. Method used for replacing 
component on printed wire panel. 

ing a mechanical joint between the old 
pigtail and the new one as shown in 
in Fig. 2. This is much more effective 
than attempting to unsolder the old 
leads at the foil connection, thus pos- 
sibly causing damage to the foil mate- 
rial. If longer leads are desired, the 
component to be removed can be cut 
in half and the material removed from 
the leads so that the internal portions 
of the wires can be taken advantage of 
even though they may be small. 

Also, when soldering to leads in the 
above suggested fashion the minimum 
amount of effective heat should be ap- 
plied. 

Dear Answerman: 
I have noticed in an Emerson Chassis 

No. 120254 that there is a slight hum 
bar in the background of the picture. 
I have checked all the tubes that could 
possibly cause this complaint for 
cathode to filament leakage. Tubes 
don't seem to be responsible. I have fur- 
ther noticed that the horizontal bar 
drifts vertically and is not in synchro- 
nism with the vertical sweep. 

Is there anything that can be done 
with this interference even though it 
is slight? I have also noticed it on other 
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makes of TV receivers on various other 
occasions. 

W. T. 
Denver, Colorado 

This type of interference frequently 
is caused by a small amount of leakage 
in the rf amplifier tube. Try several 
different types of rf amplifiers. A very 
small amount of leakage in an rf tube 
can produce this symptom. 

Another possible cause of this condi- 
tion is the introduction of 60 cycle in- 
duced voltage into the agc line, particu- 
larly the portion of the line that feeds 
the tuner. In the case of the Emerson 
receiver it can be further filtered to cor- 
rect for this possibility by adding a .05 
µf, 400 volt condenser from the agc feed 
point to the tuner to chassis as shown 
in Fig. 3. This additional filtering gen- 
erally corrects the condition by remov- 
ing any small amount of 60 cycle volt- 
age present at this point. 

Fig. 3. AGC filter condenser added 
to remove hum bar in picture. 

Dear Sir: 
I have a Philco Chassis TV440 in 

which the sync is quite wavy. At times 
complete loss of picture synchronization 
occurs. All the normal servicing pro- 
cedures have been tried, such as check- 
ing tubes, checking voltages and 
observing waveforms. Still the problem 
persists. 

I have sweated over this one so long 
that I have run out of ideas. Can you 
suggest any? 

H. E. 
Plainfield, N. J. 

A new problem has arisen in many 
çhassis employing printed wire panels. 
The ground circuit connections to the 
main frame for the PW panels is ac- 
complished through the contact of foil 
against the metal sub base. This pres- 
sure connection is at the point of mount - 

[Continued on page 48] 

RETURNS OF TUNG-SOL TUBES ARE 
CONSISTENTLY LOWEST OF ALL! 
HOW ABOUT YOUR RETURNS? 

It's no accident when servicemen the country over 
find that Tung -Sol Tubes consistently have the 
lowest return rate of all. 

There's a reason for this outstanding record of 
performance and dependability: It's Tung -Sol one - 

grade quality. This one and only one grade of tubes 
is engineered to the highest initial equipment spec- 
ifications. As a result-when you install Tung -Sol 

Tubes, you're installing the same type of tubes 

e 
Miniature 

Lamps 
Sealed Beam 

Headlamps 

Signal 
Flashers 

Radio and 

TV Tubes 

leading set makers have relied upon for a long 
time, too. 

If call backs are costing you time, money and 
aggravation, it's probably time you told your dis- 

tributor you'd rather have Tung -Sol Tubes. 

TUNG-SOL ELECTRIC INC. Newark 4, N. J. 

Sales Offices: Atlanta, Columbus, Culver City, Dallas, Denver, 
Detroit, Melrose Park (Ill.), Newark, Seattle. 

Aluminized 
Picture Tubes 

TUNG-SOL 
Ahere42.4 

RADIO-TV TUBES 
,-, 

Special 

Purpose Tubes 

r 

Semiconductors Color 

Picture Tubes 
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Fig. 5. Simple form of dummy antenna for transmitter output measurements. 

The Marine 

Electronic Business 
This is the second of a series of articles on Marine 

Electronics. In this installment the author deals with 

the test equipment required for efficient operation 

both in the field and in the shop. 

by ELBERT ROBBERSON 

Marine Electronics Consultant 

A 
SERVICE shop with thousands of dollars worth of 
instruments may not necessarily have every- 

thing needed for marine electronic service. Fortu- 
nately, however, just a few dollars spent for the right 
things will adequately prepare a reasonably equipped 
organization. 

The odd part about marine electronic instrumenta- 
tion is that some of the equipment required is not 

PART 2 

readily available from commercial sources. Other 
items may be in short supply, or very expensive (or 
both). You can get over this hurdle by careful im- 
provising. 
Basic Requirements 

Three outfits are required. First is the basic setup 
for the shop (or lab, which you are entitled to call 
it if it is properly equipped and manned). The usual 

receiver -testing equipment is, of course, necessary: 
signal generator, V.T.V.M., audio oscillator voltohm- 
meter, capacitor bridge. To this must be added a few 
special items for transmitter testing, and for measure- 
ments required by the F.C.C. 

The other two outfits are the equipment required 
for field work-one for installing, and the other for 
servicing. 

Since the "field" in marine electronics is very wet, 
and often hard to get to, everything needed for a job 
should be compact and light, and limited to a quan- 
tity which can be carried in one trip. Keep the field 
kits intact, breaking them clown only for cleaning, 
inventory and replenishment. If you try to pack a set 
of tools and supplies fresh for every call, you'll waste 
time, and find sometime that a set of Bristo wrenches 
for removing some critical knob is not at hand but 
back on the shop bench. 
Shop Instruments 

The conventional lineup of instruments for re- 
ceiver servicing is, of course, required. Items such as 
the signal generator should be the best obtainable, 
covering from 150 kc through the high frequencies, 
and kept in accurate calibration both as to frequency 
and output level. The equipment should also include 
an accurate vacuum tube output or a -c voltmeter, 
preferably having a db scale. 

All marine radiotelephones use quartz -crystal fre- 
quency control, so a means of checking crystal activ- 
ity is necessary. 

Figure 1 shows a simple crystal tester which can be 
built in any convenient utility box. Wire crystal 
sockets of several types in parallel on the panel. Com- 
parison of crystals is made by observing grid current 
on the milliammeter. Value of the grid resistance can 
be varied, if necessary, to make a fair crystal indicate 
about .6 milliamperes. A poor crystal might then 
read as low as .2 ma, while a very lively "rock" might 
go up to .8 ma or so. 

Fig. 7. (right) 
Meter and rf adaptor 
ready for use. 

Fig. 6. (below) 
Adaptor for surplus 
radar crystals. 
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Fig. 1. Circuit diagram for an easy to build crystal activity checker. 

If you expect to specialize on one particular manu- 
facturer of equipment, instead of using the Pierce 
circuit, build your checker with the same oscillator 
circuit the equipment uses-in this way you can get 
an idea of how the crystal will act in the actual 
equipment. 

A set of accurately ground crystals for your marine 
channels, permanently installed in such an oscillator, 
with a selector switch for connecting one at a time, 
makes an excellent generator for rapid alignment of 

TO ANT. 

1.V. TERMINALS 
OR 

CLIP LEADS 

`TO GND 

OHMITE D-100 34A- OR r2 -D-101 52n PARALLELED 

0-1.5 0-3 
RF RF 0 0 

100 

Fig. 2. A simple type of dummy antenna circuit for power measurements. 

receivers on the various frequencies. 
Accurate frequency -measuring equipment covering 

medium and high frequencies is required. Many 
agencies employ the surplus BC -221 with good re- 

sults. Among the commercial products, the Lampkin 
Micrometer frequency meter is compact, reliable, and 
not too expensive. 

A 100 kc crystal calibrator and interpolation oscil- 
lator can also be used, if checked frequently against 
WWV signals. A suitable variable oscillator might 

Fig. 3. A communications receiver serves a number of purposes. 

Also seen here are a Q meter and Antennascope. 

be one of the better amateur VFO units, covering a 

spread of slightly over 100 kc. In adapting such 
equipment, it is necessary to incorporate a headphone 
circuit and detector, in order to be able to listen to 

heterodynes against the oscillator frequency. 
A good communications receiver covering the en- 

tire medium and high -frequency spectrum is needed. 
The Collins amateur receivers unfortunately cannot 
be used. in spite of their excellence in other respects, 
because of their limited frequency range. Hammar - 

Fig. 4. The grid -dip oscillator shown here may be used for RF 

checking and in pre -alignment procedures. 
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FROM DELCO RADIO 
come the transformers 
with high acceptability. 

You trust them... 
so do your customers! 

Universal vibrator transformers, produced through 
the combined electronic skills of Delco Radio and 
General Motors, meet the requirements of nearly 
every model of auto radio. Each is designed for 
easy installation and complete customer satisfac- 
tion. Laminated core inserts are stamped out of 
low -loss silicon steel and heat treated to maintain 
correct magnetic properties. Coils are precision - 
wound on special machines. All models have ample 
leads. Your UMS -Delco Electronic Parts Distrib- 
utor can supply you with all models. Call him 
today. Remember, the Delco Wonder Bar Radio is 
being nationally advertised in leading consumer 
publications ... so you are tuned in on a constantly 
increasing service. 

Uncased Models 6055, 6065, 6067 
do not include filter network 

Cased Models 6060, 6064 and 6066 are made with 
"A" line filter network consisting of an "A" choke 
and .5 mfd. capacitor. Easy -mount drilling tem- 
plate, plus three self -tapping screws are included 
for your convenience. 

DELCO 

RADIO 
DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

GM 
A GENERAL MOTORS PRODUCT -A UNITED MOTORS LINE 

Distributed by Delco Electronics Ports Distributors 

A complete line of originá7 equipment service part:, from the 

WORLD LEADER 1 N AUTO RADIO' 

lund, Hallicrafters, National and other 
manufacturers produce receivers which 
will serve very well. This equipment 
should include an "S" meter which will 
give accurate signal strength indica- 
tions. 

The F.C.C. requires that transmitter 
harmonics be kept to a minimum, and 
you should be able to measure har- 
monic level in relation to the strength 
of the fundamental wave. A field 
strength meter covering medium and 
high frequencies is thus desirable. How- 
ever, measurements made with a re- 

ceiver having a signal strength meter 
accurately calibrated with a standard 
signal generator are accepted. 

Marine transmitters are capable of 
over -modulation when improperly ad- 
j usted. Either a commercial AM modu- 
lation meter, or an oscilloscope can be 
used to check modulation percentage. 
A very rough estimate of modulation 
percentage can be obtained with an rf 
ammeter, measuring transmitter out- 
put into an artificial antenna. Approxi- 
mately 22% rise in output current 
over the carrier level takes place under 
100% modulation. This method should 
be used only as an emergency check. 

A grid -dip oscillator, such as the 
Millen unit, is invaluable for rf circuit 
testing, and can be used for the initial 
alignment of equipment before power 
is turned on. 

For transmitter power -output meas- 
uring, a dummy antenna must be built 
up. Fig. 2 shows a suitable circuit, 
which may be mounted on a panel or 
installed in a utility box, with rf feed - 
through insulators, or high -voltage in- 
sulated clip leads, for the external con- 
nections. The ideal resistor for most 
testing is the Ohmite D-100 34 -ohm 
100 -watt dummy antenna resistor. 
However, its manufacture has been 
discontinued, and unless one can be 
found on the back shelves, the next 
best thing is to use two D-101, 52 -ohm 
resistors in parallel, giving an effective 
load resistance of 26 ohms. Do not use 
high -value resistors: effective values 
from 26 to 34 -ohms are best. 

For transmitters under 40 -watts, use 
the 1.5 ampere rf meter. Full -power 
(150 -watts and over) transmitters will 
require the use of the 3 -ampere meter. 
Other arrangements may, of course, be 
made-such as the use of just one low - 
range meter, with a shunt which can 
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be placed across its terminals for high - 
power measurements. It is necessary 
in this case to calibrate the shunt. 

The capacitor should be one rated for 
transmitting, and good for 1000 volts. 
Smaller units may be used on low - 
power telephones, but the air spaces 
will break down if they are used with 
the larger transmitters. The purpose 
of the capacitor is to tune out inductive 
reactance in the transmitter - power 
readings must be made at resonance. 

Rough modulation measurements can 
he made with the dummy antenna. Per- 
centage of modulation = 

141 \/ 'I2 

when Ii is the carrier current, and I2 

is the output current fully modulated. 
The marine service shop must have 

a dc power supply. Units are available 
from Mallory, and other dry -rectifier 
builders, which furnish from 6 to 110 - 

volts dc. Usual marine electronic - 
equipment current requirements are 
from 50 amperes, at voltages up to 32, 

to 5 amperes at 110 -volts; and supply 
regulation should be such that voltages 
stay pegged at the desired level under 
full loads A 25 -ampere or smaller 
supply might serve if only low -powered 
transmitters are involved. For the 
higher powered units, "float" auto bat- 
teries across the rectifier output to fur- 
nish the extra current which might be 
required. Battery and rectifier -output 
voltages must, of course, be the same. 

Rectifier supplies are compact, clean, 
maintenance free, and economical in 
the long run. However, the initial cost 
may be high. As an alternative, rig a 
set of batteries and a charger to supply 
the various voltages needed. 

Five fully -charged auto batteries con- 
nected in series will operate 32 -volt 
equipment. Tap the first and second 
batteries for 6 and 12 volts. It is rarely 
necessary to have any more than 32 - 

volt dc on tap. You can safely assume 
that any boat having 110 -volt equipment 
will be large enough for you to do your 
work aboard, and will probably have 
ac from an inverter or from a dock line 
for the operation of your instruments. 
In case such a vessel does not have ac 
available, you can operate a signal gen- 
erator, or whatever else might be re - 

[Continued on page 33] 

It's easier to sell CBS 

Silver 
Vision 
the 

'"High -Fidelity" 
Aluminized Tube 

Your customer is aware that Hi-Fi does 
sound better ... that it faithfully repro- 
duces the original sound. And you can 
prove by demonstration that advanced - 
engineered CBS Silver Vision tubes can 
do for video what Hi-Fi does for audio. 

You know Silver Vision's aluminiza- 
tion ... silver -activated phosphors .. . 

and small -spot gun can accomplish this. 
But technical details do not interest the 
lady. She does appreciate Silver Vision's 
sparkling whites ... deep blacks ... and 
wide range of middle gray tones. She 
likes the way they can be blended to give 
her truly high-fidelity reproduction of 
the telecast picture. 

Here's a tube whose performance sells 
it. And Garry Moore makes it still easier 
by convincing your women customers 
over the CBS Television Network: 
"There are no better tubes made than 
CBS tubes, the tubes with the Good 
Housekeeping Guaranty Seal." Sell the 
easy way, follow Garry's lead. Sell CBS 
Silver Vision . . . the "high-fidelity" 
aluminized picture tube. 

Always show her the CBS carton with the 
Good Housekeeping Guaranty Seal. 

Guaranteed b\ 
Good Housekeeping 

umezointo 

CBS-HYTRON, Danvers, Massachusetts 
A Division of 

Columbia Broadcasting System, Inc. 
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Fig. 4-CBS-Columbia TR250 transistor portable. 
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Fig. 5-DeWald Model K701 transistor portable. 
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Fig. 6-Emerson Model 842 transistor portable. 

1956 

TRANSISTOR 

A round up of the important features of portable transistor 

receivers. Schematics of representative models are included. 

INRECENT years the transistor has 
stepped out of the laboratory and in- 

to many products in the electronic field. 
Up until two years ago the use of the 
transistor for high frequencies had been 
limited due to the state of the manufac- 
turing art, but with the improvement 
in production techniques the transistor 
has found a niche for itself in the port- 
able radio market. The now famous 
"Regency" TR -1 transistor portable has 
spurred the development of transistor 
portables by almost every manufacturer. 

Basic Design 

The basic transistor portable is rela- 
tively the same as its vacuum tube 
counterpart. The usual configuration is 

that of the superheterodyne type. A 
typical circuit uses four transistors with 
a crystal diode detector. A more elab- 
orate circuit may eliminate the crystal 
diode and substitute a transistor or add 
a push pull output stage for more audio. 

In any case, the circuit will contain a 
converter stage, two or more if stages, 
a detector stage and a power output 
stage. A block diagram of a typical re- 
ceiver is shown in Fig. 1. It may be 
seen that there is great similarity be- 
tween this layout and a vacuum tube 
receiver. 

Fig. 4 is the schematic diagram of 
a typical transistor receiver. The 
transistors are all used in the grounded 
emitter circuit which is analogous to 
the grounded cathode triode ampli- 
fier. The circuit reveals that there is 

nothing mysterious about transistor cir- 
cuits. The signal is applied to the base 
and the amplified output is taken from 
the collector. PNP transistors have the 
emitter arrow pointing towards the base 
and have the collector returned to the 
negative supply. NPN types are just 
the opposite. PNP transistors are used 
in the circuit shown. 

The 2N136 converter is an oscillator 
and mixer combined. The two 2N135 

ANTENNA 

CONVERTER 

IANTENNA 

I.E 
AMP. 

I.F. 
AMP. 

DET. 
AUDIO 

DRIVER 

(A) TRANSISTOR BLOCK DIAGRAM 

CONVERTER I.F. AMP. 
DETECTOR 

AND 1st. AUDIO 

-- 

(B) TUBE PORTABLE BLOCK DIAGRAM 

CLASS B 

PUSH-PULL 
OUTPUT 

AUDIO 
OUTPUT 

SPEAKER 

SPEAKER 

Fig. 1-Block diagram comparisons of tube and transistor portables are shown above. 

18 SERVICE DEALER and ELECTRONIC SERVICING JUNE, 1956 

www.americanradiohistory.com



PORTABLES 

transistors are if amplifiers and are neu- 
tralized as any triode would be. 

A class B detector is used although 
many circuits may use a crystal diode 
for economy and simplicity. The class 
B detector however, provides about 10db 
audio amplification in addition to acting 
as a detector. The 2N44 output is en- 
tirely conventional with a .O1Pf capacitor 
C19, used for audio de -emphasis. 

Fig. 2 shows a class B push pull out- 
put which is used where more out- 
put is desired. This circuit draws power 
as the signal is increased and although 
not too common in tube work is quite 
an old circuit. The transistors used are 
usually balanced and should be replaced 
in pairs. 

Fig. 3 is a table of the various types 
of transistors currently used in transistor 
portables. Some manufacturers prefer 
NPN types while others use PNP units. 
There is no real difference in circuit 
operation except for the difference in 
polarities as mentioned above. It is not 

OUTPUT 
FROM DET. 

/ 2N132 

6.8 

50 
}2d 

1K 

2N 138 

82R 6.8 K 

-9V. 

.05 
I5ifd 

SPKR 

Fig. 2 - Typical push-pull output 
stage using type 2N138 transistors. 

by STEPHEN E. LARRAD 

uncommon to see both types used in one 
set. A little tracing of such circuits will 
reveal that the polarities are correct, this 
sometimes being achieved by returning 
the collector to ground and the emitter 
to the supply voltage for that part of 
the circuit which uses the alternate 
transistor type. 

CBS -Columbia TR250-TR260 

The CBS Porta -Console Model TR260 
uses a 2N172 transistor converter fol- 
lowed by two stages of if amplification 
using 2N145 or 2N146 transistors. A 
diode detector drives a single TI310 
transistor audio stage which is trans- 
former coupled to a push pull 2N185 
audio output. The circuit features up to 
1500 hours of operation at normal listen- 
ing levels and is supplied with a nine - 
inch speaker. The Porta -Console is 
equipped with a metal stand to convert 
the receiver to a consolette. 

The Power -Mite model 250, Fig. 4, is 
similar to the Porta -Console up to the 
detector. A class B detector is used in- 
stead of the diode to drive a single 2N44 
audio output stage. A jack is provided 
for earphone operation. Both models 
use a loop stick antenna and make use 
of a 455 kc if. 

Capehart-Farnsworth 11P7 

The Capehart-Farnsworth model 11P7 
is a 6 -transistor receiver with a diode 
detector. The power supply uses two 
nine volt batteries and will provide 1000 
hours of operation. The power output 
is 250 milliwatts (34 watt). This unit 
weighs 3 lbs., 3 ounces, and is supplied 
with a very attractive leather case. 
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Fig. 7-General Electric 675 transistor portable. 
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Fig. 8-Motorola Model 56T1 transistor portable. 
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Fig. 10-RCA Model 7BT-9J transistor portable. 

PNCIOTACt STANDARD NOTATION SCNETAATI0 

2N94 
MIXER 

RESISTANCE MEASUREMENTS 

Based Upon Use of Meter With 1.5 -Volt Internal Battery and 1,000 -Ohm 
Center Range; All Measurements Taken With Positive Probe (Not Necessarily 
the Red Probe) Connected to Terminal Being Measured. 

TRANSISTOR BASE BASE (WITH METER EMITTER COLLECTOR (MEASURED 
LEADS REVERSED) FROM B. LINE) 

XI 711.11 10KO 2.2X00 
X2 50000 3.0K0 55000 2.2K00 
X3 75000 7250 2.7X00 2. 2KO 
X. 8500 3.5X00 75000 8500 

Fig. 11-Regency Model TR -1 transistor portable. 
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Fig. 12-Zenith Royal 500 transistor portable. 

DeWald Models K544 - K701 
K701A - K701 B - K702B 

The DeWald model K544 "Tuck - 
away" portable is a 4 transistor unit 
utilizing a CK760 converter, one stage 
of CK760 if amplification, a diode de- 
tector and two stages of audio amplifi- 
cation. The set is powered by a single 
Eveready #246 nine volt battery which 
will give over 200 hours of operation. 
The radio is contained in a leather case 
and measures 3/" by 13/4" by 57x8". 

The DeWald models K701 and 
K701A are basically similar in specifica- 
tions, the chief difference being in the 
transistor lineup used. The K701 shown 
in Fig. 5. uses NPN type transistors in 
the rf ciicuits while the K701A uses the 
PNP type. When servicing, it is im- 
portant to observe polarities since the 
polarities of the NPN are exactly op- 
posite those of the PNP as previously 
mentioned. Both models use six tran- 
sistors with a diode detector and push 
pull output. The power source is an 
Eveready #276 nine volt battery. This 
set is trade named "The Playmate" and 
is housed in a non -breakable plastic 
case. The model 701B differs from the 
701 and 701A again chiefly in transistor 
types. 

The model 702B receiver, "The West- 
erner" is supplied in a leather case and 
features longer battery life than the 
701 series. Two Eveready #276 batteries 
are connected in parallel to give over 
1500 hours of operation. 

All the 700 series DeWald sets use 
the same basic schematic and include 
agc for more constant output at differ- 
ent signal levels. 

Emerson - 842 

The Emerson Model 842, shown in 
Fig. 6, utilizes six transistors and a crys- 
tal diode in a straightforward circuit. 
The transistor lineup makes use of the 
Texas Instrument NPN transistors. A 
2N172/830 converter precedes a two 
stage if amplifier. Any of three types of 

transistors may be used in the if stages, 
namely the 2N145, 2N146 or 2N147 
units. A 1N295 or 1N64 diode is the de- 

tector driving a PNP310 audio stage 
which is transformer coupled to a two 
transistor push pull class B output. This 
set utilizes two Eveready #276 nine volt 

CON- 
VERTER 

DETEC- 

IF AUDIO TOR 

PNP 
Type 
Tran- 
sistors 

2N111 2N112A 2N109 2N78 
2N112 2N135 2N131 353 
CK759 2N137 2N132 
CK760 CK76C 2N138 
2N136 2N185 

CK721 
2N44 
310 

NPN 
Type 
Tran- 
sistors 

235 234 
2N94 2N94 
2N172 2N145 
830 2N146 

2N147 

2N35 R35 
354 

Diode 
Types 

1N64 
1N295 
CK706 

Fig. 3 - Various transistors and 
diodes used in transistor radios. 

batteries in parallel to provide over 1500 

hours of operation and is supplied with 
a leather case. 

General Electric Model 675 
This receiver utilizes the GE tran- 

sistor series, and is shown in Fig. 7. The 
converter is a 2N136. Two if amplifiers 
use type 2N137 and 2N135 rf transistors. 
A 2N78 class B detector drives a single 
2N44 output stage. 

ZN 112 
CK 760 

MIXER 

560 

220 K 

.01 

LOOPSTICK 
ANTENNA 

455 KC. LE 
390.uµfá TOI.F 

. ! AMP 
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1K 

4.7K 

OSC. 
COIL 

068 
1.5K 

...L 

13900 

0.1 

A.G.C. LINE 

ZN 111 

CK 759 
OSC. 

2.7K 

4700 

Fig. 13-Separate CK760 oscillator 
and CK759 mixer used in circuit. 
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The GE 675 features agc and a 

power output of 60 mw. The if frequen- 
cy is 455kc and a jack is provided for 
earphones reception when desired. The 
size is 5% by 3-3/16" by 1/ and is 
powered by a 13'/2 volt battery. 

Hallicrafters Model TR88 

The Hallicrafters Model TR88 re- 

ceiver, trade named "El Diablo", is a 

six transistor model. A diode detector 
is used to drive an audio stage which 
is transformer coupled to a push pull 
Class B output. A loop stick antenna is 

used and the circuit is conventional. 
The battery supply consists of four 1/ 
volt cells series connected to supply six 
volts. The bat ry life is more than 
2500 hours on a four hour per day basis. 

This receiver features a 4 -inch speaker 
and AVC, and is furnished with a 
leather case. 

Motorola Model 56T1 

The Motorola Model 56T1 shown in 
Fig. 8 is a five transistor portable with 
a class B detector and a single -ended 
output stage. A 2N172 converter is 

followed by two stages of if amplifica- 
tion. The if amplifiers use either a pair 
of 2N146's or a 2N147 for the first if 
amplifier and a 2N145 for the second. 
The set is powered by either a nine volt 
standard battery (Eveready #216) or a 

mercury type (Mallory TR146R) for 
greater life. The battery life is up to 100 

hours. 
This receiver features an aluminum 

case with a loop stick antenna mounted 
in the carrying handle. The set measures 
5/2" by 3-9/16" by 1%Z" and weighs 18 

ounces. 

Raytheon Chassis Numbers 
4RT1 - 6RT1 - 7RT1 - 7RT4 - 8RT1 

The Raytheon 4RT1 Chassis (Model 
T100) series is a four transistor re- 
ceiver with a crystal diode detector. 
CK760/2N112 transistors are operated as 

a converter and a single if amplifier. A 
CK 706 diode drives a 2N132 audio am- 
plifier which is transformer coupled io 
a single 2N138 audio output stage. This 
set operates from a nine volt battery 
and uses a 455kc if. The power output 
is 20mw and an earphone receptacle is 

provided. 
The 6RT1 Chassis, (Model T150 Ser - 

(Continued on page 52) 
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Here is the first complete "testing package" for all 
paper, mica, and ceramic capacitors. With this one 
instrument-the Simpson Capacohmeter-you can: 
(1) detect most borderline capacitors in -circuit by 
means of the exclusive Simpson Pulse Test; (2) 
measure leakage of defective capacitors, including 
coupling capacitors, in ohms; (3) determine the 
capacitance directly, of good capacitors, from 10.0 
uuf to 10.0 uf. 

With this instrument, most tests can be made in - 
circuit. All tests are made under load conditions. 
There is no fussing with bridge circuits and balanc- 
ing controls. Readings are indicated on a large 41/2" 
meter with better than 10% accuracy. But that's not 
all. You can use the Simpson Capacohmeter to test 
for leaky wiring, sockets, and transformers ... to 
measure distributed capacitance of wiring to ground 
... to "high -pot" good components ... and many 
other tests which you will discover. 

Model 383A with leads and $8995 
Operator's Manual . . 

See your Jobber, or Write 

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

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

WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
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PART 2 

Condenser 
Checkers 

by STEVE TRAVIS 

This second and final installment describes additional 

makes and models of condenser checkers, their 

circuitry and operating principles. 

ANOTHER instrument used for capaci- 
tance measurements is the Sprague 

Model TO -4 Tel-Ohmike. This unit in- 
corporates in one instrument an accu- 
rate multi -range capacitance and power 
factor bridge; and insulation resistance 
megohmmeter for checking paper, mica 
and ceramic condensers; a leakage cur- 
rent test circuit for electrolytic capaci- 
tors, and an ac resistance bridge for 
measuring resistacnes. Pushbuttons are 
provided for instant range selection and 
a magic -eye tube simplifies bridge bal- 
ancing for capacitance measurements. A 
large meter gives direct pointer readings 
of insulation resistance and leakage 
current and shows the exact voltage 
applied to the electrolytic capacitors 
during leakage tests. 

In the Sprague model TO -4 capacity 
tester, a Wien Bridge circuit is employed 
(as shown in Fig. 6) to determine the 
value of an unknown condenser. The 
unknown capacitor is connected at the 
test terminals indicated. Condenser CS 
is fixed and is used for comparison in 
the bridge circuit with the unknown. As 
can be noted CS and the power factor 
control are in series. Fig. 6 presents a 
simplified diagram of the components 
used in checking capacitance values from 
.1 to 50 microfarads. For other ranges 
different condensers are switched in 
place of C5. The bridge is balanced on 
all ranges by the variable ratio arm, R27, 
a highly accurate linear -taper wire - 
wound resistor as the main bridge ele- 
ment. This potentiometer is especially 

selected in order to assure accurate 
matching of the calibrated scales over 
their full length. The ratio arm, for the 
particular scale, is adjusted so that the 
bridge balance or null detection is 

achieved as is evidenced on the highly 
sensitive "magic -eye" 1629 tube. The 
calibrated scale associated with the ratio 
balance resistor indicates the capacitance 
value when the null position is found. 

Insulation Resistance 

Insulation resistance is an important 
check of paper, mica and ceramic ca- 

. pacitors as made with the Sprague mod- 
el TO -4 capacitance analyzer. Perfect 
insulators are not available and there- 
fore all condensers have a certain defi- 
nite resistance which is termed insula- 
tion resistance. In a good condenser 
the insulation resistance is high so as 
to be negligible for the purposes to 
which it is to be applied. 

Insulation resistance tests are made 
only on electrostatic capacitors such as 

paper, mica, ceramic, etc. Electrolytic 
capacitors are generally tested for cur- 
rent leakage, not insulation resistance. 
Insulation resistance is measured with 
an ohmmeter that has a range in the 
megohms. Its rated value will be differ- 
ent for different types of condensers. 
Therefore to use the insulation resist- 
ance test for paper, mica and ceramic 
condensers it is necessary to know what 
insulation resistance values are accept- 

able for different types of capacitors. 
Mica Capacitors. Mica condensers are 

used where the important factor is a 

very high insulation resistance. Al- 
though mica as a dielectric material is 

one of the best, it is relatively expen- 
sive. Thus, these condensers are gen- 
erally employed in circuits where paper 
and other types are not suitable. Con- 
densers using mica dielectric are not 
generally made in capacitance values 
greater than .05 i f. However, its volt- 
age rating is higher than with other 
condensers. Standard molded mica con- 
densers will have an insulation resist- 
ance when new of more than 3000 
megohms. Low loss and silver mica 
types will have an insulation resistance 
when new of at least 6000 megohms. 

Ceramic Capacitors. Most ceramic 
capacitors rated at .02 if or less when 
new will have a minimum insulation 
resistance of 7500 megohms. 

Paper Capacitors. These condensers, 
constructed of a thin metal foil with a 

dielectric paper between, are physically 
smaller for a corresponding capacitance 
value. Their insulation resistance is less 
than that of mica and therefore they 
find applications where an important 
characteristic is not high insulation re- 
sistance. 

The minimum insulation resistance 
times capacitance product for paper 
tubular capacitors is 1000 megohm- 
microfarads when new. A capacitor is 

in no case required to have an insula- 

Fig. 8-Measuring leakage current of capacitors with the Sprague Model TO -4. 

(CLOSED ON 60V. POS. OF VOLT.SW4) 

CURRENT CIRCUIT, 
BUTTON "A" NORMAL 

R7 
12 
K11 

R9 
83 
K IL 

R9 
25 
Kn 

1/V- 
RIO 
IKn 

ADJ. 
VOLTAGE 

0-60/600 

VOLTAGE CIRCUIT, 
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20-40% -0 
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LT 
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Fig. 6-The Wien Bridge circuit of the Sprague Model TO -4 condenser checker. 

tion resistance of more than 5000 meg- 
ohms as per the following table. Mold- 
ed tubular condensers will usually ex- 
ceed these minimum limits by a wide 
margin. 

MINIMUM 
INSULATION 

CAPACITANCE RESISTANCE 

1.0 if 1000 megohms 
5 µf 2000 " 
.25 id . . . 4000 " 
.1 id or smaller. . . 5000 " 

The circuit employed in the Sprague 
Model TO -4 condenser tester for meas- 
uring insulation resistance is shown in 

Fig. 7. Passage of current through the 
condenser or other circuit element un- 
der test causes an increase in the nega- 
tive bias at the grid of VI and a conse- 
quent decrease in plate current. Plate 
current flows through the meter located 
on the face of the instrument causing 
the needle movement to be activated. 
The meter face is calibrated directly in 
megohms. 

In making this test on a capacitor all 
that is necessary to do is depress the 
button indicated for insulation resistance 
measurements after connecting up the 
condenser to the terminal posts. The 
insulation resistance is read from the 

Fig. 9-Simpson Model 383 In -Circuit Capacitor Leakage Tester circuit diagram. 

i 

R-1 R-2 R-3 

1 MrV VW 
220 K 220 K 220 K 

193 
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0- 
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MO 

QUICK CHARGE SW. 
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VI 
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/FACTORY ACTOR' 
1Kß 

150 V 
R9 
25 
KI1 

R7 
12 
Kn 

R8 
83 
KR 

ADJ. 
VOLTAGE 

Fig. 7-Simplified diagram of circuit used in making insulation resistance meas- 

urements wth a Sprague Model TO -4 condenser checker. 

meter scale after the pointer comes to 
rest. Wide fluctuations of the meter 
pointer indicate an intermittent capaci- 
tor which should be discarded. 

The Sprague Model TO -4 capacitor 
analyzer also tests electrolytic condensers 
for their leakage current. The circuit 
for determining the leakage current is 
shown in Fig. 8. A self contained power 
supply provides any desired test voltage 
up to 600 volts, dc. In making the mea- 
surement the condenser is connected to 
the binding post and button "A" is 

depressed activating the circuit shown 
at the right in Fig. 8. The voltage across 
the condenser and the meter circuit is 

adjusted to the correct working voltage. 
When button "A" is released the current 
can then be read directly on the cali- 

brated meter face. If greater accuracy 
is desired the range switch can be 

changed to the 6 ma scale instead of the 
60 ma scale for small currents. 

Tolerable amounts of leakage current 
are shown in Table B on the next page. 

Simpson In -Circuit Capacitor Leakage 
Tester Model 383 

A different type of condenser checker 
is the Simpson In -Circuit model 383. 

This unit has the feature of checking 
paper, mica and ceramic capacitors 

Fig. 10-Cornell-Dubilier capacitor -resistance bridge, Model BF -60. 
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ONE SPEAKER 
THE NORELCO 

for improving 
audio quality 

Unexcelled performance at a 
moderate price. Here is your 
invitation to a treat in superior 
performance. 

Features which make these 
Norelco FRS speakers distinctive 
are based on faultless design, 
quality materials and the best in 

workmanship. 

Exclusive alloy magnet steels, 
select cone materials, hand wound 
voice coils and individual align- 
ment-all contribute to "Living 
Sound", the luxury of listening to 
realistic reproduction through 
Norelco Full Resonance Speakers. 

Priced from $59.98 to $6.75 in all 
standard impedances and sizes 
from 12 inches to 5 inches. 

ADD TO... and improve any 
} sound system with/gm/col' 

*FULL RESONANCE SPEAKERS 

Send to Dept. E6 for more details 

North American Philips Co., Inc. 
100 East 42nd Street 
New York 17, N.Y. 

while they are connected into its 
circuit without disconnecting either end. 
It operates on the principle that leakage 
resistance of fixed capacitors which are 
deteriorating in service differs from con- 
ventional forms of resistance in that the 
leakage resistance is inherently unstable 
and changeable. Leakage resistance can 
be made to change value when subjected 
to shock pulsing. This change in the 
value of leakage resistance is reflected 
as a proportionate change in effective 
circuit resistance which can be indicated 
by an ohmmeter of the suppressed -zero 
type to obtain a very sensitive indication 
of change. Both static and dynamic 
checks are obtained with this unit. 

DC WORKING LEAKAGE 
VOLTAGE IN MA. 

25 
50 

100 

0.01 Ma. per mfd. 
plus 0.5 Ma. 

150 

200 0.02 Ma. per mfd. 
250 plus 0.5 Ma. 
300 

350 

400 0.03 Ma. per mfd. 
450 plus 0.5 Ma. 
500 

Table B-Chart of DC Working Voltage 
vs. Leakage in Ma. 

The circuit of the Simpson Model 383 
is shown in Fig. 9. A complete descrip- 
tion of the operation of this unit is 
described in the Nov. 1955 issue of 
Service Dealer, in the article entitled, 
"An In -Circuit Condenser Checker," by 
George Reade. 

Another excellent condenser testing 
unit that performs all the standard 
checks is the Cornell-Dubilier capacitor - 
resistor bridge Model BF -60. The visual 
indicator is an "Eye" (6E5) tubé which 
shows the balance or null of the circuit 
bridge with an indication of maximum 
opening of the "eye". Instruments such 
as this one are extremely handy in 
making insulation resistance measure- 
ments between coil windings, insulation, 
etc. In this unit the controls on the 
front are the range switch, leakage 
switch, power factor control and master 

1___GrOfi SwvT;;K 

... A:AGìT()R Bl'TTON 

iN'SUt.ATI^N Su -!TAN 

-AST CHARGE 

Fig. 13-Pyramid Model CRA-2 checker is designed for five basic types of 
measurements: capacitance, power factor, leakage current, resistance, and 
insulation resistance. 

control. The circuit employed in the 
measurement of the capacitance and 
resistance is a line frequency bridge 
type that permits great accuracy. The 
schematic for this instrument is shown 
in Fig. 10. 

An even more elaborate piece of test 
equipment is the Cornell-Dubilier 
capacitance -Resistance analyzer, Model 
BF -70. This unit incorporates both an 
accurate eye (6E5) tube but also pro- 
vides a separate meter to measure the 
voltages applied to the condensers under 

.. 
n.1se 

4.1 AC 

r w. WM, 

e1140K 
PI 

it 

ANN 

117 

n 

test. This meter is calibrated to measure 
the leakage current of electrolytic capaci- 
tors directly in milliamperes. For capaci- 
tance measurements a precision line 
frequency Wien Bridge circuit is 

employed. 
Figure 11 is a diagram of the 

Eico Resistance -Capacitance Bridge and 
R -C -L Comparator, Model 950 B, which 
is available in either kit form or factory 
assembled and wired. 

Capacitance values from 10 '.' f up 
[Continued on page 49] 

u 

Switch, SI, in extreme counter- 
clockwise position( POS.1) 

Sym. Description Sym. Description 
Cl cop., elec Rmfd-525V P3 pot., 100KO, 4W 

C2 cop., 200mmf, pec. RI res., 5000, 4W 

C3 cop., .02 mf, pec. R2 res., 250K, 1/2W, 1% 

C4 cop., 2mf, pec. R3 res., IMO, 1/2W 
C5,6,7 cop., .01 mf-400V R4 res., 200, 1/2W, 1% 

CB cop., .25mf-600V R5 res., 2K0, 1/2W, 1% 

C9 cap., elsc 4mfd-250V R6 res., 200K0,1/2W,1% 
PI pot., 10K0 R7 res., 3.3K0, 1W 

P2 pot., 1K0 w/SPSI RB res., 68K0, 1W 

Sym. 
R9 

RIO 
R11 

R12 

SI 
02 

VI 
V2 

Description 
res., 270K0, 1/2W 
res., 10M0, 1/2W 
res., 2.2K0, IW 
res., 470K, 1/2 W 

switch, ronge 
switch, SPOT, p/o P2 

tube, 6X5 
tube, 1629 

cs 

T 
SELECTOR SWITCH POSITIONS 

Pos. 1 1 O mmfd-5000 mmfd 
Pos. 2 .001 mfd-.5mfd 
Pos. 3 .1 mfd-50 mfd 
Pos. 4 50 mfd-5000mfd 
Pos. 5 .50 - 5000 
Pos. 6 50 D - 50KO 
Pos. 7 5KO - 5Mn 
Pos. 8 5Mf2 - 500MO 
Pos. 9 Comparator 
Pos. 10 Paper -Mica Test 
Pos. 11 Electrolytic Test 

Fig. 11-Circuit diagram of EICO resistance -capacitance bridge, Model 950B. 
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SYMPTOM CHECK 

Meek. or no sound nor video (picture), raster normal 

Weak or no sound - Video and raster normal 

Weak nr no v ideo - Sound and raster normal V-5. V -IS 
Poor Cr no horizontal nor vertical sync. - S.. 
and video normal (contrast control makes video 
darker or lighter) 

V-8. V-10 

Poor or no hori.zontal nor vertical sync. - Video 
weak or distorted, raster normal - Sound may or 

may net be normal. 
V -I6, V-17, V.I. V-2 

Poor OE no horizontal sync. - Ranter normal and 
r1 I (e. t e locks in vertically). V-8, V-10, V -II 

Poor or no vertical sync. - Ratter normal and 
sound normal (picture locks in horizontally) V-8, 9-10, V-15 

Horizontal line (no vertical sweep) - Sound normal V-10. 11-15 

Insufficient horizontal size, sound & video normal V -II. V-12, V-14 
Insuf f icient vertial size. or white horizontal bar 
in picture, horizontal size OK V-10, V -I5 

Mo sound, no raster - Tubes lit fuse, CR -I. CR -2 . 

Roo sound, no raster - Tubes not lit Plug connection in wall socket. 
ON-OFF switch, line cord. 

So sou., No video, No raster only tube V-16. 
11-17 lit, 

V -I4. V -I5. V -I8 or 
open heaters on two or more 
tubes -from V-1 to V-12. 

So sound, Mo video. Go raster, tubes V -I6. 
V-17 lit. Tubes in one string lit V -III. V -I5 
and V -I8 partially lit. 

Tubes in unlit string. 

By raster we moan the illuminated scanning lines. 
'Another very common fault is a shorted or open circuit antenne connection 00 set. 

SERVICE DEALER & ELECTRONIC SERVICING COMPLETE MANUFACTURERS SCHEMATICS. An exclusive service of Cowan Publishing Corp. by special arrangement with John F. Rider, PulAsher. 
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RCA RCA MODELS 8-14-7030, -7031, -7034, "PERSONAL," CHASSIS KCS 100E 

ADJUSTMENT CHECK LIST 

Extend the rods of the cabinet antenna making sure the 
bottom section is fully extended. Adjust the angle, rota- 
tion and rod length for best picture and sound on channel 
being used. 

Plug the power cord into the 117V. AC outlet and turn 
the receiver "ON." The receiver should operate normally. 
However, a check of the following adjustments should be 
made. 

*I. Check position of ion trap magnet and if 

necessary readjust the ion trap magnet for maxi- 
mum raster brightness with the brightness control 
as far clockwise as possible with which good line 
focus can be maintained. 

*2.. Check raster for proper framing (tilt) in mask. 
Adjust yoke positioning by rotating. To do this 
insert a screwdriver into the serrated collar at 
either point "A" or "B- shown in MAGNET AD- 
JUSTMENTS drawing and pry against the edge of 
the hood. 

3. Check width of the picture. Readjust width 
and drive adjustments, if necessary, as indicated 
below. 

*4. Check for normal operation of the horizontal 
hold control. Should hold sync for two full turns or 
more of the control. (See below if adjustment is 
required.) 

*5. Check centering of picture. Adjustment is 
made with the individual discs of the centering 
magnet or by rotating both discs together. Rotate 
the discs with a small screwdriver inserted in the 
teeth of the discs. 

6. Check height and vertical linearity. Reset 
controls where necessary for 1/4" overscan at both 
top and bottom. 

*7. Check for sound and picture tracking on a 
weak signal. Readjust 41.25 mc. sound boost ad- 
justment, if necessary, as follows: 

Adjust fine tuning for maximum picture signal, 
then adjust sound boost adjustment for maximum 
sound signal. The weakest channel must be used 
when making this adjustment. 

8. Check R -F oscillator adjustments at 84° point 
of fine tuning shown on drawing. Readjust if neces- 
sary starting at highest channel proceeding to the 
lowest. Be sure fine tuning is at 84° point when 
making adjustments. 

Width, Horizontal Drive and Sinewave Adjustments 

A. Set brightness control fully clockwise. 

B. Adjust drive for overdrive line then clockwise 
until line just disappears. If no line appears set 
fully counter -clockwise. 

C. Adjust width for 1/4- overscan at each side, with 
normal line voltage and normal brightness. 
Repeat Step B. 

D. Turn the horizontal hold control to the left, out 
of sync, to the point where interrupted oscilla- 
tion occurs. 

E. Adjust sinewave core, as the horizontal hold 
control is rotated to the left beyond the locked - 
in position, until 3 to 4 bars occur between the 
fall out point and interrupted oscillation. 

*Chassis must be removed from the case to make 
these adjustments, see CHASSIS REMOVAL sec- 
tion. 

CHASSIS REMOVAL-The chassis must be removed 
from the cabinet to replace tubes or the kinescope and to 

perform certain adjustments as explained above. 

Take the receiver off its stand and completely remove 

the two knurled screws at the sides of the cabinet. Never 
attempt to remove the chassis unless these two screws are 
completely removed, as their projection inside the cabinet 
may result in internal damage as the chassis is pulled 
from the case. Refer to CHASSIS REMOVAL drawing. 

Remove the knobs on the controls located in the cover 
and case assembly and take out the three screws holding 
the assmembly to the cabinet. Their location is indicated 
at "A." Lift the control case and cover directly upward 
to remove. 

Take off the carrying handle by removing the two 
screws at the ends of the handle. Also, remove the screw 
at the bottom front edge of the receiver case. These three 
screws are indicated at "B." 

Slide the chassis assembly, which includes the front 
frame and kinescope, out of the receiver cabinet. The 
antenna and A.C. interlock will automatically disengage 
as the chassis is removed. 

CHASSIS SERVICING.-Adjustment of the yoke posi- 
tion, centering magnets and the ion trap magnet may be 
made with the chassis completely assembled as shown 
in "B" of CHASSIS SERVICING drawing. The location of 

these adjustments is on the bottom of the front chassis 
section. 

Replacement of the tubes in the tuner unit requires 
removal of the speaker. To remove the speaker, loosen 
the speaker clamp screw shown in MAGNET ADJUST- 
MENTS drawing and slide the speaker out of its clamp. 
This will allow room to make tube replacement in the 
tuner unit. 

Service which requires circuit tracing or voltage meas- 
urements must be performed with the front and rear 
chassis sections separated. To do this, remove the six (6) 
self -tapping screws holding the front and rear chassis 
sections together. See "B" of CHASSIS SERVICING draw- 
ing. Remove only the screws indicated. The positions of 
the insulating boards should be noted for replacement 
when reassembling the chassis. 

Unplug the kinescope socket and slide the rear chassis 
section oft the end of the kinescope neck. Turn the chassis 
around making the bottom wiring side visible. Slip the 

kinescope socket leads out of the hole in the chassis, 
through which they are normally dressed, and pass the 
socket through the large yoke shield opening in the 
chassis and reconnect to the kinescope. With the chassis 
in this position, which is shown at "C" of CHASSIS SERV- 
ICING drawing, all points will be accessible for servicing.. 
Greater separation of the two chassis sections may be 
accomplished by the use of a short extension cable for 
the kinescope leads if desired. 

REPLACING THE CHASSIS IN THE CABINET.-Re- 
placement of the chassis in the cabinet is simply a re- 
versal of the removal procedure with several important 
additional steps to be performed. 

Make sure the insulating boards have been replaced 
in their proper positions. The boards are provided to pre- 
vent any thin metal object, which may fall or be inserted 
through the cabinet ventilating louvres, from coming in 
contact with high voltage circuits or from causing a short 
circuit to the cabinet. 

If the speaker was removed for tube replacement in the 
tuner, the speaker must be properly positioned before 
replacement of the chassis in the cabinet. The face of the 
speaker baffle must be exactly four and one -quarter 
inches (41/4") from the centerline of the chassis as shown 
in MAGNET ADJUSTMENTS drawing. The chassis will not 
slide into the case properly if the speaker extends out too 
far. When the speaker does not extend sufficiently, sound 
echoes may ocur within the cabinet. 

The A.C. interlock screw, located under the snap -out 
button on the cabinet rear, should be readjusted if the 
front and rear chassis sections were separated when serv- 
icing. Turn the adjustment screw fully counter -clockwise 
moving the interlock plug toward the cabinet rear. Proper 
alignment of the interlock plug and the antenna terminals 
is automatically achieved by the locating stud on the 
interlock as the chassis is inserted in the cabinet. After 
the chassis has been replaced in the cabinet and securely 

fastened, the A.C. interlock adjustment screw should be 
turned fully clockwise to insure proper contact in its 
receptacle. When replacing the screws holding the chassis 
in the cabinet, the screw under the bottom front edge of 
the cabinet should be replaced first. 
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SPEAKER 
CLAMP 
SCREW 
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(ROTATION) 
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=a==_ 
11111111 um 
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ION TRAP 
MAGNET 
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MAGNET 
SLEEVE 
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90 
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6 

OSCILLATOR ADJ. 

FRONT 

SOUND BOOST AND R -F OSCILLATOR ADJUSTMENTS 

KINESCOPE REPLACEMENT.-Remove the chassis 
from the cabinet as outlined under CHASSIS REMOVAL. 
Take off the front safety glass frame by removing the 
three screws holding the frame to the kinescope mounting 
strap. Turn the screw shown at point "C" in MAGNET 
ADJUSTMENTS drawing counter -clockwise moving the 
yoke away from the bell of the kinescope. Take off the 
kinescope socket, the ion trap magnet with its sleeve and 
disconnect the high voltage lead. 

Loosen the screw on the kinescope mounting ,strap, 
refer to MAGNET ADJUSTMENTS drawing, and slide the 
kinescope out of the yoke. 

Install the new kinescope and tighten the screw on the 
strap around the front edge of the kinescope. Turn the 
yoke positioning screw clockwise to bring the yoke for- 
ward against the kinescope bell. Replace the front safety 
glass frame, ion trap magnet and sleeve and the kine- 
scope socket. The sleeve between the kinescope neck and 
the ion trap magnet should not extend more than 3/e 

beyond the yoke hood after adjustment of the ion trap 
magnet has been made. 
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The IF response in a color receiver is carefully designed for a desired bandpass. The tuner, in 

turn is designed with as flat a bandpass as possible to keep the IF bandpass unaltered for the 

various channels tuned in. Departure from this flatness in color is less tolerab;u than in B&W. 

Color Tuner Circuit Analysis 
by BOB DARGAN and 

SAM MARSHALL 

From a forthcoming book entitled 
"Fundamentals of Color Television" 

ASIDE from the fact that tuners used 
in color TV receivers have a flatter 

bandpass than their black and white 
counterparts, they are essentially sim- 
ilar in design and operation. Such tun- 
ers may be of the vhf or vhf -uhf types. 
All tuners are made up of four sections, 
these being the antenna matching, the 
rf, the oscillator, and the mixer. 

Channel selection in vhf tuners is 
usually accomplished either by a tur- 
ret -tuned coil switching circuit or a 
wafer -type switch in conjunction with 
a tuned tapped -coil circuit. The latter 
type is often referred to as an incremen- 
tal inductance tuner. 

Tuner Antenna Matching Unit 
The section between the antenna ter- 

minals and the input terminals of the 
first rf grid is referred to as the antenna 
matching unit. The primary function 
of this section is to provide a proper 
impedance match between the trans- 
mission line and the grid circuit of the 
first rf tube. Also included in the an- 
tenna matching section may be found 
various FM and if rejection traps. 

Two types of impedance matching 
circuits which are generally used in 
tuners are the balanced transformer in- 
put circuit shown in Fig. 1, and a 
balun arrangement shown in Fig. 2. 
Both provide proper transformations of 
balanced to unbalanced circuits. 

In Fig. 1 this transformation is ef- 
fected by connecting the antenna strip 
T1 in parallel with the center -tapped 
coil L3. The balanced signal in the pri- 
mary of T1 is coupled to the secondary 
where it appears as an unbalanced sig- 
nal between grid and ground. FM in- 
terference is shorted out by the series 
combination C4 -L4, while the parallel 
resonant circuits Ll-C1 and L2 -C2 pro- 
vide rejection to incoming signals at 
the if frequency. 

Fig. 2, as mentioned previously, illus- 
trates an antenna input circuit using a 
balun for coupling the antenna energy 
into the receiver. This balun consists 
of two 150 ohm lines wound on sep- 
arate coil forms and connected in series 
as shown in Fig. 3A. An equivalent 
circuit is shown in Fig. 3B. Since the 
input . terminals are effectively con- 

nected to two 150 ohm lines connected 
in series, a 300 ohm balanced impedance 
match is provided for the antenna down 
lead. The output terminals are also 
connected to two 150 ohm lines con- 
nected in series, and grounded at the 
lower end of the line. Thus, the first 
rf grid sees an unbalanced 300 ohm 
circuit (the sum of two 150 ohm lines 
in series). Also, the antenna feeds into 
a balanced 300 ohm circuit since the line 
leads 2 and 3 are grounded at the an- 
tenna end. 

Winding these transmission lines on 
a coil form imparts properties of in- 
ductance to these transmission lines. At 
the very high frequencies received this 
inductance gives the transmission lines, 
infinite length properties because of the 
very high impedance introduced. Thus, 
grounding one end of the line does not 
have any effect on the other end.. Under 
these conditions a balanced to ground 
300 ohm input is effected at the antenna 
end without affecting the grid end, and 
an unbalanced to ground 300 ohm out- 
put is effected at the grid end without 
affecting the antenna end. 
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Fig. 1-Antenna matching unit using 
a 300 ohm balanced -to -unbalanced 
input circuit is shown above. 

Fig. 2-Antenna matching unit using 
balun with FM and IF traps. 
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Fig. 3-Balun provides 300 ohm 
impedance balanced -to -unbalanced 
line match as shown above. 
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Fig. 4-Simplified partial schematic of typical turret tuner showing RF portion of 

unit. Triodes are used in a cascode arrangement. See text for explanation of 

the functions of the various components shown in figure. 

Fig. 5-Simplified partial schematic of incremental inductance type of tuner. In 

this method of tuning an inductance is tapped, the taps being selected by a 

wafer switch. L2 and L4 are used to compensate for the Miller effect. 

Tuner RF Amplifier Units 
The rf amplifier unit of a typical tur- 

ret type tuner is shown in the simplified 
schematic Fig. 4. A triode cascode cir- 

cuit is used. One of the principle reasons 
for using triode tubes is their higher 
signal to noise ratio when compared 
to pentodes. 

Individual channel coils for the an- 
tenna and mixer sections are connected 
into the respective circuits by means of 

a turret switching mechanism. The rf 
output of the first triode tube V1 is fed 
directly into the cathode of the second 

triode, V2, the latter being connected 
as a grounded grid amplifier. Choke 
L4 prevents V2 from loading VI and 
detuning the first tuned grid circuit. 

Notice that fixed bias is applied to 
the grid of V2 through R4 and R5. 

This improves the agc action of the cir- 

cuit in the following manner: Suppose 

a strong signal is tuned in. The agc 
bias on VI will increase, causing the 
plate current in VI to decrease, and the 
plate voltage to become more positive. 
Since the cathode of V2 is connected 
through L4 to the plate of VI, its volt- 
age with respect to ground will also 
increase. This will increase the bias 
between grid and cathode V2 (since 
the voltage between grid and ground 
on V2 is constant) and the tube gain 
will decrease. Thus the output remains 
constant for various signal inputs. 

A simplified partial schematic of an 
rf circuit used in an incremental induc- 
tance tuner is shown in Fig. S. Chan- 
nel switching is accomplished by taps 
on coils Ll, L2, and L3. As in the tur- 
ret type tuner a cascode tube is used 
for rf amplification. 

Shown also in this schematic is a 
circuit used in a number of receivers 

for reducing distortion of the rf band- 
pass response. This circuit entails the 
use of L2, L4 and C3, (the latter act- 
ing as a blocking condenser), connected 
across the plate and grid of the first rf 
tube. 

Coils L2 and L4 are effectively in 
parallel with the plate to grid internal 
capacitance, Cgp, of the tube. At the 
channel received, this combination acts 

as a parallel resonant circuit thereby 
introducing a comparatively high im- 
pedance between plate and grid of Vl. 
The advantages of such a circuit be- 

come apparent from the following con- 
siderations. 

It will be recalled that the input 
capacitance of an amplifier varies with 
the grid bias, (agc voltage). This is 

known as the Miller Effect. In color 
TV tuners serious distortion of the rf 
bandpass can result because of the de - 
tuning produced by this effect. How- 
ever, by making L2 and L4, in conjunc- 
tion with Cgp, resonant to the incoming 
frequency, a high internal impedance 
path between plate and grid within 
the tube is effected and the Miller 
Effect is decreased. Thus the bandpass 
response is maintained constant over 
the ranges of channels being received. 

Notice that the coil L2 is tapped so 

that resonance may be obtained on 
every channel tuned in. 

Tuner Oscillator Converter Unit 
Tuner oscillator sections are generally 

modified Colpitts circuits in which the 
tube capacitance is used as one of the 
feedback elements. The oscillator fre- 
quency is adjusted to the sum of the 
incoming rf and if frequencies. A typi- 
cal tuner oscillator circuit as used in a 

turret type tuner is shown in Fig. 6. 

Referring to Fig. 6 we observe that 
the oscillator energy is inductively 
coupled into converter from Ll to L2, 
in the rf mixer strip. Also coupled to 
L2 is L3, the rf output coil, so that both 
the oscillator and rf signals are fed into 
the converter via L2. The output of the 
converter generally contains an if trans- 
former (such as Tl) tuned to a suitable 
if frequency. 

Testing and Aligning 
The point marked TP, located be- 

tween grid and ground of the converter, 
is a test point for observing the rf fre- 

quency response of the tuner with a 
scope. In this case a sweep frequency 
signal generator is connected to the 
antenna terminals as shown in Fig. 7. 

Bandpass adjustments are made with 
the aid of C7 in Fig. 6, and C4 and C7 

in Fig. 4. 

Oscillator frequency adjustments in 
a turret tuner are made initially with 
C3 in conjunction with C2 (set at its 

center position) and Ll (for Channel 
2). Following this initial adjustment 
individual channel frequency adjust- 
ments are made by means of a slug 
on Ll (for each channel). 

Oscillator operation may be checked 
by means of a VTVM connected be- 
tween grid and cathode (ground) of 
the oscillator. If the oscillator is oper- 
ating correctly a negative voltage will 
be obtained at the grid, this voltage 
varying with different makes and mod- 
els of tuners. 

VHF -UHF Tuners 

Many color TV receivers are equipped 
with VHF -UHF tuners. For this 
reason a brief discussion of these de- 
vices is in order. 

An effective method of obtaining 
reception on UHF in conjunction with 
VHF is to use one of the selector posi- 
tions for UHF. How this technique 
is employed to tune in the various UHF 
stations is explained in the following 
paragraphs. 
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Fig. 6-Simplified partial schematic 

of turret type tuner showing oscil- 

lator -converter circuit. 
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Fig. 7-Connections for a tuner with a 

sweep generator. 

The block diagram shown in Fig. 8 

compares the circuit layouts of the 
tuner for both VHF and UHF recep- 
tion. When the selector mechanism is 

switched to the UHF position, 41-47 
me transformers are inserted in the 
antenna and rf-osc strip sections. At 
.he same time the VHF oscillator is 

3isabled. 
Referring back to the output of the 

JHF unit (which provides an output 
if signal between 41 and 47 mc) we 
observe that this output is fed into the 
input of the 41-47 mc transformer in 
the antenna circuit. Thus, during UHF 
reception the tuner provides three stages 
of 41-47 mc if amplification before the 
UHF signal reaches the regular if sec- 

tion of the receiver. 
Figure 9 illustrates the circuit diagram 

of the UHF section of a typical (Stand 
and -Coil) UHF -VHF tuner. This sec- 

tion is divided into three compartments. 
The compartment on the left contains 
the first rf line and its tuning condenser. 
The energy from this circuit is linked 
coupled to the rf line and tuning con- 
denser shown in the 2nd compartment. 
The output of the latter is then link 
coupled to a crystal mixer. 

The compartment on the extreme 
right contains a modified Colpitts UHF 
oscillator with its tuning condenset 
ganged to the rf and mixer tuning con- 
densers. The oscillator output is link 
coupled to the other terminal of the 
crystal mixer. The output of the crys- 
tal mixer contains the 41-47 mc if out- 
put which is fed into the antenna sec- 
tion of the VHF turret. 

Alignment of a UHF tuner is similar 
to a VHF tuner in that correct band- 
pass must be maintained. This is ac- 

complished by means of the trimmers 
shown in the diagrams, and by follow- 
ing procedures analogous to those 
pursued when aligning VHF tuners. 
Again, it must be emphasized that these 
procedures vary with different tuner 
makes and models. 

It will be observed that the symbolic 
representation of UHF components is 

quite different from that shown in con- 
ventional broadcast and VHF circuits. 
This is because at the very small wave- 
lengths employed in UHF, conventional 
coils and condensers are physically too 
large to be effective. For this reason 
also, the wiring and associated connec- 
tions play a significant part in deter- 
mining correct circuit operation. Thus, 
where in VHF we are accustomed to 
"lumped" condensers and inductors 
with their associated leads, in UHF 
the wavelengths are so small that con- 
ventional capacitors and inductors can- 
not be used. UHF tuning may be ef- 
fectively accomplished by simple lengths 
of conductors cut to the desired resonant 
frequencies. As such, these conductors 
are called tuned lines. 

From antenna theory, we know that 
a simple half -wave antenna as shown 
in Fig. IOA, becomes a quarter -wave 
(non -radiating) element of transmis- 
sion line shorted at one end when 
folded up as shown at (B). Such a line 
is equivalent to a quarter -wave length 
of coaxial cable shorted at one end as 
shown at (C). 

The open ends of a quarter -wave 
coaxial line shorted at the far end rep- 
resent a parallel resonant circuit. If 
the coaxial line is reduced in length 
the resonant frequency will be in- 
creased. Conversely, if the line length 
is increased the resonance frequency 
will be reduced. Connecting an exter- 
nal condenser across the open terminals 
of this circuit has the effect of reducing 
its resonant frequency or increasing its 
line length. 

It is customary to make the initial 
line length of the tuned line resonant 
to the highest frequency desired, and 
to tune in the lower frequencies by 
means of an externally connected var- 
iable condenser as shown in Fig. 10D. 

In actual use the coaxial transmission 
line is replaced, as shown in Fig. 11, 
by a U-shaped metal channel which 
takes the place of the inner conductor, 
and the tuner housing and which takes 
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Fig. 8-Block diagram comparison of VHF and UHF functions of a VHF -UHF tuner. 
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Fig. 9-(Above) Diagram representing 
UHF section of typical UHF -VHF tuner. 

Fig. 10-(Right) Development of tuned 
coaxial section from half -wave dipole. 
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the place of the outer conductor. The 
unit is tuned by connecting the small 
variable condenser between the free 
end of the U-shaped channel and the 
tuner housing as shown. 

Coupling from the antenna to the first 
tuned circuit is accomplished by a link 
as shown at the left of Fig. 9. Coupling 
out of the circuit is effected by the 
looped flat springs which provide con- 
tact between the variable condenser 
rotors and the housing separators. 

At the very high frequencies used 
in UHF such a spring forms an appre- 
ciable impedance path to ground so 

that an appreciable signal voltage is 

Fig. 11-Mechanical representation 
of tuned coaxial line for UHF use. 

VAR. 
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VAR. COND. 

n 
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2nd. 
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Fig. 12-Condenser spring contacts 

form common impedance path be- 
tween tuned lines for transfer of 
signal from 1st to 2id tuned line. 

developed across the spring between 
its point of contact with the variable 
condenser and the point at which it 

is connected to ground. This system 
is shown schematically in Fig. 12. Thus 
the spring supplies the common im- 
pedance path across which the signal 
is transferred from one rf line to the 
other. 

sc 
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MARINE 
ELECTRONICS 

[from page 17] 

quired, from a portable inverter such as 

the Cornell-Dubilier "Powercon." 
Arrange a board on your service bench 

with /" bolt terminals wired to the 
batteries with #4 cable. 

On the dc power panel, install a dc 
voltmeter (which can have a low -sensi- 
tivity movement) and a dc ammeter 
which will indicate as high as 50 am- 
peres. Protect this meter with a shunting 
switch and a fuse, to prevent dynamotor - 
starting surges or accidental short circuit 
from burning it out. 

A "service station" type of battery 
charger is designed to handle up to 6 

batteries in series. "Float" one of these 
across the battery bank, charging when 
hydrometer or voltmeter give a low 
reading. Or a smaller charger, such as 
the 6 or 12 -volt units available from 
electronic sources, or even stores such 
as Sears, can be used to charge the 
bank. However, it will be necessary to 
disconnect and "parallel" the batteries 
for charging, or wire them with a heavy 
(60 -ampere) multi -pole charge -discharge 
switch. 

Field Instruments 
A 20,000 -ohms per -volt combination 

meter is the main item. Almost every- 
thing else needed can be improvised 
on the job. For example, instead of using 
an audio oscillator, to test a receiver 
amplifier, put your finger on the grid 
of the first audio tube. If the loudspeak- 
er buzzes, the af amplifier is working. 

For transmitter testing, carry a neon 
bulb (Type NE -2 works fine) and a 
flashlight bulb soldered to a 2" diame- 
ter 2 -turn coil of wire. Use a volt -ohm 
milliammeter (carry a phone jack for 
plugging it into meter sockets) for dc 
current readings, and carry a low -range 
rf ammeter (0-1 ampere, with shunt for 
higher current) for tuning. 

A simple adaptor can be built to 
connect a 1N34 diode across the volt - 
ohm milliammeter terminals for meas- 
uring rf fields, which is very useful in 
transmitter tuning. The photographs 
show how this is made. 

The next installment will go into the 
peculiarities of boat electrical systems 
you will encounter. BB 

r 
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Fig. 6-Coiltenna mounted on car. 

LTHOUGx today's advanced engineer- 
ing know-how has produced auto 

radios with remarkable sensitivity and 
over-all performance, there is still a de- 
sire, and in many parts of the country, 
a need for greater sensitivity. The de- 
sire seems to be universal, and the need 
is definitely felt in mountainous areas, 
ore -bearing country, plains areas, and 
fairly remote districts. Of course this 
could be accomplished through the addi- 
tion of another stage within the radio 
itself, but this would not be the answer 
for the millions of radios in the field. 
A practical answer was to design a de- 
vice which would allow advantage to 
be taken of that one thing which all 
car radios have in common, namely the 
vertical or whip type antenna. The re- 

sult, more signal input voltage. 

Fig. 1-Half-wave antenna with its 

grounded quarter wave counterpart. 

COILTERNA 
(Large L) 

RATIO TRIIRc7t 
(Small C) 

1 1L 

/ 

Something New 

In Auto Antennas 
By Engineering Department 

Electrend Products Corp. 

A very sensitive and practical unit 
has been developed by the Electrend 
Products Corp. The "coiltenna" as it is 

called, consists principally of a coil, the 
purpose of which is to reproduce elec- 
trically the same inductance and capac- 
ity which is present in broadcast towers. 
The broadcast tower is tuned against 
ground and a counterpoise of ground 
radials. The coiltenna tunes the auto 
antenna against the ground and uses 
the car body as a counterpoise. The 
antenna, being resonant within itself, 
will then deliver a much higher signal 
voltage to the radio input stages. More 
signals are raised to the level of avc 
action and as a result noise is greatly 
reduced. 

After the installation of a coiltenna, 
the antenna itself resonates at 700 kc, 

but is fairly broadbanded through the 
use of a carefully designed coil of the 
proper Q. The coiltenna functions 
around a very basic law which states 
that an inductance (L) in series with a 

wire will electrically lengthen that wire 
whereas a capacitance (C) in series will 
electrically shorten it. After the instal- 
lation of a coiltenna, the antenna has 
been lengthened to a point slightly 
greater than a quarter wave length, and 
the circuit detuned. The antenna trim- 
mer, being also in series, is used as a 

vernier to shorten it just enough to 
bring in the quarter wave length (see 
Fig.1) . 

The trimmer is tuned at 1400 kc as 

recommended by the auto radio manu- 
facturer. As noted in Fig. 2, this peak 
plus the coiltenna peak and the 500 kc 

Fig. 3-Increase in signal strength achieved with the addition of the Coiltenna. 

Stations B and C become strong. Station A is not affected, having reached 

its AVC level. 
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Fig. 5-Initial mounting operation. 

low end peak within the radio itself 
combine to produce an overall resultant 
rf signal gain curve which is consider- 
ably higher than before. It must be 
realized however, the actual rf gain 
achieved as well as data shown on the 
curve will vary with different auto ra- 
dios and in different terrain. Some of 
the locations above large ore deposits 
may effect an even greater gain, while 
in another location slightly less gain 
may be experienced. In any case the 
manufacturer states that a minimum rf 
gain of 30 db can be expected across 
the entire broadcast band. 

Fig. 2-RF signal gain that can be 

achieved with the Coiltenna unit. 

Percentage of increase varies with 

the particular location and terrain. 

Fig. 4- Construction of Coiltenna. 
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Since the coiltenna electrically length- 
ens the antenna by such a large ratio, 
there is very little difference between 
a short stub or an extended whip. For 
this reason the antenna need not be 
extended where it could be broken or 
bent by low hanging trees or garage 
doors. 

As mentioned before, coiltenna will 
bring a number of stations up to the 
level of avc action. In other words, 
strong local stations which may already 
be hitting the avc control, will receive 
no noticeable increase insofar as the ear 
is concerned. Far more important is 
the fact that many new stations will 
reach this level and will become strong 
and usable, as illustrated in Fig. 3. 

Mechanical rigidity is accomplished by 
winding the coil on a strong fiberglass 
rod which serves as an insulator. This 
assembly is inserted between the top 
and bottom caps, enclosed in a plastic 
tube for weather protection and com- 
pressed under 1500 lbs. of pressure. 
Locking screws are tightened on the 
core making the coiltenna as strong 
and rugged as a single piece. Note in 
Fig. 4 that the coil leads are attached to 
the top and bottom cap putting it in 
series with the antenna itself. 

It is only necessary to sever your an- 
tenna at approximately 1Y2 inches from 
the base, as shown in Fig. 5, slip a coil- 
tenna over this cut section and tighten 
two Allen screws. The upper portion 
is then inserted in the top of the coil- 
tenna and two screws are tightened. 

After installation, the antenna trim- 
mer is returned for maximum volume 
while set is tuned to some weak station 
around 1400 kc on the dial. This trim- 
mer is usually adjusted with a screw- 
driver through one of the vent holes 
in the radio. In some cases, however, 
it is a knob. In any case this trimmer 
is located very close to where the an- 
tenna plugs into the set and is usually 
marked "Ant. Adjust." 

As may be observed, there are thou- 
sands of antennas which are either bent, 
rusted or broken. As replacement, the 
manufacturer has developed an "elec- 
tronic antenna" sold under the trade 
name "Electenna." This is inserted 
over the broken stub of the present 
mount (the same as with the coiltenna) 
but contains an integrally mounted 15 - 
inch antenna of tough spring steel. 

By popular demand, the serviceman's most -wanted book, 

Video speed Service Systems Vol.1. is now also available 

in a low cost PAPER BOUND COVER EDITION 
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CONTENTS: 

A compilation of specific receiver 
service repairs, "bugs", chronic troubles, 
field circuit changes, manufacturers' 
production revisions, etc. The compila- 
tion enables the service technician to 

pin -point what is wrong with any given 

TV set and to correct the fault in the 
shortest possible time. 

SOURCES: 

The material was obtained directly 
from manufacturers, distributors' serv- 
ice departments, TV service organiza- 
tions, and top TV Service -dealers 
throughout the country. Furthermore- 
all material has been checked carefully 
to assure dependability and accuracy. 

USES: 

The VSSS data sheet for any particu- 
lar TVset maker's model or chassis num- 
ber gives: 1-the section of the set af- 
fected; 2-the symptom; 3-the cause 
of complaint; 4-the solution, in simple, 
understandable and usable form. 

Video Speed Service Systems is guaranteed to simplify servicing all TV sets. Contains over 600 service 
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North Bay Radio and Television 
Association, Vallejo, California 
(NBRTA) 

The North Bay Radio and Television 
Association has taken another forward 
step in publishing and distributing a 

suggested price list. Action was taken 
by a special committee last year. The 
price list was approved later at the 
February NBRTA general meeting. It 
was felt that in as much as the prices 
that have been recommended do not 
necessarily reflect the total charges it 
was nevertheless a valuable guide in 
determining labor costs. 

Many NBRTA members felt that 
this suggested price list has helped cus- 

tomer relations considerably. It was 
emphasized that not only does the 
schedule contain labor charges but 
makes allowances for testing necessary 
to locate the faulty part or circuit. Prices 
for replacement parts and tubes used 
are extra. 

Ray Warthen, NBRTA President, ad- 
vised that widely adapted copies of the 
schedule are available to any service 
business upon request, there is a small 
charge for handling and mailing. The 
Television and Radio Serviceman's As- 
sociation of Richmond, Sonoma County 
Radio and Television Dealers Associa- 
tion and the Television Service Dealers 
Association of the East Bay have 
adopted similar suggested labor pricing 
schedules. 

Association Radio -Television 
Servicemen of New York, Inc. 
(ARTSNY) 

ARTSNY is proud to announce its 
establishment of a Color Clinic. It will 
continue its monochrome clinic at the 
same time. As in the past these meet- 
ings will be held at P&L TV, 220 Knick- 
erbocker Ave., Brooklyn, N. Y., under 

by SAMUEL L. MARSHALL 

the able directorship of Mr. Henry 
Levine. This clinic is for color only. The 
Black and White Clinic will be trans- 
ferred to R.N. TV, 663 Washington 
Ave., Brooklyn, N. Y. Schedule for 
both clinics are for Wednesday eve- 
nings. 

A committee of ARTSNY members 
met recently with the Long Island 
Guild in Long Island. The purpose of 
the meeting was to acquaint ourselves 
with the Long Island Guild and to see 

if we could have closer cooperation be- 
tween Associations on matters that per- 
tain to the servicing industry in general. 

° I'M AN AanSTF -- HOT Jusr A 7veE-PvctERfi 

Radio and Television Servicemen's 
Association of Pittsburgh, Penna., Inc. 

The first in a series of technical lec- 

tures was recently given by Mr. W. F. 
Patterson, Field Engineer, Crosley Div. 
of the AVCO Mfg. Corp. at the Gray - 
bar Auditorium, co -sponsored by the 
Graybar Electric Co. 

Mr. Patterson, who is well versed in 
his topic, deviated from the usual slide 
and chalk board type of lecture, giving 
the assembled audience a run-down on 
factory changes and field service faults, 
as found through experience, in Crosley 
TV chassis, from the 1949 V to the 
present El Dorado. 

The lecture was very well received, 

since information such as this saves 

time in a busy day, and therefore puts 
money in a technician's pocket. Future 
lectures will be conducted along this 
line. 

Empire State Federation of Electronic 
Technicians Associations (ESFETA) 

The 8th Annual Meeting of the Em- 
pire State Federation of Electronic Tech- 
nicians Associations (ESFETA) was 
held recently in Binghamton's Hotel 
Arlington. Delegates and observers from 
five associations of the State of New 
York were present for the full day 
schedule. 

Annual elections were held resulting 
in the election of Gordon Vrooman of 

Syracuse T.T.A. to the Presidency. 
Harold Hazzard of Binghamton, South- 
ern Tier Chapter, RSA, became Vice 
President; John A. Wheaton, of Radio 
Television Guild of L.I., Secretary; Pat 
Pratt of Radio Television Service As- 
sociation of Western New York re- 
tained the Treasurer's post and Herman 
Seehausen, of ETA of Jamestown be- 

came Sergeant at Arms. 
The topic of the possibility of Gen- 

eral Electric entering into centralized 
service in connection with their new 
color set received lively comment. Mem- 
ber associations were urged to write 
General Electric in an attempt to dis- 
courage such activity. 

The delegates joined Mr. Dan Creato, 
Vice President, and his assistant, Mr. 
Weber, of RCA Service Company, in a 

round table discussion, with RCA's 
Warranty policies on Color as the core 
of the discussion. At the conclusion of 
the meeting, Mr. Creato expressed ap- 
preciation for the opportunity to extend 
some of the thinking of RCA Service 
Company to members of independent 
service, and in return, receive some of 
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the observations and criticisms of inde- 
pendent service. 

Electranodes Inc., 
of Bridgeport, Conn. 

Electranodes Inc., of Bridgeport, 
Conn., announces that an award has 
been presented to Arthur L. Litchfield 
of Seaside Radio & Television by the 
Electranodes, Inc., following a dinner 
held in his honor. 

Mr. Litchfield was also named Man 
of the Year for 1955 at the 2nd Annual 
Convention of the Television Service- 
men's Association. 

James Schneider, President 

National Alliance of Television and 
Electronic Service Associations 

The 1955 "Friends of Service" Award 
of the National Alliance of Television 
and Electronics Service Associations was 
conferred on P. R. Mallory & Co., Inc., 
of Indianapolis. J. Earl Templeton, Mal- 
lory Distributor Division Manager, in 
center, receives the award plaque from 
(at left) Vincent J. Lutz of St. Louis, 
West Central vice president of 

NATESA, and (at right) Frank J. 
Moch of Chicago, NATESA president. 
The award was made to Mallory in 
recognition of "outstanding service to 
TV -radio service management in cre- 
ating better customer relations." 

Radio Television Guild of Long Island 
The Guild in cooperation with Chro- 

matic Laboratories and Telechrome 
Incorporated, arranged the first public 
demonstration of the new Single Gun, 
(Lawrence) color television receiver ... another Guild first. Present at the 
meeting were all the men that had a 
hand in developing this new receiver 
and uppermost on the agenda was Ray 

Popkin Clurman, Chief Engineer of 
Telechrome, Incorporated, who was the 
speaker of the evening. 

While relatively brief because of the 
simplicity of the receiver, he covered the 
circuit from antenna to speaker and 
answered questions during the lecture 
as they were put to him. Finally came 
the demonstration of the Lawrence tube 
in action. A vertical "doughnut chassis" 
with the tube through its center was 
turned on and the color program came 
through beautifully. Here was a tube 
that could receive color and do it well, 
that could be produced for a fraction 
of the cost of its predecessors, that need- 
ed only a few adjustments, that was 
virtually unaffected by magnetic fields 
and that would require fewer tubes in 
the receiver. The Lawrence single -gun 
color tube has been a tribute to its in- 
ventor, a satisfying challenge to its de- 
signer, Claremont, and a valuable asset 
to the set manufacturer. 

Philadelphia Radio Servicemen's 
Association (P.R.S.M.A.) 

PRSMA held their last open meeting 
recently at the Franklin Institute, and 
had as the speaker Sy Gerschsyer, Dis- 
trict Sales Manager of the Channel 
Master Corp. who spoke on antennas. 
There was a one and a quarter hour 
movie show on antennas for television. 
The program put on by Sy was edu- 
cational and interesting especially now 
that so many customers want to get 
Channel 12. Radio Electric Service Co. 
co -sponsored this meeting. 

The next meeting will be an extra 
special meeting on RCA Color Tele- 
vision service problems and how to 
correct them. The speaker will be Wil- 
liam Powell of RCA Service Co. This 
meeting is co -sponsored by Raymond 
Rosen & Co., and will be held at the 
Franklin Institute, 20th and Parkway. 

National Alliance of Television and 
Electronic Service Associations 
(NATESA) 

Omaha, Nebraska was the scene of 
the 1956 Spring Board of Directors 
meeting with TESA -Omaha acting as 
host. 

Very serious consideration was given 
to such subjects as various forms of in- 
surance, licensing, parts jobber rela- 

[Continued on page 47] 

w` 
\ Complete SERVICE KNOWLEDGE 

AT UNBELIEVABLY LOW COST! 
RIDER MANUALS-THE ONLY FULLY FIELD-TESTED, FACTORY -APPROVED SERVICE 

DATA-IS AVAILABLE TO YOU AT AN INCREDIBLE PER CHASSIS COST OF 8,1 AT A 

PER -MODEL COST OF ONLY 2t. . . . 

ANNOUNCING TV 18 
-For June 10th 

ONLY $19 80 

HAVE YOU 

GOTTEN YOUR 

TV 11 YET? 

HANDBOOK OF 630 -TYPE TV RECEIVERS 
by Hiller & Bierman 
Deals with all versions of the famous 630 -type 
receivers made up to 1955. Explains modifica- 
tions and circuit improvements made by vari- 
ous manufacturers, and includes 26 pages of 
troubleshooting charts. A book every techni- 
cian can use to major advantage! Soft Cover, 
200 pp. 53/4 x 8t/e", illus. 
#174 .. Only $3.50 

RECEIVING TUBE SUBSTITUTION GUIDE 
by H. I. ti idrlleton 

Lists 2,500 radio -TV tube substitutions. A1.0 
lists ratings and wiring instructions, original 
and substitute tube socket illustrations. Soft 
Cover, 224 pp., 8% x 11", illus 
#135 Only $3.00 

FIRST SUPPLEMENT: Lists 750 new and dif- 
ferent tube substitutions, not listed in the 
original edition. Soft Cover, 48 pp., 81/2 x 11", 
#139 Only $ .99 

SECOND SUPPLEMENT: Features 134 TV pic- 
ture tube substitutions as well as over 190 
AM -FM -TV receiver tube substitutions. This set 
of Three books is the most complete coverage 
available on the subject. Soft Cover, 48 pp., 8t/ x 11", illus. 
#139-2 Only $ .99 

PICTURE BOOK OF TV TROUBLES 
by Rider Lab. staff 
A series of books, each covering a different 
part of the TV receiver, and showing typical 
troubles, their symptoms and causes. All ma- 
terial is from actual case histories. These 
books do your troubleshooting for you! Soft 
Covers, 5t/¿ x 8./2", illus. 
VOL. 1: HORIZONTAL AFC -OSCILLATOR 

CIRCUITS 
#168, 80 pp. Only $1.35 
VOL. 2: VERTICAL SWEEP -DEFLECTION 

CIRCUITS 
#168-2, 96 pp. Only $1.80 
VOL. 3: VIDEO IF & VIDEO AMPLIFIER 

CIRCUITS 
#168-3, 96 pp Only $1.80 

VOL. 4: AUTOMATIC CAIN CONTROL CIR- 
CUITS 

#168-4, 96 pp. th,Iv $1.80 

TV FIELD SERVICE MANUALS WITH TUBE 
LOCATIONS 
edited b. Harold Alsberg 
A practical series of tube location handbooks, 
plus discussion of trouble symptoms, adjust- 
ments, etc. Each volume has 7 years coverage, 
starting with 1947. Soft Cover, spiral binding, 
5t/ x 8%", illus. 
VOL. 1: Covers sets by Admiral, Affiliated Re- 

tailers (Artone), Aimcee (AMC), 
Air King, Air Marshall, Allied Pur- 
chasing, Andrea, Arvin, Automatic. 

#155 Only $2.10 
VOL. 2: Covers Bendix, Capehart, CBS -Co- 

lumbia, Crosley, Domont. 
#155-2 Only $2.40 
VOL. 3: Covers Emerson, Fada. 
#155-3 Only $2.10 
VOL. 4: Covers GE, Hallicrafters, Hoffman. 
#155.4 .,._....._ __ _ Only $2.40 
%()L. 5: Covers Motorola, Philco. 
#155-5 _. Only $2.40 

RIDER MANUALS 

AND THE FAMOUS 

LINE OF ECONOMICAL 

RIDER BOOKS 

ARE AVAILABLE AT 

YOUR PARTS JOBBER. 

LOOK FOR THE 

RIDER BOOKSELLER. 

FREE CATALOG ON REQUEST 

If your jobber does not sell Rider Manuals order them from us. 

JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, New York 13, N. Y. 

In Canada: 
Charles W. Pointon, Ltd. 

6 Alcina Ave., Toronto, Ontario 
Prices app's,. s% looker. 
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YOU CAN STOP 
A 

etUCruptINc 
VOLTAGE 
CONDITION 

WITH THIS 
ACME ELECTRIC 

AUTOMATIC 
VOLTAGE 
STABILIZER 

If you're harassed with a television 
or other electronic equipment in- 
stallation that just won't operate 
right, chances are that a fluctuating 
voltage condition exists and pre- 
vents tubes and other components 
from functioning properly. 
One sure way of making voltage 
behave is with the Acme Electric 
automatic voltage stabilizer. Re- 
gardless whether the input voltage 
ranges from 95 to 130 volts, the 
output voltage will automatically 
be corrected to 115 volts ± 3%. 

Another feature to remember, this 
unit uses no current unless the TV 
set is in operation. An automatic 
relay disconnects primary circuit 
under "no load" conditions and 
automatically connects circuit when 
load is applied to the secondary cir- 
cuit. Secondary voltage is indicated 
on voltmeter while unit is in op- 
eration. Furnished complete, ready 
to plug-in. See this Acme Electric 
Automatic Voltage Stabilizer at 
your dealer. 

ACME ELECTRIC CORPORATION 
466 WATER STREET CUBA, NEW YORK 

larir trC 
T R A N. SF ORMER 5 

GUEST EDITORIAL 

by DAN NEWMAN 

Director -Product Service, CBS -Columbia - The Television -Radio 
Receiver Manufacturing Division of the Columbia Broadcasting System 

TELEVISION service is now BIG busi- 
ness. Thirty-eight million sets, plus 

color means that revenues from main- 
taining the nation's sets equal or exceed 
those received from the sale of new sets. 
It is anticipated that by 1957 servicing 
volume will top the two billion dollar 
mark. 

Actually service has always been big 
business. It has been calculated that the 
nation's service bill for the past ten 
years was $5.2 billion. This includes 
labor costs, tube and parts replacement, 
antennas and accessories. If current es- 

timates prove out, the next two years 
may match the previous ten-year total. 

Granted that the industry will attain 
these staggering figures, this brings the 
serviceman into the sharpest of focus. 
It pinpoints him as a member of perhaps 
the fastest growing industry in Ameri- 
can business history. It pinpoints the 
serviceman in a dual role-that of ex- 
pert technician and businessman. 

As a businessman, a goodly portion of 
his daily activity will bring him into 
contact with people. How he stacks up 
with these people becomes of prime im- 
portance to you. His contact with the 
public comes under the heading of 
relations with this public. So, public 
relations now becomes an important 
facet of your operation. 

Now, for the $64,000 question! When 
you think about your service people and 
their P. R., can you think in terms of 
Public Relations or Poor Risk? 

Stop and think for a moment. When 
your serviceman enters a consumer's 
home he enters as an ambassador for 

the entire industry. More often than 
not, he is the only member of the in- 
dustry ever invited into the customer's 
home. It is the serviceman who estab- 
lishes the important intimate contact 
with the customer. His opinions are 
valued because "he has no selling ax to 
grind." The impressions that he creates 
mean a lot for the entire industry. 

Experience has shown that in the 
realm of training of service people, 
where thousands of dollars are spent 
in education of the technical aspects 
of products, that not enough attention 
is spent on the basics of good public 
relations. 

Discussions on public relations tech- 
niques would fill many volumes. They 
have no real place here. The sum of a 

common sense definition of public re- 
lations would be-saying the right thing, 
at the right time, in the right place, 
politely and with confidence. 

The sales opportunities inherent in a 

public -relations -minded service opera- 
tion are tremendous. While technical 
proficiency is fundamental, it is equally 
important that service personnel have 
integrity, personality and proper appear- 
ance. An important part of overall pub- 
lic relations is to instill confidence in 
the field service force so that they feel 
they are an integral part of the organi- 
zation, fully aware of all company poli- 
cies and they are sent into the customer's 
home with a background of technical 
training and instruction in dealing with 
the public. 

Good common sense should dictate 
the service dealer's public relations. It 

might be helpful to refer to the check 
list below to see how your public rela- 
tions stand up against these checks. 

Yes, this list is nothing more than a 

series of common sense oft -repeated 
rules for successful dealing with the 
public. But, then again, isn't that what 
public relations is? 

* Cleanliness and neatness. Too many 
servicemen are sent into homes 
looking like they had just gotten off 
a freight train. 

* Do not make promises you cannot 
keep and keep all promises you 
make. 

* Keep service personnel abreast of 
latest technical developments of all 
manufacturers. Major manufactur- 
ers spend thousands of dollars on 
literature, training courses and so 

forth but, unfortunately, not all 
dealers take full advantage of these 
services. 

* Never, under any circumstances, 
knock a competitive product the 
customer has in his home. It can 
only react negatively on the service- 
man and the dealer he represents. 

* Follow up and cultivate your custo- 
mers. For example, make a personal 
phone call a couple of days later 
to see if the set is performing satis- 
factorily. Follow this up with a let- 
ter headed-"We are happy to have 
been able to serve you . - ." 
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MERIT, first in exact and 
universal replacement 
transformers, yokes, coils 
-the only manufacturer 
of transformers, yokes and 
coils who has complete pro- 
duction facilities for all 
parts sold under their 
brand name. 

HVO-42 FOR EXACT REPLACE- 
MENT IN CBS -COLUMBIA. 

Another in the complete MERIT line 
of exact and universal replacements 
-the only single source for all your 
transformer and coil requirements. 

Merit 
MERIT COIL & TRANSFORMER CORP. 

4427 NORTH CLARK STREET 
CHICAGO 40, ILLINOIS 

..f'' 

Video Speed Sewcs S DATA SHEETS 

Mfr: Crosley Chassis No: 402, -1, -2, -3, etc. 

Card No: CR 402-1 

Section Affected: Pix and Raster. 

Symptom: Arcing at focus control. 

Reason for Change: Circuit modification (This 
is a manufacturer's circuit change). 

What to do: 
Connect: 470K, 1/2 watt resistor between cen- 

ter tap of focus control and pin6 of picture 
tube. 

Mfr: Crosley Chassis No. 402, -1, -2, -3, etc. 

Card No: CR 402-2 

Section Affected: Fix and raster. 

Symptom: Horizontal line on screen. 

Cause: Component failure. Cathode bypass 
condenser has shorted. 

What to do: 
Replace: C139 (.005 µf, 500 V. ceramic). 

Mfr: Crosley Chassis No. 402, -1, -2, -3, etc. 

Card No: CR 402-3 

Section Affected: Pix and Raster. 

Symptom: No vertical deflection. 

Cause: Component failure. Condenser in wave 
shaping circuit has shorted. 

What to do: 
Replace: C140C (30 4-150 V electrolytic). 

CHASSIS 
TOP VIEW -REAR 

V/04B 
1/2 /2BH7 
VERT. OUTPUT 

20,ur 

VERT. LItÇ 
CONT. C/400 

C/40 

ro 
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Video Speed Swi.ciicie. gif41-esa DATA SHEETS 

HEIGHT 
CONT. 

C/38 aaaaa 

2.12 

T 
,047,af 

VIO 48 
1/2 /2BH7 

VERT 
OUT. 

VERT. 
L/ N. 
CON T 

Mir: Crosley Chassis No. 402, -1, -2, -3, etc. 

Card No: CR 402-4 

Section Affected: Pix 

Symptom: No horizontal sync. 

Cause: Component failure. Defective resistor 
and, or condenser in afc circuit. 

What to Do: 
Replace: R164 (4.7 meg, 1/2 W), and/or C153 

(.003 ,ef, 600V). 

Mfr: Crosley Chassis No. 402, -1, -2, -3, etc. 

Card No: CR 402-5 

Section Affected: Pix and Raster. 

Symptom: No vertical deflection. 

Cause: Component failure. Open resistor 
and/or shorted capacitor in wave shaping cir- 
cuit. 

What to Do: 
Replace: R150 (47.7K- 1/2W) and/or C138 

(.047 µf, 600 V). 

Mfr: Crosley Chassis No. 402, -1, -2, -3, etc. 

Card No: CR 402-6 

Section Affected: Pix 

Symptom: Loss of vertical synchronization. 

Cause: Component failure. Coupling condenser 
to integrator network has opened. 

What to Do: 
Replace: C133 (.0047 ,uf, 600 V). 

NOW millions of 21" TV sets 
can be converted :o aluminized 
picture 'tubes in only ONE 

HOUR! 

METAL PICTURE TUBE - GLASS PICTURE TUBE 

EACH KIT CONTAINS ALL 
YOU NEED EXCEPT THE 

NEW PICTURE TUBE 
Kit No. 21" Sets List Price 
C-1 Early RCA's $5.97, 

C-2 Late RCA's `55.95 

C-3 Emerson $5.95 
Stewart -Warner 
Silvertone 

C-4 Truetone $5.25 
Hallicrafters 
Coronado 
Silvertone 

C-5 Firestone $6.25 
CBS -Columbia 

Write for Complete List of 
Model Numbers 

Free adjustable power grip wrench 
offered with each kit. Write name and 
uldress on back of box flap and mail to 

factory. Wrench will be sent free. Offer 
espires Sept. 30, 1956 

Arrumo Manufacturing Division 
COLMAN TOOL & MACHINE CO. 
P. O. 110X 7026 AMARILLO, TEXAS 

*`Did flou Sa W.?" 

"YES, I Said 10c for These 
Vital Items of Electronic 
Test Equipment." 
'Famous headline by courtes? of Model Tobacco Co. 
In this day of high-priced, high-powered elec- 
tronic test equipment, \lucifer Clips still sell 
for pennies! 

Simple and efficient, they do the most vital job 
of all-completing the all-important circuit. 
Our new miniature clips-particularly the 
"Mini-Bator"-do the job in the tightest spots 
you can find in today's miniaturized equipment. 

Send to factory for FREE CATALOG and 
FREE "MINI-GATOR" (miniaturized) test 
clip. 

MUELLER ELECTRIC CO. 
1568Y E. 31st St., Cleveland 14, Ohio 
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Raytheon 

be a 
man 

in the 
know 

at no cost! 
"THE CAPACITOR" comes prepaid direct 
to your home every month -12 times 
a year. 16 to 24 pages, including a 
complete full length technical or con- 
structional article-AND the 
"TRADING POST" section for your ad. 
Yes, as a subscriber to the CORNELL- 
DUBILIER monthly magazine "THE 
CAPACITOR", you can use its famous 
"TRADING POST" section to run an ad- 
vertisement (no cost to you), to SELL 
-SWAP-or BUY all sorts of equipment 
and services helpful in your business. 

A service of 

CORNELL-DUBILIER 
world's largest manufacturers of capacitors 

r 

GET ON THE LIST 
FOR CORNE!.! MUMMER'S 

"CA('.- ('I"'nlz. 1 i URS 

FREE 

Editor-"The Capacitor" 
CORNELL-DUBILIER ELECTRIC CORP. 

Dept. RS -60, South Plainfield, N..1 
_Yes Sir! Put me down for a FREE 
Subscription to Cornell-Dubilier's 
"THE CAPACITOR" 

name 
please print 

address (home) 

city zone_state 
my occupation or 
job title is 

-I 

Videa Speed swteiiciof gesieffla c DATA SHEETS 

Mfr: Raytheon 

Card No: RA 24T3-1 

Section Affected: Sound 

Chassis No. 24T3 

Symptom: Horizontal multivibrator squeal in- 
terference in "PH" position. 

Reason for change: Circuit modification to elim- 
inate horizontal multivibrator squeal interfer- 
ence in "PH" position. 

What to do: 
Add: R472 (3.3 megohm, 1 watt). (Chassis 

so modified are coded 133). 

Mfr: Raytheon 

Card No: RA 24T3-2 

Section Affected: Raster & Pix 

Symptom: Insufficient width and high voltage. 

Reason for Change: Circuit modification to 
provide more width and maintain high volt- 
age. 

What to do: 
Change: R505 (33K -2W) to 6.8K-2 watt, and 

wire to pin 4 of the power 
plug. (Fig. A). 

Change: R507 (10 -ohm -1 W) to 6.8 ohm - 
1 W. (Fig. B) . 

Change: C443 (4.7 µµf) to 22 N.µí. (Fig. C). 
Rewire: Pin 4 of power socket to Bt 220 volts 

(Fig. A) at Phono-TV Switch. 
(Chassis so modified are coded 
333). 

Chassis No. 24T3 

Mfr: Raytheon Chassis No. 24T3 

Card No: RA 24T3-3 

Section Affected: Raster and/or Pix 

Symptom: Insufficient brightness. 

Reason for Change: Circuit modification to in- 
crease brightness. 

What to do: 
Change: C406, (.033 µf) to .047 /if. Reconnect 

brightness control to + 300 volt. (Chassis 
so modified are coded 433). 

HOR. 

5600 HOLD 
/W 

i 

*300V 

PHONO-TV 
.0039,.E SWITC 

TH V í220V 
*235V. 

470 

220 
V 2/ 

12,407 
HOR. 

MOLT. 
HOR. 
HOLD 
50 K 

R 472 

PH. 

L407 L408 
1 

T30,,f T/ 

60,ur 

SELENIUM 
RECTIFIERS 

V-22 
25CD6 

HOR. PULSE 
AMP. 

POWER 
POWER PLUG SOCKET 

P/N P/N #4-\ x#4 

R50 R505 

TN 
FIG. A - .0 47 

SELEN/UM 
RECTIFIERS - 

7 

PHONO. PÑ 
T. V. 

SWITCH --"r 
t 235V 

L407 L408 

t 
111 

r 

T30f T 

T.V. 

í220V. 

CC 

Ll 

8t 
BOOST 

V-24 
183 

HI. VOLT. 
RECT 

HI. V. 

R507 OUTPUT 

FIG. B 

0443 

SYNC. 
AMP. 

V-20 
6AL5 
A.F C. 

DISC. 

2.2 MEG. 

2.2 MEG. 
FIG. C. 

POWER YELLOW 

XFMR. 
L406 *300 V 

3021f 

BR/GHT, 
CONTROL 
50K 

200uf 

V 
/00K C.R.T. 

P/N -#2 

- ^ C406 
3,3 K 

VERT 
OS C. 1,8K 

(RETRACE EL/M. CKT.) 

V/9 
5Y3 

LOW V RECT. 

41 

www.americanradiohistory.com



CLIPPER 

R:aythion Videa St2eedsou Si/stem/1 - DATA SHEETS 

V8 R403 
68E6 ADDS SYNC. 

TOOK 

/LID 

Ú T /W T. 22,Lrt' 

VIDEO í220V. 

.47uí' 

© R,126 

R403 
DELETE 

AMP. 

V-16 VERT 
SYNC. AMP. INTEGRATINETWORK NG 

/0 
MEG. 

R 439 
3.3MEG. Ñ 

DELETE -.'"R44/ - 
FIG. 
A 

GREEN----... 47K 

VI7 
6BFG 
VERT. 0SG. 

BLOCKING 
OSC. XFMR. 

VERT. 
HOLD J 
CONT. 

RED 

VERT. 
SIZE 
CON T. 

RETRACE EL IM. CKT. 

.005pe 

VERT. OUT. 
TUBE 

LDELETE 
THIS WIRE 

330K 
Bi- BOOST 

ADD THIS WIRE 

FIG .13 

Mfr: Raytheon 

Card No: RA 24T3-4 

Section Affected: Pix 

Chassis No: 24T3 

Symptom: Poor vertical sync stability. 

Reason for Change: Circuit modification to in- 
crease vertical sync stability. 

What to do: 
Remove: R403 (15K, '/a watt). (Fig. A). 

Also: R441 (68K, 1/2 watt). (Fig. A). 

Change: R406 (15K) to 33K, 1/2 watt. (Fig. 
A). 

Also: C405 .047 µf to .01 µf. (Fig. A). 
Also: V16 to 6BF6 (was 6ÁV6). (Fig. A). 
Also: R439 (22K-1/2 W) to 22K, 2 watt. 

(Fig. A). 
Rewire: Vertical size control to B+ boost. 

(Fig. B). 
Add: R403 (1 megohm). (Fig. A). 

(Chassis so modified are coded 833). 

Mfr: Raytheon Chassis No. 24T3 

Card No: RA 24T3-5 

Section Affected: Pix 

Symptom: Poor vertical and horizontal sync. 

Reason for Change: Circuit modification to im- 
prove vertical and horizontal sync. 

What to do: 
Add: L502 choke coil to pin 6 of power 

plug as shown, (obtain from man- 
ufacturer-part #16A-23165) 

Change: C507 (.005 µf) to .22 µf. 
(Chassis so modified are coded 
043). 

Mfr: Raytheon 

Card No: RA 24T3-6 

Section Affected: Fix 

Symptom: Smear in pix. 

Chassis No: 24T3 

Cause: Open screen by-pass capacitors in video 
amplifier circuit. 

What to do: 
Change: C401A (10 µf, 300 volt) and/or 

C402 (5000 µµf). 

to 

be 

buy 
VOKAR 

the original= 
equipment 
VIBRATOR 1111 

OK'11R 
e 7Pfri/d 
VIBRATOR 

1mummmEo liti 

WAR 
vORnROORPORn.eOn 

Leading manufacturers of origi- 
nal -equipment auto -radios 
specify Vokar vibrators as com- 
ponents for installation on the 
production -line. Why? They're 
sure Vokar quality never varies 
-will always contribute to top 
performance demanded of to- 
day's radios. 

You too can depend on Vokar 
vibrators-for sure starts, longer 
life, silent operation. For all 
replacement jobs, buy Vokar 
Imperial or Quality Brand vibra- 
tors to be sure of satisfied 
customers. 

Now is the time to stock up on 
12 -volt vibrators-ONLY TWO 
VOKAR IMPERIALS ARE 
NEEDED TO FILL ALL 
REPLACEMENTS! 

VOKAR-preferred by¡ 
leading manufacturers of, 
auto -radios. 

OKAPI 
VOKAR CORPORATION 
DEXTER 2, MICHIGAN, 
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The Capacitor Package that means Quality 

1 year service guarantee 

When you see this package in the familiar red and black 
box, you know it contains "trouble -free" Planet capacitors 
-mechanically and electrically tested throughout manu- 
facture. 

This rigid system of quality control makes our uncon- 
ditional one-year guarantee possible. But making Planet 
capacitors correctly from the start means reasonable prices 
too! 

PLANET SALES CORPORATION 
225 BELLEVILLE AVENUE BLOOMFIELD, N. J. 

WRITE for Catalog 200-Lists Specifications on Stock Items 

13 TOOLS 
READY IN LINE 

WHEN YOU HAVE 

THE "99" 

It's hard to beat this famous 13 -tool kit for convenience on the 
bench or on the job. Those 9 precision nut drivers, the 2 slotted 
and 2 Phillips screwdrivers ore always ready. That 1" diameter 
XCELITE handle fits the hand and fills the hand. No wonder 
you'll find 99 kits most everywhere electronic work is done. 

HANDLE FITS SUPEREAMER! 
There's a pocket in every 99 for the Supereamer, that extra -tough king- 
size chrome -plated XCELITE reamer. Ask your supplier! 

XCELITE, INCORPORATED 
Dept. R, Orchard Park, N.Y. 

Canadian Representat.ve 
C. W. POINTON 

6 Alcina Ave, 
TORONTO, ONT. 

TRADE 

ITERATU.,. 

Philco Color TV Textbook 
Philco Corporation's Electronic Education Unit has 

published a new Color TV Textbook entitled 
"COLOR TELEVISION-Simplified Theory and 
Service Techniques." 

This subject, usually considered very complex, has 
been described in easy -to -understand terms, gener- 
ously illustrated for further simplification. This text- 
book is heartily recommended for those preparing 
for a future in this fast growing industry. 

The topics treated cover theory, design, transmis- 
sion, reception, installation and service procedures. 

It is felt that this book presents the subject in such 
a manner that the text and the illustrations will not 
be rendered obsolete by future changes in manufactur- 
ing and receiver design. A complete index is provided 
in the back of the book for rapid reference for any 
term or subject covered. In addition, a self-examina- 
tion review of each chapter is accomplished with a 

series of ten questions. 

RCA Color Book 
Publication of a new 92 -page illustrated reference 

book on color television receiver servicing was an- 
nounced recently by E. C. Cahill, President, RCA 
Service Company, Inc. 

The book, "Servicing Color Television Receivers," 
is designed principally for reference use by dealer and 
independent servicemen who have attended the many 
color TV clinics and workshops throughout the nation 
sponsored by the RCA Victor Television Division 
and its authorized distributors. 

The book, which deals specifically with the current 
RCA Victor 21CT660U series, describes the tools re- 
quired for efficient color receiver servicing; tells how 
to use these tools; discusses procedures for determin- 
ing specific needs for servicing; shows representative 
waveforms obtainable with an oscilloscope at various 
points in the receiver; and gives practical information 
useful in the field, or at the service bench, for localiz- 
ing the source of trouble. 

CBS Miniature Tube Guide 
This CBS Miniature Guide, Eighth Edition, at- 

tempts to list all miniature tubes, regardless of make. 
It includes pertinent data for 416 types (88 new) .. . 

168 basing diagrams ... numerous operating condi- 
tions ... and indicates prototypes in larger bulbs. In- 
clusion of tube types in this guide is no indication of 
preference nor guarantee of availability. 

SPECIAL OFFER 

TO OUR READERS! 
By special arrangement with John F. 

Rider Publisher, Inc., SERVICE DEALER 
and ELECTRONIC SERVICING now 
brings you a COMPLETE diagram serv- 
ice to help you do a faster, easier serv- 
icing job! 

J 

ALL COMPLETE! ALL FACTORY 
PREPARED! ALL FACTORY 

AUTHORIZED! 

Just $1.25 for COMPLETE SERVICING IN- 
FORMATION on any TV receiver ... any 
year, any make, any model ... from 1946 
on! 

Just 75e for COMPLETE SERVICING IN- 
FORMATION on any radio ... any year, 
any make, any model ... from 1941 on! 

TAKE ADVANTAGE OF THIS SPECIAL 

OFFER ... MAIL THE COUPON TODAY! 

COWAN PUBLISHING CORP. 
67 W. 44 Street, New York 36, N. Y. 
Please RUSH me the the following diagrams: 

TV DIAGRAMS @ $1.25 EACH 

CHASSIS MAKE MODEL # 

RADIO DIAGRAMS @ 750 EACH 

CHASSIS # MAKE MODEL 

MAKE CHECKS & MONEY ORDERS PAYABLE TO 
COWAN PUBLISHING CORP. 

(For all New York City orders, please submit additional 3% sales 
tax.) 

Name 

Address 

City State 
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RIDER SPEAKS 

ELF -SERVICE tube testing and self - 

3 service tube selling devices are 

being placed in supermarkets, drug 
stores and other places frequented by 

the public. These devices make it pos- 

sible for the receiver owner (radio or 

TV) to check his own tubes and at 

the same time buy replacements in 

the same place. We don't have exact 
figures concerning the extent to which 
such self-service testers have spread 
across the country, but from what we 

hear the plan has gained momentum 
very readily in the middle west and 
in the south. It looks like something 
which must be reckoned with. 

I believe that the servicing industry 
should give serious thought to partici- 
pation in this program. Already we 
have received several telegrams from 
service facilities telling us that they 
can't fight the drugstore and super- 
market competition. They wanted to 
know the names of the manufacturers 
of the devices because they wanted to 

install them in their own service shops 
for use by the public. To say the least, 
we must compliment these shop owners 
as being smart business men. They 
believe in the philosophy that "if you 
can't fight something-then join it!" 
In this connection we believe it would 
be to the advantage of every parts dis- 

tributor to do what he can to get these 
self -testing and self-service tube selling 
devices into servicing industry channels. 

Tubes sold by drugstores and super- 
markets are tubes which are not sold 
by the parts distributor and the servic- 
ing industry. If these self-service units 
can get into the service shops they will 
sell tubes for the service shop and for 
the parts distributor. Maybe the traffic 

in the service shop is not as great as 

in the supermarket or drugstore, but 
if the service industry, and for that 
matter the parts industry does nothing 
about offsetting tube sales through non- 
electronic industry channels, it is not 
beyond the realm of possibility that in 

time, both parts distributor and the 
service shop owner will feel the pinch 
of reduced tube sales. 

We recall quite easily the many 
statements made that the "fix -it -your- 
self" books sold to the public over the 
years past would generate more business 
rather than cause less business for the 
service technician. What many people 
overlooked was the fact that a great 
majority of the troubles appearing in 

television receivers and in radio re- 

ceivers as well, are remedied simply by 

the replacement of tubes. 
While there is no agreement con- 

cerning the percentage of failures 
remediable by tube replacement as 

compared to those that require circuit 
breakdown repair, the fact does remain 
and it is nevertheless true that the 
lowest estimate given is about 75 to 

80% of faults being due to tube failure. 
This is a high percentage. Although 
it is stated that service business last 
year amounted to more than a billion 
dollars as charges to the public, much 
business is still lost to the servicing 
industry because people have been 
maintaining their own receivers year 
after year merely by tube replacement. 
There was very little that the servicing 
industry could do to overcome this. 
Now the industry has to contend with 
still another force which acts to still 

further reduce its income. The "fix -it - 

yourself" man did on occasion, go to 

a local service shop to buy his tubes 
and this was some income to the ser- 

vice shop. With the self-service testing 
units also being tube vending devices 
the impact of the "fix -it -yourself" tech- 
nique become even greater. 

No one can deny that this new selling 
"gimmick" is a good one from the sales 

angle. No one knows the public sale 

proportions which can be reached in 
this fashion, but we believe that it 
would be wishful thinking to say that 
it will not reach the proportions which 
will harm the servicing industry as well 

JOHN F. RIDER 

as the parts distributor. The public is 

ever -mindful of conveniences; this is 

a convenient and relatively inexpensive 
way for them to acquire the tubes they 
need to effect the correction of a fault) 
receiver. It would be a very good thing 
if the servicing industry gave immedi- 
ate, careful consideration to the place- 

ment of these self-service testing units 
in every service shop, and it would be 

to the advantage of the parts distribut- 
ing industry if it took the steps neces- 

sary to accomplish this goal. 
Maybe it will not be competition on 

Saturdays and Sundays, especially the 
latter, when many service shops are 

closed whereas drugstores are open, but 
even if it is only 50% effective in pre- 
venting loss of business it is still worth- 
while. It is not our custom to become 
alarmed unduly about different things 
which appear on the horizon, but we 

have always tried to be realists rather 
than wishful thinkers. We believe that 
self-service testing is real competition. 
Not only does it afford a convenience 
but it is a step along the way to "fix - 

it -yourself" thinking. Maybe the latter 
is not the most important thing, but 
it is important just the same. 

It might be beneficial to the servic- 

ing industry to get the public in 

the habit of utilizing facilities in the 
service shop without being charged for 
them. We think it would be very good 
public relations if the service shop 

owner demonstrated that the public 
can visit his store, check its own 

tubes and buy replacements on the 

spot. It would show the public that the 
service shop is not charging for every 
facility that it offers. It would be better 
to go into the service shop for items 
relating to home electronics than to go 

into the supermarket or drugstore. 
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LOW FREQUENCY CROSSOVER 

The CX500, an inexpensive low frequency cross- 

over has been announced by Beam Instruments 
Corporation. Answering a long apparent need of the 
audiophile, the CX500 pre -determines the crossover 
frequency at 500 cps., and has output connections 
providing L.F. from 0-500 cps. and H.F. from 500 

cps. upwards. Input and both output impedances are 
15 ohms. Weight is approximately 1 pound. Dimen- 
sions 4" x 3" x 1". 

(Check 601 on inquiry card for more information) 

AMPLIFIER KIT 

A new linear Williamson type amplifier and built-in 
pre -amplifier kit, is now being offered to the hi-fi 
enthusiast, by Radio Kits Incorporated. Featuring a 
frequency response of from 40 to 15,000 cycles per 
second below 10 watts, this unit has record equaliza- 
tion for L.P., R.I.A.A., and Eur. records. The Model 
FL -10 has a special feature which permits a tape out- 
put to be unaffected by loudness and tone controls 
of the unit itself. 

(Check 602 on inquiry card for more information) 

MIXER CHANGER 

Model RC121, "The Renown," marks Garrard's 
first offer of a straight -spindle type record changer. 
The new changer is compact in size, making it 
especially suitable for use as a replacement or serv- 
iceman's changer. "Simpli-Mix" operation permits 
stacking records of any diameter (12", 10", or 7") 
mixed bottom to top, in order of size. Stylus pres- 
sure and pickup height adjustments are on the tone 
arm. Interchangeable plug-in heads are used. 

(Check 603 on inquiry card for more information) 

CERAMIC CARTRIDGES 

Sonotone announces the development of its new 
"3" Series of ceramic phonographic cartridges. The 
cartridge shown in this picture is the "3T", the 
popular Sonotone turnover type, which plays rec- 
ords of all speeds. Diamond needles are recom- 
mended to insure the full benefits of the per- 
formance characteristics of these cartridges, but 
they are also available with sapphire needles. Equal- 
izers and preamplifiers are not needed. 

(Check 604 on inquiry card for more information) 

SLIM CRYSTAL MICROPHONE 
A new, Model 927 slim -type crystal microphone for 
public address, cal'. and paging systems, and other 
general-purpose applications, is announced by 
Electro -Voice, Inc. The microphone slips into or out 
of an integrated base for table -top or hand use. Fre- 
quency response 60-6000 cps. Output level -50 
db. Polar pattern is essential omnidirectional, 
becoming directional in the high -frequency range. 
Comes in high impedance only. 

(Check 605 on inquiry card for more information) 
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TRANSISTORIZED PREAMPLIFIER 

Fisher Radio Corporation announces a new all - 

transistor Preamplifier -Equalizer, Model TR -1 In ad- 

dition to its unique features of absolutely no hum 
and no microphonism, the all -transistor Model TR -I 
incorporates RIAA equalization, now standard in 

the recording industry. A Cartridge Impedance 
Selector permits the use of the TR -1 with all popu- 
lar magnetic cartidges, including the very -low- 

level type, and does not require a transformer. 

(Check 606 on inquiry card for more information) 

PHONE PLUGS AND JACKS 

A new line of improved phone plugs and jacks 
has been introduced by Electrocraft. Terminals, high 
grade insulation, plug body and tip rod are inter- 
locked to prevent turning. A variety of terminal and 
handle styles are available. Solder terminals with 
combination positive cord strain relief and solder 
lug and screw type terminals may be selected. The 
plugs are designed to fit all standard two conductor 
phone jacks. 

(Check 607 on inquiry card for more information) 

ELECTRONIC PAGING 

Pagcmaster, a selective radio paging system, is 

being produced by the Telephone Division of Strom- 
berg -Carlson. Principal feature of Pagemaster is a 

small radio decoder, about the size of a pack of 

cigarettes. Each decoder responds to its own coded 
radio signal. When it receives that signal it emits a 

pleasant tone, which is a message to the individual 
using it to go to the nearest telephone and identify 
himself to receive the message. 

(Check 608 on inquiry card for more information) 

WIRELESS INTERCOM 

Designed with modern living as its theme, a new 
wireless intercom system is being introduced by 

Fanon Electric Co., Inc. The complete two -station 
system requires no wiring; just plugs into any ac 

or dc outlet. Recommended for two-way conversa- 

tion in the home, business, farm, or office it can also 

be employed as an electronic baby sitter. The system 

may be operated between buildings on the same 

power line up to a mile apart. 

(Check 609 on inquiry card for more information) 
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SERVICE DEALE 
nd ELECTRONIC SER CING 

NEW TUBES 

G. E. 600 MA TWIN TRIODE 

The 6CG7-a 9 -pin twin triode miniature equiva- 

lent of the 6SN7-GTB-has been added to the 

line of 600 -milliampere controlled warm-up tubes 

developed by the General Electric Tube De- 

partment. The 6CG7 has a controlled heater 

warm-up characteristic of 11 seconds which makes 

it suitable for television sets using either parallel 

connected heaters or in sets which employ 600 - 

milliampere series -connected heaters. 
(Check 610 on inquiry card for snore information) 

RCA PHOTOMULTIPLIER 

The 6810 is a head-on type of multiplier photo - 
tube intended for use in scintillation counters and 

in other applications involving low-level light 

sources. Featuring fast response, high current gain, 

relative freedom from after -pulses, and a small 

spread in electron -transit time, the 6810 is par- 

ticularly useful for fast coincidence scintillation 
counting. The 6810 has high sensitivity to blue -rich 

light and negligible sensitivity to red radiation. 
(Check 611 on inquiry card for more information) 

WESTINGHOUSE TWIN TRIODES 

Two new sharp cut-off cascode RF amplifiers 
(6BS8 and 4BS8) are now offered by Westinghouse. 
A 9 -pin miniature tube, the 6BS8, has higher gain, 

lower noise and a 20 percent lower dissipation factor 

resulting in extended operating life. The 6BS8 re- 

places the 6BZ7 or 6BQ7-A, and will provide a 

high-cascode transconductance to plate -current ratio. 
The 4BS8 for series string applications has the same 

advantages as the 6BS8. 
(Check 612 on inquiry card for more information) 

G. E. HV RECTIFIER 

A new high voltage rectifier tube the 2B3 -GT has 

been introduced by the General Electric Tube 
Department. It can be operated directly from the 

flyback transformer without a filament dropping 

resistor-thus saving the manufacturer the cost 

of the resistor, associated wiring and assembly 

expense. The 2B3 -GT has a new type of filament 

construction which promises to give longer life 

and greater dependability. 
(Check 613 on inquiry card for more information) 

ANTON MINIATURES 

A complete line of miniature and subminiature 
fixed and adjustable corona discharge voltage 
regulator tubes is now available from Anton 
Electronic Laboratories, Inc., Brooklyn. These tubes 
are suited for stabilization of voltages from 300 v- 

30 kv at currents below several ma. They are recom- 
mended for use in stabilization of power supplies 
in Geiger and scintillation counter radiac survey 
units, as well as in a variety of other devices. 

(Check 614 on inquiry card for more information) 

SYLVANIA DOUBLE TRIODE 

The Radio Tube Division of Sylvania Electric 
Products, Inc. has developed the 12AD7 double 
triode, a miniature tube that fills the need for 
a low -hum preamplifier in audij applications. Rat- 
ings of the 12AD7 assure an extremely low hum 
level-less than 3.0 millivolts rms on the plate of 
each triode, when the tube is operated in a typical 
resistance coupled amplifier circuit. A reverse coil 
heater helps cancel magnetic coupling. 

(Check 615 on inquiry card for more information) 

H.V. REGULATOR-AMPLIFIER 

The NU6842 is a miniature tube for use in regu- 
lated power supplies or voltage amplifier circuits 

operating at plate potentials of 300 volts to 4 KV. 

It is useful as a regulator in equipment that re- 

quires a stabilized voltage essentially independent 
of line or load variations. It provides up to 10 ma 
average plate current and dissipates up to 8 watts. 
The NU6842 is well suited for sweep circuits em- 

ploying electrostatic deflection. 
(Check 616 on inquiry card for more information) 

RCA PHOTOCONDUCTIVE CELL 

The RCA 6694-A is a very tiny, cadmium -sulfide 

photoconductive cell of the head-on type. It fea- 

tures high luminous sensitivity, very low dark 

current, extremely low background noise, and 

signal output which is approximately proportional 

to the incident light intensity. Its tiny size and high 

sensitivity, make it useful in l-ght-controlled relay 

applications, and in light meters for measuring the 

brightness of small luminous spots. 

(Check 617 on inquiry card for more information) 

RCA OSCILLOGRAPH TUBE 

The RCA Tube Division announces the IEPI, a 

very small oscillograph tube for use in portable 

equipment, aircraft, or for continuous monitoring 

service. This new tube utilizes electrostatic focus 

and deflection. It has a flat face, a minimum useful 

screen diameter of 1-1/16 inches and a maximum 

overall length of only 4-1/6 inches. Separate base - 

pin terminals permit use of balanced deflection, and 

a new small -button 11 -pin base. 

(Check 618 on inquiry card for more information) 

(Free Literature Request Form Appears on Page 44) 
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ASSOCIATION NEWS 
[from page 37] 

tions, factory service operations, etc. The 
insurance plan was advanced to the 
point where it is expected that it will 
be put in force at the next meeting. Re- 
sentment was expressed volubly against 
other segments of the industry which 
have seen fit to oppose the justified 
wishes of service people on the subject 
of achieving stability in the industry, 
particularly through licensing where 
local Affiliates feel it is highly desirable. 

The growing signs of monopolistic 
practices by a growing number of set 
manufacturers, especially as they apply 
to factory service operations at retail, 
brought loud condemnation. NATESA 
expressed the feeling that the inde- 
pendent service industry is very capably 
rendering all necessary retail service on 
all home electronic devices including 
color TV, and expressed the hope that 
those manufacturers who are now or 
contemplate doing retail TV service re- 
appraise the situation and alter their 
courses thus utilizing to the fullest the 
capacities of independent service, and at 
the same time head -off growing de- 
mands for a show down. 

Television Service Association of 
Metropolitan Washington (TSA) 

This item appeared in TSA News: 
"Samuel L. Marshall was guest 

speaker at the last regular Television 
Service Association meeting. Well 
known in the electronics field, Mr. 
Marshall is an authority on all phases 
of television service. As editor of 
`SERVICE DEALER' for the past ten 
years, co-author of the forthcoming 
book, `Fundamentals of Color Televi- 
sion' and originator of the `Video Speed 

Servicing Systems,' Mr. Marshall has 
made outstanding contributions to the 
television service industry. But his tal- 
ents are not confined to writing about 
television. He is a practical TV man 
who can get in and repair a set with the 
best of them. 

"His keen interest in Association ac- 
tivities is evidenced by his acceptance 
of our invitation to come to Washing- 
ton May 21 and give us his answers 
to the question: 'Why Organize?' The 
panel (dignified by Mr. Marshall's pres- 
ence) again held forth at this meeting, 
with our executive secretary, Hyman 
Nussbaum, acting as moderator." 

California State Electronics 
Association (CSEA) 

The newly formed California State 
Electronics Association held its first an- 
nual meeting the weekend of May 5 

and 6 in Bakersfield, California. One 
hundred and twenty-five of the mem- 
bers came from all over the state to 
participate in election of new officers as 

well as a new board of directors. 
Harry B. Coolidge of Altadena, Cali- 

fornia was elected President of the Cali- 
fornia State Electronics Association. 
Keith Kirstein of Sacramento retires as 
past President. Coolidge is President of 
the Pasadena RTA and also Chairman 
of the Los Angeles RTA Presidents 
Council. Elected Vice President was H. 
Lawrence Schmitt, President of the 
powerful Santa Clara Valley Radio 
Television Association. Re-elected Sec- 
retary was James Wakefield, President 
of the Central Valley Electronics As- 
sociation. John Blackwood was elected 
as Treasurer. He is also President of the 
Television Service Dealers Association 
of Kern County. 

Jack Webb, Television, Radio and 
Movie personality, was named at a Di- 
rectors Meeting of the California State 
Electronics Association, to receive an 
achievement award for his work in "ex- 
posing the practices of some T.V. 
service men who victimize the public." 
The CSEA was named by the Federa- 
tion of Television Radio Service Associ- 
ations of Pennsylvania to make this 
special award. 

METER-MATIC 
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More Money In Your Pocket 
When You Switch Your Customers 
To This New, Colored Wire! 

Strep Easy 

S01711001, n9 

Don't get left while 
the rest of the boys 
are cleaning up 
profits in bushel bar- 
rels! Easy as pie to 
convince your cus- 
tomers to replace 
present TV antenna 
wire with new, 
colorful JSC TELE - 
RAMA . . . to 
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teriors or out- 
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ANSWERMAN 
[from page 13] 

ing and the pressure is applied through 
the use of mounting self -tapping screws. 
Should a self -tapping screw loosen a 

condition of an intermittent ground 
connection might possibly develop at 
that point. On occasions this might be 
a rather difficult service problem. It is 

therefore suggested that the chassis be 

checked for loose panel mounting 
screws. In tightening panel screws be 
very cautious about not applying too 
much pressure. Excessive pressure 
might possibly damage the panel. In 
the particular chassis of concern here, a 

Philco TV440, a mounting screw is 

located behind the stepper assembly that 
should also be examined to determine 
if it has loosened and is not providing 
sufficient pressure to maintain a proper 
ground connection. 

Another point of interest that might 
be brought out at this time is that some 
of the Philco TV440 chassis employ the 
wrapped terminal type of connection on 
the PW panel. There has been some 
concern on the part of servicemen about 
intermittents at wrapped terminals. 
Some technicians have been misled into 
believing that wrapped terminal con- 
nections had been overlooked in the 
assembly of the chassis at the factory 
and went about applying solder on 
them. Spun or wrapped connections 
would only require soldering if the pig- 
tail had been unwrapped for some rea- 
son. The use of this type of terminal for 
connections has been thoroughly tested 
and is certainly more than satisfactory 
for the purposes employed. 

AD LIBS 
[from page 9] 

a possible wage scale commensurate 
with their men's productive capacity. 
With the average service shop charg- 
ing approximately $5.00 per hour for 
labor the shop owner in turn can hardly 
afford to pay more than $1.50 to $2.00 

per hour to its employee technicians 
unless those technicians turn out a 

reasonable volume of satisfactorily com- 
pleted jobs. Technicians who fail to 
realize that jobs they do incompletely 
and which require call-backs are the 
kind of jobs that can break a service 
shop operator. 

Video Speed Servicing Systems 

It took a bit of time for some ser- 
vicemen to truly appreciate the value 
of our Video Speed Servicing Systems 
Data Sheets as an everyday working 
tool. 

When Volume I of VSSS was origi- 
nally released in June 1953 in the ring 
binder type we disposed of over 10,000 

copies within a short time and then 
sales tapered off. Some servicemen 
opined that the price was a bit steep. 
They suggested that a paper -bound 

volume at a lower price be made avail- 
able-and this was done. 

Within the past few months sales of 
loose leaf, hard cover ring binder VSSS 
Vol. I have boomed again and now 
the supply is extremely limited, less 

than 500 copies being available. So, if 
you are still considering the purchase 
of a loose leaf type VSSS, get your 
order in real fast. Remember, Volume 
I contains all VSSS data sheets pub- 
lished between October 1952 and April 
1953 inclusive. 

Meanwhile, in answer to the thou- 
sands of requests for a Volume II of 
VSSS we're happy to inform you that 
such a new edition is now in the final 
stages of preparation and copies will 
be ready for delivery very soon. The 
second edition of VSSS will be a paper 
bound edition exactly the same size as 

Volume I's paper bound edition and 
will contain most of the VSSS data 
sheets published since May 1953 plus 
several hundred new data sheets that 
have not heretofore been published and 
which will not be published in future 
issues of SERVICE DEALER and 
ELECTRONIC SERVICING. 
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Photo of EICO condenser checker. 

Fig. 12-Photo of Aerovox Con- 
denser Checker Model 97. 

t, 
.r.e 

MOM 

CAOáCITES=TER 
NOJFL .-T35 

Fig. 14-TeleTest CapaciTester. 
Neon tube is used os indicator. 

CONDENSER CHECKERS 
[from page 24] 

to 5000 µf may be measured in four 
ranges. Scales are direct reading, and a 

tuning eye is used as an indicator. A 
continuously variable voltage, from 0 

to 500 volts dc is available for break- 
down and leakage tests under applied 
voltage conditions. 

The checker has a "Comparator" cir- 
cuit which permits checking the value 
of an unknown capacitor, resistor, or 
inductance, against an external one 
whose value is known. Power factor 
measurements on electrolytic capacitors 
are also possible with this instrument. 

The Aerovox L -C checker, Model 97, 
has as one of its features the ability to 
check capacitance while the condenser 
is in the circuit. This instrument uti- 
lizes a circuit which makes possible the 
measurement of capacitance and relative 
Q factor at radio frequencies. A photo- 
graph of this instrument is shown in 
Fig. 12. 

It is also capable of checking rf and 
if alignment and of making useful tests 
in resonant circuits. Among the latter 
are the checking of absorption troubles 
or dead spots in all -wave receivers, 
checking the natural resonance points 
of rf coils, checking the accuracy and 
harmonic content of quartz crystals, and 
the tuning of wave traps and filters. 

The Pyramid Model CRA-2 shown 
in Fig. 13 is designed for five basic types 
of measurements. These include the 
measurement of capacitance, power fac- 
tor, leakage current, resistance, and in- 
sulation resistance. 

In addition, a quick -check circuit 
tests for open, shorted, or intermittent 
capacitors while they remain connected 
in the circuit. Electrolytics may also be 
checked for rf impedance without dis- 
connecting them from the circuit. 

The TeleTest CapaciTester was de- 
scribed in detail in the October 1955 
issue of SERVICE DEALER. A photo- 
graph of the unit is shown in Fig. 14. 
In this unit also, voltage may be applied 
to the condenser under test to simulate 
actual operating conditions. A neon 
tube is used as an indicator. As shown 
on the left the various controls are 
simply and effectively distributed on 
the front panel. 

HERE'S WHAT YOU GET 

100 High Stability ERIE Disc 
or Tubular Cerarnicons 

18 Popular Values 

Handy, Convenient 18 Section 
Plastic Storage Case 

Exceptional Value, 
HIE Ceramicon TV 

HERE'S WHAT YOU SAVE 
REGULAR PRICE 

100 ERIE Disc or 
Tubular Ceramicons .... $15.00 
18 Section Plastic Case 1.75 

Total Value $16.75 

YOU PAY $10.65 
YOU SAVE $ 6.10 

Kits are also available 

ORDER NOW 
From Year 

ERIE 

1STRIBUTOR 

ERIE. ELECTRONICS DISTRIBUTOR DIVISION 

ERIE RESISTOR CORPORATION 
Men Offices ERIE, PA. 

R:no,:es ERIE, PA. LONDON, ENGLAND TRENTON, ONTARIO 

SOLID ALUMINUM-RUST PROOF 

CONTROL GUN 
F: FITS OVER CONTROL SHAFT 

f 
No. 9280 G -C Control Gun 

CLEANS AND LUBRICATES ! 
NOISY VOLUME CONTROLS IN ONE SURE, FAST, EASY OPERATION 

Cleans single or dual controls. Constructed of long lasting, durable 
aluminum, will not rust from use with any chemical normally used in 
the electronic industry. Simply load gun with G -C Contact Kleener 
and inject into control-dirt and noises disappear immediately. It's that 
easy. Positive, leak proof action, plunger can not pull out of gun. 

GENERAL CEMENT MFG. CO. 
Division of Textron American, Inc. 

ROCKFORD, ILLINOIS 

G -C Control Kleener 
16 oz. and gallons 
For use with G -C No. 
9 280 Control Guns-Will 
not harm cabinet finishes. 
No. 63-16-16 oz. 
No. 65-G-gallon 

Control Gun Adapter 
Special long shank 
adapter-order now. 
No. 9282 
Long Shank Adapter 

Control Gun Adapter 
Designed to adapt G -C 
Control Gun to auto 
radio controls - make 
your Control Kleener 
complete-get a set of 
adapters. 
No.9281 Auto Radio 
Control Adapter 

YOUR G -C DISTRIBUTOR HAS THEM ... 
The Control Gun, Kleener and Adapter s, as well as 
anything else you may need in your e ectronic technician 
work-many new products, stop in and see him today ! 

FREE 
Send o postcard to G -C 
for your free copy of the 
big, new, giant catalog. 
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I DON'T JUST SAY 

CAPACITORS 
Ask For Sprague By 

Catalog Number 
Know what you're getting 
. . . get exactly what you 
want. Don't be vague .. 
insist on Sprague.Use Com- 
plete radio -TV service cata- 
log C-610. Write Sprague 
Products Company, 71 
Marshall Street, North 
Adams, Massachusetts. 

SPRAGUE® 
WORLD'S LARGEST 

CAPACITOR MANUFACTURER 

MOVING? 
Please Mail Is Y our Change of 
Address 5 Weeks Before Moving 

Also include old address and 
code line, if possible. Thanks. 

SERVICE DEALER 
and ELECTRONIC SERVICING 

67 West 44 St., New York 36, N. Y. 

scale deflection is 1 volt, by Ohm's law. 
That is, so long as the positive ter- 
minal of the meter is one volt more 
positive than the negative terminal, full 
scale deflection will occur. This is true 
regardless of the range being utilized as 

far as the entire VTVM is concerned. 
The necessary multipliers or shunts are 

always introduced in each range so that 
1 volt across the meter will be present 
when the reading is full scale. 

Keeping this in mind, let us refer to 
Fig. 3 which represents a simplified 
schematic of the circuit which causes 

the range switch to move upscale when 
meter deflection is too high. Suppose 
that no voltage exists across the meter 
movement. The cathode of the 12AT7 
is set by means of the 1K advance con- 
trol so that its fixed bias almost causes 
the tube to cut-off. With very little 
current flowing in the plate circuit, the 
plate relay remains open. Now suppose 

for service and lab. work 

PRINTED CIRCUIT 

OSCILLOSCOPE KIT 
fOR COLOR TV! 

0Check the outstanding engineering design of 
this modern printed circuit Scope. Designed 

for color TV work, ideal for critical Laboratory ap- 
plications. Frequency response essentially flat from 
5 cycles to 5 Mc down only 11 db at 3.58 Mc (TV 
color burst sync frequency) . Down only 5 db at 5 

Mc. New sweep generator 20-500,000 cycles, 5 

times the range usually offered. Will sync wave form 
display up to 5 Mc and better. Printed circuit boards 
stabilize performance specifications and cut assembly 
time in half. Formerly available only in costly Lab 
type Scope. Features horizontal trace expansion for 
observation of pulse detail - retrace blanking am- 
plifier - voltage regulated power supply - 3 step 
frequency compensated vertical input - low ca- 

pacity nylon bushings on panel terminals - plus a 

host of other fine features. Combines peak perform- 
ance and fine engineering features with low kit cost! 

TV 

SWEEP GENERATOR KIT 
ELECTRONIC SWEEP SYSTEM 

A new Heathkit sweep generator covering all 
frequencies encountered in TV service work 

(color or monochrome) . FM frequencies too! 4 Mc - 220 Mc on fundamentals, harmonics up to 880 
Mc. Smoothly controllable all -electronic sweep sys- 
tem. Nothing mechanical to vibrate or wear out. 
Crystal controlled 4.5 Mc fixed marker and separate 
variable marker 19-60 Mc on fundamentals and 57- 
180 Mc on calibrated harmonics. Plugin crystal in- 
cluded. Blanking and phasing controls - automatic 
constant amplitude output circuit - effcient atten- 
nation-maximum RP output well over .1 volt- 
vastly improved linearity. Easily your best buy in 
sweep generators. 

..-.;..,.,,.. 
MODEL 

TS -4 

COMPANY 
A SUBSIDIARY OF DAYSTROM, INC. 

BENTON HARBOR 29, MICH. 

WRITE FOR FREE CATALOG 
...COMPLETE INFORMATION 

An Automatic VTVM 
[ from page 7] 

NE2 
ADVANCE 

1MEG 1MEG 

1 

MEG 

150V SUPPLY REGULATED 
MEASUREMENT 

CIRCUITS 

Fig. 4-Partial circuit diagram illus- 

trating range selection when the 

meter reading is too low. As in the 

case where the meter reading is too 

high, the action is entirely automatic. 

that a voltage is being read by the 
measurement circuit sufficient for the 
meter to exceed full scale (over 1 volt 

at the positive terminal of the meter 
movement). The positive voltage at the 
meter terminal is applied to the grid 
of the 12AT7 through a 1.5 meg re- 

sistor and effectively reduces the total 
bias on the tube. The triode conducts 
more heavily and sufficient plate current 
then flows to cause the plate relay to 

close. This completes the circuit of the 

stepping relay which rotates the range 
selector switch one step (to the next 

highest range). 
At the very same time a single pole 

switch linked to the latching bar closes 

and momentarily applies a negative 
voltage to the grid of the 12AT7 suffi- 

cient to cut the tube off once more and 
open the plate circuit relay. With initial 
conditions restored, the action can be- 

gin again. If less than 1 volt appears 
at the positive terminal of the meter 
(that is, the meter pointer is reading 
on -scale) nothing further will occur and 
the final reading may be taken. If, 
however, the range is still too low, the 
meter will again have in excess of one 

volt at its positive terminal and the 

entire process is repeated until a suit- 

able range is reached. 

Down Scale Switching 

Fig. 4 shows the circuit used for down 
scale switching when the pointer would 
otherwise be too low on the scale for 

convenient reading. The positive ter- 
minal of the meter movement is also 

connected to the second triode section 
of the 12AT7, identified as the "Reset 
Triode." The reset control is set to bias 
the tube to conduct when the meter 
movement contributes at least .25 volts 
positive at the grid. (/ scale deflection 
based on our previously assumed fig- 

ures). With the tube conducting in this 
manner, a voltage drop occurs across 
the 100K plate load resistor so that the 
voltage across the NE -2 neon tube is 

insufficient to cause firing. As a result, 
the neon tube looks like an open cir- 
cuit and has no effect whatsoever on 
the advance triode section discussed 
previously. If the voltage at the positive 
terminal of the meter ever falls below 
.25 volts however (that is, below / 
scale deflection), the fixed cathode bias 
is then sufficient to cause the tube to 

cut off. With no current flowing in the 
triode, the voltage across the neon tube 
approaches the full 150 volts of the 
power supply. The tube then fires and 
acts as a low resistance connecting the 
grid of the advance triode (of Fig. 3) 
to a source of positive voltage. The ad- 

vance triode then comes out of cut-off 
and actuates the stepping relay as pre- 
viously described. 

The grid of the advance triode can- 

not tell whether the positive voltage is 

coming from the meter movement or a 

fixed power supply and proceeds to 

move up range. One would think that 
this action is in the wrong direction, 
but a moment's thought will show that 
this sequence will continue through all 

six ranges, if necessary, until a low 
range is reached by going all the way 
around. Once the proper range is 

reached in this manner, the meter reads 
over 1/4 scale, the reset triode conducts 
heavily reducing the voltage across the 

neon tube below the firing point, and 
switch stops rotating. The meter will 
now read on the correct range. 

It should be noted that despite the 
relative complexity of this sequence, it 

takes no more than one second to reach 
the proper scale for any measurement 
within the instrument's range. 
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AMPLIFIERS -(Audio, Hi-Fi. P. A.) 
Allied Radio Corp. 100 N. Western Ave., Chicago 80, 111. 
Blonder -Tongue Labs. Inc. 526 North Ave., Westfield, N. J. 
Bogen & Co., Inc., David 29 Ninth Ave., New York 14, N. Y. 
Transvision, Inc. 360 North Ave.. New Rochelle, N. Y. 

ANTENNAS 
Amphenol Electronics Corp. 1830 S. 54th Ave., Chicago 50, III. 
Channel Master Corp. Ellenville, New York 
Clear Beam Antenna Corp. Canoga Park, Calif. 
Cornell- Dubilier Electric Corp. South Plainfleld, New Jersey 
Electrend Products Corp. .. .... St. Joseph, Mich. 
Finney Company. The 4612 St Clair Ave., Cleveland 3, Ohio 
Hi -Lo TV Antenna Corp. _ 3540 N. Ravenswood Ave., Chicago 13, Ill. 
Holloway Electronics Corp. Fort Lauderdale, Fla. 
JFD Manufacturing Co., Inc. 6127 16th Ave., Brooklyn 4. N. Y. 
Philco Corp. Philadelphia 34, Pa. 
Radiart Corp. 3455 Vega Ave., Cleveland 13, Ohio 
Radio Merchandise Sale., Inc. ._. 2016 Bronxdale Ave., New York 60. N. Y. 
Snyder Mfg- Co. _... _. 22nd & Ontario Sts., Philadelphia 40, Pa. 
Technical Appliance Corp. Sherburne, New York 
Telco Electronics Mfg. Co. 919 Taylor Ave., Rockford, III. 
Talrex, Inc. Asubry Park, N. J. 
Walsco Electronics Corp. 3602 Crenshaw Blvd.. Los Angeles 16, Cal. 
Winegard Company 3000 Scotten Blvd., Burlington, Iowa 

ANTENNA ACCESSORIES 
Alliance Manufacturing Co. Alliance, Ohio 
Amphenol Electronics Corp. 1830 S. 54th Ave Chicago 50, III. 
Blonder -Tongue Labs. Inc. 526 North Ave., Westfield, N. J. 
Channel Master Corp. Ellenville, New York 
General Cement Mfg. Ce. 919 Taylor Ave., Rockford, Ill. 
1. E. Manufacturing Co. 325 N. Hoyne Ave.. Chicago 12, III. 
JFD Manufacturing Co.. Inc. 6127 16th Ave., Brooklyn 4. N. Y. 
Jontz Manufacturing Co. 1101 E. McKinley Ave., Mishawaka, Ind. 
Kenwood Engineering Cr_ 265 Colfax Ave., Kenilworth, N. J. 
Mosley Electronics 8622 St. Charles Rock Rd., St. Louis 14, Mo. 
Mueller Eelectric Co. 1583 E. 31st Street, Cleveland 14, Ohio 
Philco Corp. Philadelphia 34. Pa. 
Radiart Corp. 3455 Vega Ave., Cleveland 13, Ohio 
Radio Merchandise Sales Inc. 2016 Bronxdale Ave.. New York 60. N. Y. 
South River Metal Products Co.. Inc South River, New Jersey 
Superex Electronics Corp. 6 Radford Place, Yonkers, N. Y. 

BATTERIES 

Burgess Battery Co. Freeport, Illinois 
RCA. (Tube Div.) Harrison, New Jersey 

BOOKS & MANUALS 
Cisin. Harry G. Amagansett, N. Y. 
Cowan Publishing Corp. 67 West 44th Street, New York 36, N. Y. 
Electronic Publishing Ca. 180 N. Wacker Drive, Chicago 6, III. 
Rider, John F., Publisher 480 Canal Street, New York 13, N. Y. 
Sams, Howard W. & Ca.., Inc. 2201 E. 46th Street. Indianapolis 5, Ind. 
United Catalog Publishers 110 Lafayette Street. New York 13, N. Y. 

BUSINESS ORDER FORMS 
Electronic Publishing Ca I80 N. Wacker Drive, Chicago 6, III. 
Oelrich Publications 4308 N. Milwaukee Ave., Chicago 41. III. 

CAPACITORS 
Aerovox Corp. New Bedford, Mass. 
Astron Corp. 255 Grant Ave., East Newark, N. J. 
Centralab. Div. of Globe -Union 900 E. Keefe Ave., Milwaukee I, Wise. 
Cornell-Dubilier Electric Corp..,.. __ ............. South Plainfield. New Jersey 
Erie Resistor Corp. Erie, Pa. 
Illinois Condenser Co. 1616 N. Throop St., Chicago 22, III. 
Planet Sales Corp. 225 Belleville Ave.. Bloomfield, N. J. 
Pyramid Electric Co. 1445 Hudson Blvd., North Bergen, N. J. 
Sprague Products Co. 71 Marshall Street, North Adams, Mass. 

CHEMICALS, SPRAYS, LUBRICANTS 
Electronic Chemical Corn. 813 Communipaw Ave., Jersey City 4, N. J. 
General Cement Mfg. Ca. 919 Taylor Ave., Rockford, Ill. 
Great Eastern Mfg. Co. 165 Remsen Ave., Brooklyn 12. N. Y. 
Krylov, Inc. Ford & Washington Sts., Norristown, Pa. 
Quietrole Co.. Inc. Spartanburg, South Carolina Super« Electronics Corp_ 6 Radford Place. Yonkers, N. Y. 
Telematic Industries, Inc. 16 Howard Ave., Brooklyn 21, N. Y. 
Walsco Electronics Corp. 3602 Crenshaw Blvd., Los Angeles 16. Cal. 

CHOKES, COILS & TRANSFORMERS (RF) 
Acme Electric Corp. 468 Water Street. Cuba, New York 
Chicago Standard Transformer Corp. 3501 Addison Street, Chicago 18, III. 
Merit Coil & Transformer Corp. 4427 N. Clark Street. Chicago 40, III. 
Miller, J. W. Company 5917 S. Main Street, Los Angeles 3, Cal. 
Superex Electronics Corp. 6 Radford Place, Yonkers, N. Y. 
Triad Transformer Corp. 4055 Redwood Ave., Venice, Cal. 

CHOKES, COILS & TRANSFORMERS 
(Audio and Une Freq.) 

Acme Electric Corp. 468 Water Street, Cuba. New York 
Chicago Standard Transformer Corp. 3501 Addison Street. Chicago 18, III. 
Delco Radio (Div. of General Motors Corp.) Kokomo, Indiana 
Merit Coil & Transformer Corp. 4427 N. Clark Steet, Chicago 40, III. 
Perma-Power Company .. 4721 N. Damen Ave.. Chicago 25, III. 
Triad Transformer Corp. _ 4055 Redwood Ave., Venice, Calif. 

CHOKES, COILS & TRANSFORMERS 
(Deflection & Focusing) 

Acme Electric Corp. _. _ 468 Water Street, Cuba, New York 
Chicago Standard Transformer Corp. 3501 Addison Street, Chicago 18, III. 
Great Eastern Mfg. Co. 165 Remsen Ave., Brooklyn 12, N. Y. 
Merit Coil & Transformer Corp. 4427 N. Clark Street, Chicago 40, III. 
Parme -Power Company 4721 N. Damen Ave., Chicago 25, III. 
Ram Electronic Sales Co. Irvington, New York 
Superes Electronics Corp. 6 Radford Place, Yonkers, N. Y. 
Triad Transformer Corp. 4055 Redwood Ave., Venice, Calif. 

CONNECTORS, PLUGS 
Blonder -Tongue Labs, Inc. 526 North Ave., Westfield, N. J. 
Cannon Electric Co. P. 0. Box #75, Los Angeles 31, Calif. 
Eby Sales Co. of N. Y. 130 Lafayette Street, New York 13. N. Y. 
General Cement Mfg. Co. 919 Taylor Ave., Rockford, Ill. 
Mosley Electronics 8622 St. Charles Rock Rd., St. Louis 14. Mo. 
Radio Merchandise Sales. Inc ....... ..... 2016 Bronxdale Ave.. New York 60. N. Y. 

FUSES 
Bussmann Mfg. Co. University and Jefferson, St. Louis 7, Mo. 
Littelfuse. Inc. - 4751 N. Ravenswood Ave.. Chicago 40, III. 

BUYER'S DIRECTORY OF 

ADVERTISED PRODUCTS 
This department is an additional service 

to our readers and advertisers. It is not 
intended to cover all products in all cate- 
gories, nor is it intended to cover all prod- 
ucts made by any manufacturer. 

The classifications are broad. Under each 
is listed the name and address of only those 
manufacturers who have, in the recent past, 
or who are currently advertising these par- 
ticular products in this publication. 

This service is not a part of the adver- 
tiser's contract. The listings may change in 
future issues. Every reasonable precaution 
is taken to avoid errors and omissions. 

HARDWARE 
I. E. Manufacturing Co. 325 N. Hoyne Ave.. Chicago 12, III. 
Kenwood Engineering Co. 265 Colfax Ave., Kenilworth, N. J. 
Mueller Electric Co. 1583 E. 31st Street, Cleveland 14, Ohio 
South River Metal Products Co.. Inc South River, New Jersey 
Television Hardware Mfg. Co. 919 Taylor Ave., Rockford, Ill. 
Walser, Electronics Corp.. 3602 Crenshaw Blvd., Los Angeles 16, Cal. 

MICROPHONES. Stands & Accessories 
American Microphone Co. 370 S. Fair Oaks Ave., Pasadena 3, Cal. 
Atlas Sound Corp. 1446 39th Street, Brooklyn 18, N. Y. 
Shure Bros,. Inc. 222 Hartrey Avenue. Evanston, Ill. 

PHONOGRAPH NEEDLES 
Jensen Industries, Inc. 342 S. Wood Street, Chicago 12. Ill. 
Perme, Inc. 6415 N. Ravenswood Ave., Chicago 26, Ill. 
Recoton Corp. _... 52-35 Barnett Ave., Long Island City 4, N. Y. 
Walco-Electrovox Co.. Inc. 60 Franklin Street. East Orange, N. J. 

PHONOGRAPH PICKUPS & CARTRIDGES 
American Microphone Co. 370 S. Fair Oaks Ave.. Pasadena 3, Cal. 
Electro -Voice, Inc. Buchanan. Michigan 
Shure Brothers, Inc. 222 Hartrey Avenue, Evanston, Ill. 
Sonotone Corp. Elmsford, New York 

POWER SUPPLIES (Converters & Inverters) 
American Television & Radio Co. 300 East First St., St. Paul I, Minn. 
Electro Products Labs, Inc. 4501 N. Ravenswood Ave.. Chicago 40, III. 
Perma-Power Company 4721 N. Damen Ave., Chicago 25. Ill. 
Vokar Corporation Dexter 2, Michigan 

RESISTORS & CONTROLS 
Aerovox Corp. New Bedford, Mass. 
Centralab, Div. of Globe -Union 900 E. Keefe Ave., Milwaukee I, Wisc. 
Clarostat Mfg. Co., Inc. Dover, New Hampshire 
Delco Radio. Div. of General Motors Corp. Kokomo. Indiana 
Erie Resistor Corp. Erie, Pa. 
International Resistance Co. 401 N. Broad St., Philadelphia 8, Pa. 

SEMI -CONDUCTORS 
CBS-Hytron 
Federal Telephone & Radio Corp. 
General Electric Co. 

100 Endicott Street, Danvers. Mass. 
100 Kingsland Road, Clifton, N. J. 

Schenectady,_ New York 
Philco Corp. .... Philadelphia 34, Pa. 
RCA, (Tube Div.) ........Harrison, New Jersey 
Raytheon Mfg. Company _ Newton, Mass. 
Tarzian Inc., Sarkes 415 N. College Ave., Bloomington, Ind. 
Tung -Sol Electric, Inc. 95 Eighth Ave., Newark 4, N. J. 

SERVICING AIDS 
Allied Radio Corp. 100 N. Western Ave., Chicago 80. III. 
American Phenolic Corp. 1830 S. 54th Ave., Chicago 50, III. 
Belden Manufacturing Co. 4647 W. Van Buren St., Chicago 80, 111. 
Blonder -Tongue Labs, Inc. 526 North Ave., Westfield, N. J. 
Colman Tool & Machine Co P.O. Box 7026, Amarillo, Tex. 
Columbia Wire & Supply Co 2850 Irving Park Road, Chicago 18, Ill. 
Electric Soldering Iron Co. Deep River, Conn. 
Electronic Publishing Co 180 N. Wacker Drive, Chicago 6, III. 
General Cement Min. Co. 919 Taylor Ave., Rockford. Ill. 
Mall Tool Company 7740 South Chicago Ave., Chicago 19, III. 
Oelrich Publications 4308 N. Milwaukee Ave.. Chicago 41, III. 
Quietrole Co.. Inc. _.. _ Spartanburg. South Carolina 
Ram Electronic Sales Co. ._....Irvington, New York 
Tale-Scopie Products, Inc. 215 W. 33rd Street. New York I. N. Y. 
Ungar Electric Tools, Inc. P. O. Bec 312, Venice, Calif. 
United Catalog Publishers 110 Lafayette Street, New York 13, N. Y. 
Vaco Products Co. 317 E. Ontario Street, Chicago II, III. 
Wall Mfg, Co ........ ._._ ... ._ _. _. Grove City, Pa. 
Wen Products, Inc. 5806 Northwest Highway, Chicago 31, Ill. 
Xcelite, Inc.. Thorne Ave. and Bank St., Orchard Park, N. Y. 
Yeats Appliance Dolly Sales Co. 2133 N. 12th Street, Milwaukee 5, Wisc. 

SPEAKERS 
Atlas Sound Corp. 1446 39th Street, Brooklyn 18, N. Y. 
Delco Radio, Div. of General Motors Corp. Kokomo, Indiana 
Jensen Mfg. Company ...._ 6601 S. Laramie Ave., Chicago 38, III. 

North American Philips Co., Inc. 100 East 42nd Street, New York 17, N. Y. 
Oxford Electric Corp. 3911 S. Michigan Ave., Chicago 15, Ill. 
Philco Corp. ._. .......Philadelphia 34. Pa. 
Guam- Nichols Company Marquette Rd. & Prairie Ave., Chicago 37, III. 
University Loudspeakers, Inc. 80 S. Kensico Ave., White Plains, N. Y. 

SPEAKER ENCLOSURES 
Jensen Mfg. Company 6601 S. Laramie Ave.. Chicago 38, III. 
Transvision, Inc. 460 North Ave., New Rochelle, N. Y. 
University Loudspeakers, Inc 80 S. KENSICO AVE., White Plains. N. Y. 

TEST EQUIPMENT & INSTRUMENTS 
American Scientific Development Co. ....334 S. Main St., Fort Atkinson, Wise. 
B & K Manufacturing Co. 3731 N. Southport. Chicago 13, III. 
Central Electronics, Inc. 1247 Belmont Ave., Chicago, Ill. 
Electronic Instrument Company (EICO) _. 84 Withers Street, Brooklyn II, N. Y. 
Electronic Test Instrument Corp 13224 Livernois Avenue, Detroit 38, Mich. 
General Electronic Research Co. _ Whitewater Wise. 
Heath Company. The Benton Harbor, Michi pan 
Hickok Electrical Instrument Co. 10533 Dupont Ave.. Cleveland 8, Ohio 
Hycon Electronics, Inc. 320 S. Arroyo Parkway, Pasadena, Calif. 
Jackson Electrical Instrument Co .. _.....16 S. Patterson Blvd., Dayton 2, Ohio 
Leitch Engineering Co. 326 Lincoln St., Manchester, N.H. 
Moss Electronic Distributing Co., Inc. 38 Murray Street, New York 7, N. Y. 
Phaostron Company . _. 151 Pasadena Ave., South Pasadena, Calif. 
Philco Corp. Philadelphia 34, Pa. 
Precision Apparatus Co., Inc. 70-31 84th Street, Glendale 27, L. I., N. Y. 
Probescope Co. 44-05 30th Ave., Long Island City 3, N. Y. 
Radio City Products Co.. Inc. Centre & Glendale Sts., Easton, Pa. 
Research Inventions & Mfg. Co. 617 F Street, N. W., Washington I. D. C. 
Saco Mfg. Co. 5015 Penn Avenue South. Minneapolis, Minn. 
Simpson Electric Company 5200 W. Kinzie Street, Chicago 44, III. 
Superior Instruments Co. 2435 White Plains Rd., New York 67. N. Y. 
Telematic Industries, Inc 16 Howard Ave., Brooklyn 21, N. Y. 
Teletext Instrument Corp. 31-01 Linden Place, Flushing 54, N. Y. 
Triplett Electrical Instrument Co. Bluffton, Ohio 
Weston Electrical Instrument Corp. ....614 Frelinghuysen Ave.. Newark 5, N. J. 
Winston Electronics, Inc. 4312 Main Street. Philadelphia 27, Pa. 

TOOLS 
Electric Soldering Iron Co Deep River, Conn. 
General Cement Mfg. Co. 919 Taylor Ave., Rockford. Ill. 
Ohmite Manufacturing Co. 3640 W. Howard Street. Skokie, Illinois 
Philco Corp. Philadelphia 34, Pa. 
Kraeuter & Co., Inc. 503 18th Avenue. Newark, N. J. 
Mall Tool Company 7740 S. Chicago Ave., Chicago 19. III. 
Tele-Scopie Products, Inc. 215 W. 33rd Street, New York I, N. Y. 
Ungar Electric Tools. Inc. P. 0. Box 312, Venice, Calif. 
Vaco Products Co. 317 E. Ontario St.. Chicago II, Ill. 
Wall Mfg. Co. _... Grove City, Pa. 
Walser, Electronics Corp. 3602 Crenshaw Blvd., Los Angeles 16, Cal. 
Wen Products, Inc. 5806 Northwest Highway. Chicago 31, III. 
Xcelite, Inc Thorne Ave. and Bank St., Orchard Park, N. Y. 

TUBES -CRT & RECEIVING 
Barry Electronics Corp. 512 Broadway, New York 12, N. Y. 
CBS-Hytron 100 Endicott St., Danvers. Mass. 
Ceco Electronics Co. Columbia Ave, and 18th, Irvington 11, N. J. 
Delco Radio. Div. of General Motors Corp. Kokomo, Indiana 
Federated Television Mart 513 Rogers Ave., Brooklyn 25. N. Y. 
General Electric Co. Schenectady, N. Y. 
Philco Corp. Philadelphia 34, Pa. 
RCA, (Tube Div.) Harrison, N. J. 
Raytheon Mfg. Company Newton, Mass. 
Tung -Sol Electric, Inc. 95 Eighth Ave.. Newark 4. N. J. 

VIBRATORS 
American Television & Radio Co 300 E. First Street, St. Paul I, Minn. 
Cornell-Dubilier Electric Corp. South Plainfield, New Jersey 
Delco Radio, Div. of General Motors Corp. Kokomo, Indiana 
Radiart Corp. 3455 Vega Ave., Cleveland 13, Ohio 
Vokar Corporation Dexter 2, Michigan 

WIRE -CABLE -HARNESSES 
American Phenolic Corp. 
Belden Manufacturing Co. 4647 W. Van Buren St.. Chicago 80, III. 
Columbia Wire & Supply Co. 2850 Irving Park Road, Chicago 18, Ill. 
Eby Sales Co. of N. Y. 130 Lafayette St., New York 13, N. Y. Federal Telephone & Radio Corp. 100 Kingsland Road. Clifton, N. J. 
Jersey Specialty Co. .. Burgess Place, Mountain View, N. J. 

1830 S. 54th Ave., Chicago 50, Ill. 

don't 
just say 

capacitors 
Ask For Sprague By Catalog Number 

Know what you're getting ... 
get exactly what you want. 
Don't be vague ... insist on 
Sprague. Use complete 
radio -TV service catalog 
C-610. Write Sprague Products 
Company, 71 Marshall Street, 
North Adams, Moss. 
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 11M11. - -- 
Only the 5 TOP-QUALITY brands of 

STANDARD 
BRAND TUBES 

AT SENSIBLE PRICES! 
90 Day RETMA Guarantee Brand New 

1st quality only Individually boxed 
No private brands No rejects 
No rebrands or rewashed bargains 

FREE!Newest handy air -mail order form 
for your ordering convenience -Free! 

Lists ALL popular TV & radio types. 
Makes mail -ordering a real pleasure. 
Orders over 525.00 (with remittance) postpaid 

24 
AX2 
B3GT 
H5GT 
L4 
L8 
LA4 
LA6 
LB4 
LC5 
LC6 
LD5 
LE3 
LG5 
LH4 
LN5 
N5GT 
Q5GT 
R4 

S4 
S5 
T4 
T5GT 
U4....... 
U5 

.50 
1.00 

.90 

.80 

.85 
1.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

.95 
1.15 
1.00 

.85 

.90 

.70 
80 

1.05 
75 
70 
.95 

V2 .70 
X2B .95 
AF4A 1.40 

2D2I 1.00 
2X2 .50 
3A3 1.10 
3A 55 
3A5 .75 
3A L5 65 

AU6 .70 
3AV6 .60 
3B5 .80 
3BÑ6 1.05 
36Y6 .75 
3CB6 .80 
3CF8 .85 
3LF4 1.20 
3Q4 .85 
3Q5GT 1.00 
3S4 ..............80 
3V4 .85 
46Q7A 1.30 
4827 1.35 
5AM8 .05 
5AN8 1.10 
5AQ5 .75 
5AS8 .. _. 1.10 
5AT8 1.10 
5AY8 __.. 1.15 
5AW4 1.15 

6AT6 .55 7G7 1.15 
6AT8 1.10 7H7 .85 
6AU4GT 1.05 717 1.3 
6AU5GT 1.25 7K7 1.20 
fiA U 6 .70 7L7 1.15 

6AV5GT .. 1.25 747 1.00 
6AV6 .55 7R7 1.30 
6AX4GT ... .85 7V7 1.30 
6AX5GT .... .75 7W7 1.30 
SBA6 .65 7X7 1.00 
66A7 .90 7Y4 .70 
sBC4 1.60 724 .70 
6BC5 .70 12A4 .85 
6BC7 1.25 I2AL5 .70 
5BM 1.40 12AQ5 .75 
SBD6 .75 12AT6 .55 
6BE6 .70 12AT7 .95 
6BF5 .85 12AU6 .65 
6BF6 .70 I2AU7 .80 
6BG6G 1.80 12AV6 55 
GBH6 .85 I2AV7 ........ 1.00 
6BK5 1.00 I2AW6 1.00 
6B16 .85 I2AX4GT .... .90 
6BK7A 1.10 I2AX7 .80 
68L7GT 1.15 I2AY7 1.75 
6BN6 1.15 12AZ7 .90 
68Q6GTA .. 1.40 12B4A .85 
6BQ7A 1.2012BA6 .65 
6BX7GT .... 1.25 12BA7 .95 
6BY5G 1.30 12806 .75 
6627 1.25 128E6 .70 
3C4 .50 12BF6 .65 
6C5 
6CB5 4.50128K5 

.80126H7A .95 
1.00 

6CD6CB6G 1.8012BQ6GTB 
1.40 

I2BY7A .95 
6C F6 .90 121327 1.00 
6CG7 .85 12CU6 1.40 
6CL6 1.15 12SA7GT .... .85 
6CM8 .85 12SC7 .80 
6CS6 .75 I2S17 .75 
GCUB 1.40 I2SK7GT ... .75 
fiDC6 .95 12SL7GT .... 1.00 
6F5 .85 I2SN7GTA.. .80 
6F6G .8012S117GT .... .70 
6H6 .75 I2V6GT .75 
614 3.95 I2W6GT ... .90 
615 .50 14A4 1.00 
6J6 .70 14A5 1.50 
617 .95 14A7 .85 
6K6GT .70 14AF7 ........ 1.00 
6K7 .90 1486 .85 
6K8 1.25 14C7 1.00 
61_6GA 1.30 14E6 1.20 
HAM 1.75 14E7 1.30 
5N7 1.20 I4F7 1.00 ... .. 

5AZ4 
516 
574 . 

5U4G 
5U4GB ... 
SUB 
5V4G 
V6GT 

.60 

.90 
1.75 

.60 

.70 
1.10 

.95 

.70 

6Q7 
6S4 
6S8GT 
63A7GT 
6SC7 
6S F 5 

6SF7 
65G7 
6SH7 

I.00 
.65 

1.10 
.85 
.90 
.75 
.95 
.95196G6G 
.95 

14F8 
14H7 
14N7 
14Q7 
14R7 
1457 .. 

14W7 - 

_. 
19T8 _. 

1.30 
1.00 
1.00 
.95 

1.30 
1.25 
1.35 
2.00 
1.20 

5X46 
T 

5X8 
5Y3GT 
5Y4G 
5Z3 
5Z4 
6A8GT 
6A 84 
6AC5GT 
6AC7 . . . 
6AD7G 
6AF4 
6AF6G 

.8Ó 
1.05 
.55 
.65 
.90 

1.25 
1.10 
.65 

1.15 
1.10 
1.55 
1.30 
1.20 

6S17M 
GT 

6SL7GT 
6SN7GTA/8 
6SQ7GT 
fiSR7 
678 
6U8 
6V3A 
6V6GT 
6V6M 
6W4GT 
6W6GT 

.75 

1.Ó0258K5GT 
.80 
.70 
.75 

1.05 
1.0525W4GT 
1.30 
.65 

1.30 
.70 
.90 

25AV5GT .... 

25BQ6GTB 
25CD6GA 
25CU6 
25L6GT 

. 

2525 
252601 
35A5 
35B5 
35C5 

1.30 

1.ÓÓ 
1.40 
1.80 
1.35 
.70 
.75 
.80 
.65 
.70 
.70 
.70 

6AG5 G1.85 .75 6X5GT 
6X4 : 35L6GT 

35W4 
.65 
.45 

6ÁHÌGT ... 6X8 I 00 . 35Y4 .70 
6AH6V 1.00 
6A15 . 

BAKS 
6A Kd 
8AL5 
6AL7GT 

1.75 
.75 
.80 
60 

1.65 

7A56Y6G 

7A7 
7A8 
7AG7 

.95 

.85 

.80 
1.00 

4125 

43 
50A5 
SOBS 

.55 
.75 
.85 
.70 
.70 

6AM8 .J' 1.15 
7AH7 
7B4 

1.00 
.80 

5005 
50L6GT 

.70 

.65 
6AN4 I.50 7B5 .70 50X6GT ...... .90 
6AN5 3.50 766 .80 50Y6GT ...... .80 
BAN8 1.20 7B7 .80 50V7GT . .. .80 
6AQ .70 788 ,9 70L7GT . _. 1.55 
6AQ6 .60 7C5 .800 80 . .65 
6AQ7GT 120 7C6 .80 I I7L7GT ..,. 2.50 
fiAR5 .75 7C7 .85 117N/P7 . _. 2.00 

.75 7E7 1.20 11723 .... .70 5 
ASB 2.25 7 F7 .90 1172401 .... 1.15 

SASS 1.20 7F8 1.20 11726GT .... 1.15 

We stock over 1000 types including Diodes, Trans- 
istors, transmitting and Special Purpose types. 

CASH PAID for excess tube Inventories. Must be 
I new, boxed and clean. WRITE! 
TERMS: 25% with order, balance C.O.D. All mer- 
chandise guaranteed. F.O.B.. N.Y.C. 

BARRY ELECTRONICS CORP. 
Dept. 

512 Broadway, N. Y. 12, N. Y. 
Call us day or night 

24 -hour telephone service 
WAlker 5-7000 

1956 

TRANSISTOR PORTABLES 
(Continued from page 21) 

ies), shown in Fig. 9 is similar in many 
respects to the 4RT1 Chassis with the 

exception of an additional if stage and 

an added audio transistor for push pull 

output. Both units operate from a nine 
volt battery and the 6RT1 Chassis has a 

50mw output. 
The 7RT1 Chassis is a seven transis- 

tor receiver. A major departure is evi- 

dent here. A separate CK760 oscillator 

and a separate CK759 mixer is used. 

(See Fig. 13). The audio section is a 

push pull output with 100 mw of power 
available. Negative inverse feedback is 

applied from the speaker to the base of 

the audio driver. Two audio amplifier 
stages precede the push pull output 
amplifier. 

The unit operates on four 1/ volt 

cells and makes use of a single stage 
455kc if amplifier. 

The 7RT4 Chassis, (Model T2500), 
is identical to the 7RT1 described above 

with the exception of an additional loud- 
speaker. 

Chassis 8RT1, (Model 8TP series), is 

a seven transistor radio which again uses 

a separate oscillator and mixer. Two 
stages of if amplification precede a 

CK760 class B detector. A single audio 
stage is transformer coupled to a push 
pull class B output amplifier. The sup- 

ply voltage is six volts from four 12 
volt cells in series. 

RCA Victor Models 7BT-9J - 7BT-10K 

The RCA Model 7BT-9J shown in 
Fig. 10 is a six transistor circuit making 
use of six RCA type transistors. A 235 

converter precedes two 455kc if stages 

using type 234 NPN transistors. A 

1N295 diode detector is followed by a 

2N109 audio amplifier and two 2N109 

class B push pull output amplifiers. 
The set operates on one RCA VS300 

nine volt battery for a 75 hour life. The 
set measures 3-7/16" by 1-13/16" by 

1-9/16" and is housed in a plastic case. 

The 7BT-10K transistor receiver uti- 

lizes seven transistors and a crystal diode 
detector. This chassis differs from the 

7BT-9J by the addition of an extra 
audio driver stage using an RCA 
2N109 PNP transistor. 

Both models include agc and ther- 
mistor temperature compensation in the 
output stage. The 7BT-10K is housed 
in a leather case. 

Regency TR -1 

The Regency TR -1 portable is a four 
transistor unit with a crystal diode de- 

tector. See Fig. 11. This set employs two 
if amplification stages operating at 262 

kilocycles. The set operates on a 221/ 
volt battery and features an output jack 
for earphone reception. 

The unit is housed in a polystyrene 
plastic case measuring 5" by 3" by 1g" 
and weighs 12 ounces. 

Zenith Royal 500 

The Zenith Royal 500 utilizes seven 
transistors in a six volt circuit. A sepa- 
rate oscillator and mixer is used to 
precede a two stage 455kc if amplifier. 
A single driver stage is transformer 
coupled to a push pull output. The 
Zenith receiver has an output jack for 
earphone operation. This jack is con- 
nected ahead of the class B output stages 
to save the battery during earphone use. 
The set comes housed in a plastic case 
and delivers 180 mw maximum audio 
output. Four penlite batteries provide 50 

hours of operation or Zenith type Z9 

mercury cells may be used for greater 
life. See Fig. 12. 

Transistor portable radios have many 
advantages over vacuum tube receivers. 
The battery life of a transistor portable 
is extremely long due to the low drains 
imposed and only one battery is usually 
required. By using mercury batteries it 

is possible to achieve a life in excess of 

1500 hours of operation. Microphonics 
are totally eliminated due to the nature 
of the transistors themselves. These fea- 

tures plus the adaptability to printed 
circuitry and miniature size have made 
the transistor portable radio a peer to be 

reckoned with. 

is "The Choice of 
Dealers Eve 

1 MERIT 

2 QUAL/TY 

3 RFL/AB/L/TY 
The original product for 
quieting noisy controls 
and switches . . . the 
universal lubri-cleaner 

;for TV and radio . 

I Say "QUIETROLE" to 

I your distributor . . . 

I be sure you get it. 

I NO GUM' 
NO GOO' 

big 
reasons 
why I 

ETROL E 

Better Service 
-ywhere" I 

NO GRIME! .'- manufacture j by 

Carried 

by 

recognized 

iabber5 ' i 

verywhere 

QUIETROLE 
COMPANY INC. 
Spartanbu-g,, South Carolina 

IN Active Radio 'A TV Distribuors 
CANADA 58 Spadino Ave., Toronto 2B, Ont. 

QUICK -CHANGE 5AXP4 HOLDER 

Permits 

Speedy 

Yoke 

Changing 

$3.25 

each 

TELE-SCOPIC PRODUCTS, INC. 
215 W. 33rd St. New York 1, N. Y. 

Don't jutay 
CAPACITORS 

Ask For Sprague By 
Catalog Number 

Know what you're getting ... 
get exactly what you want. 
Don't be vague ... -insist on 
Sprague. Use complete radio - 
TV sers icecataogC-6I0. Write 
Sprague Prodacts Company, 
71 Marsha I Street, North 
Adams, Massachusetts. 

CAPACITOR MANUFACTURER 

SPRAGUE 
WORLD'S LARGEST 
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SERVICEMEN NOW 'YOU CAN REDUCE 

YOUR RECTIFIER NEEDS TO TYPES WITH 

Pederal5 

HI -D NSITY 
SELENIUM RECTIFIERS 

Engineered to handle 

90% of your radio -tv 
replacements! 

Nearly 

50% 
SMALLER...: 
More compact packages increase 

rectifier capacity of your kit 
...save time on service calls! 

SEE YOUR 
FEDERAL DISTRIBUTOR! 

ACTUAL SIZE 

COMPARE 
Compare, Mr. Serviceman, Federal's new 
250-300 Ma. HI -DENSITY stack wit.) its 
larger predeces_.or of the same rating! 

Just 4 types- ranging up to 600 Ma.- 
are needed to meet 90% of your require- 
ments for radio -tv replacements. 

Now you can really simplify rectifier re- 
placement ... with these smaller, lighter, 
higher -temperature, longer -lasting, more 
versatile HI -DENSITY stacks. Get the facts! 

A Research and .Development Triumph of Federal 

Federal Selenium Rectifiers are listed in 
Howard W. Sam's Counter -Frets and Photo Facts 

Federal Telephone and Radio Company 
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J. 

In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P.O. 
Export Distributors: International Standard Electric Corp., 67 Broad St., New York 

»bra/ 
,E 
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Reap Reh Pr Profit 
STOCK AN3 SELL RCA RADIO BATTERIES 
While batteries for portables are an all -year-round business, il"s the outdoor months that 
really bring it into foil bloom. And you reap profits from this fertile market when you 

advertise and merchandise RCA Radio Batteries. RCA is sowing the seeds for you...with a 

powerful sales promotion program and advertising on national hook-up radio and big 

network TV. What's more, RCA is a name your customers go out of their way to buy: RCA's 

comprehensive line meets practically every battery requirement for regular portables as 

well as the new transistor types. Get your share of the "bumper crop" of battery dollars- 
get in touch with your RCA distributor today. 

RADIO BATTERIES 
RnDIO COREnO=tHT"OM OF f ERIC Z., HI.4i; F-ì ISJP7, N. J. 

.* Yalene tie Seal says..; 
"Profits blossom with 

'?C4 Batteries" * 
s 

z 

c- 

c 
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