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Preferred for modern set servicing 

IRC TYPE Q CONTROL 

Service technicians get greater coverage with less 
investment; more practical service features; 
and easier, faster installation with the IRC Type 
Q Control. Here's a dependable, basic control that 
is directly designed for modern set servicing. For 
appearance, performance and price ... there's none 
better. So why settle for less? Tell your Distributor 
you want Q .Controls.. most servicemen do. 

INTERNATIONAL RESISTANCE CO. 
Dept. 492, 401 N. Brood St., Phila. 8, Pa. 

In Canada: International Resistance Co., ltd., Toronto, Licensee 

Send me Q Control Catalog DC1D. 

Name 

Company 

Address 

City State 

ea,.,-.mot* 
f.. 

0000 

This 8 page catalog 
gives you all 
the facts ... 

Send for your 
free copy now- 

_ 
KNOBMASTER FIXED SHAFT 

Q Control standard shaft 
is knurled, flatted and slotted 
-fits most knobs without 
alteration. 

INTERCHANGEABLE FIXED SHAFTS 

Exclusive IRC convenience 
feature-provides fast 
conversion to "specials", with 
FIXED shaft security. 
15 types available. 

1/4" LONG BUSHING 

Accommodates all small sets, 
yet handles large set 
needs perfectly. 

7 STANDARD TAPERS 

Full coverage of all taper 
requirements is provided in 
the Q Control. 

94 RESISTANCE VALUES 

For TV, AM and FM coverage, 
94 values of plain and tapped 
controls are furnished. 

QUALITY APPEARANCE 

The handsome professional 
appearance of IRC Q Controls 
lets you point to your work 
with pride. 

CUSHIONED TURN 

The smooth, quality of "feel" 
of a Q Control contributes to 
customer confidence. 

TYPE 76 SWITCHES 

Either of two type IRC switches 
attached as quickly and easily 
as a control cover-meets all 
your requirements. 
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affiliated with 
TEMPO TV products 

2)L L C= t2/ 
The new, super -sharp yagi utilizing the 
unique Tri -King dipo e together with com- 

pletely insulated parasitic directors and 
reflectors! Actually -wo antennas in one 

for peak high and lcw band reception. 

Clear Beam's 5 peak 
performers solve all 
fringe problems* .. . 

Ill -KING 
Model TK1500 

Highest gain of the big screen 
antennas! Half wave electrical 
spacing. Eliminates ghosts and 
co -channel interference. Full 
radar screen - wind tunnel 
tested! 

SKY SWEEP 

Model MYS80 
A deep fringe yagi incorporating 
the new magnetic "Focal -Sharp" 
design for concentrating signal 
strength! 

CLEAR 

BIG CHIEF 
Model BC12-2 

An 3d-anced conical-Yagi with 
element diameters varied for 
precisi do tuning, matched sen- 
sitivity and peak performance on 
high ard low band! 

HUNTER Model MYH50 

New wave trap principle gives 
extremsly high gain, sharp di- 
rectivity, in -phase tuning on all 
channe s. New, flat design for 
low wind resistance! 

'Spectrum -tested for balanced color reception! 

ANTENNA CORP. 

BEAM 
Warehouses in Seattle, Portland, Sai Francisco, Honolulu, 

Canoga Park, Calif. Chicago, lit. 

Dallas, Kansas City, Chicago, Detroit, Baltimore 
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If you are interested in increasing your Radio & TV Service 
business and profits 10% or more call the 

Raytheon Tube Distributor in your area right now. 
Ask him to tell you how the Raytheon Bond gives you a national 

backing of your 90 day guarantee, 
increases customer confidence in you and your shop. 

Ask him to show you the many free business builders - Creed 
Displays, Decals, Certificate, Identification Cards, ad mats, etc. - 

that Raytheon makes available to you to help you 
tell your customers and prospects you're "Bonded". 

Ask him about the Raytheon national advertising that makes it easy 
for you to get more business and then ask him if you can 

qualify for this exclusive Raytheon business builder. If you can, 
it ccsts you nothing - it's Raytheon's investment in your future. 

tNEYRE RI C,i, t 
'Recent surveys prove the Raytheon Bonded Program improves business by 

at least 10 per cent. 

RAYTHEON MANUFACTURING COMPANY 
Receiving and Cathode Ray Tube Operations 

Newton, Mass. Chicago Atlanta, Ga. Los Angeles, Calif. 
Raytheon makes Receiving and Picture Tubes Reliable Subminiature and Miniature Tubes ' 

oll these: Semiconductor Diodes and Transistors Nucleonic Tubes Microwave Tubes 
excellence bs lúleelioºsied. 
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itik EDITORIAL... 
Color TV Outlook 

Those of us who are privileged to watch and com- 
pare color TV programs with their black and white 
counterparts acknowledge that color is finer in 
every way. For pleasurable viewing black and 
white is third rate compared to color. That being 
so, why is color so slow in coming? 

Interrogation .of leading manufacturers about 
their 1955 color TV production schedules discloses 
conflicting opinions; but none at great variance. 
Estimates are that from 30 to 80 thousand color TV 
sets will be produced this year-unless-something 
unforeseen at the moment occurs shortly. 

Frankly, say most "TV experts", the biggest de- 
terrent to mass color TV set production is the pic- 
ture tube problem; primarily its cost. 

Picture tube makers are fully cognizant of what's 
expected of them. Their engineering and research 
staffs are working "all out" on the project. Success 
may be hours, days or months away. Honestly, no 
one knows at this minute when the problems will 
be solved. Your guess is as good as mine. 

Tube Tester Innovation 
For years we have urged service dealers to 

charge customers, who come into their shops with 
a bag of tubes, a nominal sum for each tube tested. 
The charge is justified. It helps pay for the cost of 
tube testers. Also, it pays in part for the time the 
service dealer devotes to his customer. Most service 
dealers followed our recommendation about charg- 
ing for this service, some preferred not to do so. 

Now an instrument manufacturer has put on the 
market a "Test -It -Yourself" type of tube checker 
which service dealers can buy and place in a loca- 
tion convenient for their customers to use them- 
selves. In this age of "do-it-yourself" merchandis- 
ing we believe the instrument manufacturer in 
question has hit upon an excellent idea. Human na- 
ture is such that many customers would prefer to 
do their own tube testing, and abide by their own 
findings. Be that as it may, we like the Test -It - 
Yourself idea for an entirely different reason. We 
feel that some "doubting Thomas" species of hu- 
man will, after setting numerous knobs and levers 
on the checker, come to appreciate more fully the 
complex nature of electronic equipment design and 
the skill required by servicemen. And as a net re- 
sult, henceforth they will hold servicemen in high- 
er esteem. Besides, they'll buy more tubes-espe- 
cially when they themselves find tubes which an 
impartial checker shows as being "weak." 

by S. R. COWAN 
PUBLISHER 

Service Field Magazines 
According to the latest reports issued by firms 

that are engaged to audit the paid circulation and 
gross distribution figures of magazines, proudly we 
announce that "Service Dealer" has many more 
paid subscribers and thousands more servicemen 
readers than our contemporary publications. 

Since the inception of "Service Dealer" over 16 
years ago our prime goal hats been to improve the 
financial position of all radio -TV service dealers 
and to enhance their recognition and public ac- 
ceptance. We hope to improve the service profes- 
sion's living standard in every respect. It has not 
been an easy task-and as a task-it is far from 
being finished. 

But it is truly gratifying to know that month 
after month more professional full time servicemen 
and owners of established firms that do servicing 
are readers of this .magazine than any other. Our 
entire staff's efforts are solely pointed to the serv- 
iceman's and service profession's welfare. Its a 
comforting thought that upwards .of 60,000 full- 
time professionals are part of our family. 

Technical Courses By 

Manufacturers 
Many leading manufacturers have conducted 

seminars for servicemen in all parts of the country. 
Many of these courses are streamlined to such an 
extent that they are not of optimum effectiveness. 

Rarely does a clinic include instruction on servic- 
ing other electronic apparatus such as FM tuners, 
phonograph record players, Hi-Fi equipments, 
automobile or 2 -way communications receivers, 
etc. For example, how many lecturers have you 
heard discourse on servicing any of the myriad 
types of industrial electronics equipment? Thou- 
sands of G. M. cars have headlights controlled by 
autronic eyes. Could you service such an electronic 
device? Probably not, unless you took the Delco 
Radio Course, given free by United Motor Service. 

Believe it or not, all around every service shop 
there are millions of electronic tubes functioning in 
devices that are not home radio or TV receivers. 
Hundreds of millions of dollars worth of potential 
service income on non -radio -TV items are bypassed 
annually by the average service firm. The bulk of 
this business, and it's mighty profitable business 
too, goes to a limited number of astute firms that 
have had the foresight not to rely solely on radio - 
TV. They don't have "all their eggs in one basket." 
We'll cover this broad subject in the months ahead. 
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MODEL TR -11 

MODEL TR -12 

the MOST 
COMPLETE 

LINE 

MODEL AR -i 

MODEL AR -2 

with the GREATEST TURNING POWER 

Here is everything anyone - distributor ... dealer .. . 

serviceman - could ask for in rotors ... all in the ONE line 

...the CDR ROTOR LINE! A model for every need... ALL 

FIELD TESTED AND PROVEN to be dependable and 

superior in every respect! 

Rkg for you to millions every week 
with regular announcements in every leading 
rotor market across the nation. 

CORNELL-DUBILIER 
SOUTH PLAINFIELD, N. J. 

THE RADIART CORP. 
CLEVELAND 13. OHIO 
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"1 WANT 
THE TUBES WITH 

THE GOOD 
HOUSEKEEPING 

GUARANTY SEAL!" 
"TV and radio tubes are mysterious things to 
me, but that Good Housekeeping Seal is a 

tried and true friend. I trust any product that 
has earned it. So when you replace tubes in 

my sets, be sure they're CBS tubes ... the 

tubes with the Good Housekeeping Guaranty 
Seal." 

tNT OR REruNO 
0! 

Guaranteed by 
Good Housekeeping 

4S ADVERTISED I 
were.-_...- 

Check and Remember 
1 It's a women you talk to cn most service calls. 

2 CBS is addressing its national advertising 
especially to women. 

3 53% of all women are influenced in their 
purchases by the Good Housekeeping 
Guaranty Seal. 

4 CBS tubes have that Seal.. 

Use CBS tubes ... the tubes in which 
women have confidence. GET YOUR N E W 

CBS Tube SALES PROMOTION KIT 

Ask your CBS tube distributor for special offer 
... or mail $2.00 direct for complete Kit. 

CBS-HYTRON, Main Office: Danvers, Massachusetts 

A Division of CBS ... the Columbia Broadcasting System, Inc. 

CBS 
TUBES 

Millions will see or hear 
about CBS tubes on TV and 
radio . . . and in national 
magazines throughout 1955. 

A member of the CBS family: CBS Rodio CBS Television Columbia Records CBS Laboratories CBS -Columbia CBS International and CBS-Hytron 
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SERIES 
SERIES 

WWITHIN the past few months a 

significant step has been taken 
in television receiver design that will 
have a far reaching affect upon future 
circuitry. It is the purpose of this article 
to present the information concerning 
this advancement. 

The improvement referred to has 
been brought about by the introduction 
of a new group of vacuum tubes. These 
tubes are similar to previously common 
prototypes but for one very distinct 
difference, that is, they are designed to 

allow the same amount of filament cur- 
rent to flow through all of them. Thus, 
although they use various voltage values 
across their filaments such as 3.15, 4.7, 
6.3, 7, 12.6, and 25.2 volts, they are 
engineered to pass 600 ma through the 
heaters. These tubes are referred to as 
the 600 ma group. 

Before delving into service informa- 
tion concerning these 600 ma tubes a 

greater appreciation of their purpose 
will be gained by a knowledge of the 
situation before their advent on the 
TV scene. In the design of ac/dc radios 
the connecting of vacuum tube fila- 
ments in series has been a common 
practice. The voltage across each tube 
filament is that required by the tube, 
and the total voltage across the series 
string should be the sum of the voltages 
across all the filaments plus the voltage 
drop across the voltage dropping fila- 
ment resistor if one is used. This total 
adds up to the line voltage of 115 volts. 
With an arrangement of this type it is 

evident that there is no need for a 

power transformer winding since all the 
filaments of the tubes in the radio are 
connected in series across the power 
line. 

Television receivers have been de- 
signed using this arrangement, but 
these receivers have not been too com- 
mon because of the problems arising 

; .: . ,.: :;;. ' :: :: :%:'' ;:. %'': '., ... . .' ' ::: .:% %` ,: ':.. ::. .::' ::. : :,: ..: :,.': . ,... .. .. ....,..... .. ... .o. . ......tt....... . .ti .. 

using the new 600 ma. tubes 

by I Steve Travis 

25 L6 

L 

2012 HOT 

25011 COLD 

12SN7 

9 

12AU7 6AB4 00 
43 IL 

4 Watt 

>- 
TO OTHER 

TUBES 
IN SERIES 

STRING 

Fig. l-Partial schematic of conventional series group. Series resistor on left 
is a thermistor the resistance of which is higher when cold. 

from the differences in heater current 
ratings and the variations in heater 
warm-up time. Furthermore, as shown 
in Fig. 1, when connecting up tubes 
drawing 300, 450 and 600 ma of fila- 
ment current in series additional pro- 
visions are required such as paralleling 
resistors or other tubes to bypass the 
proper portion of the heater current 
from those tubes that cannot carry the 
full current. 

Figure 1 indicates that if a 600 ma 
tube is in the string there must be 600 
ilia flowing through the whole series 
circuit. Tubes which require less than 
600 ma must have a shunt to bypass 
the remainder of the current around 
them. As an example, a tube which 
uses 450 Ina filament current generally 
has a 42 or 43 ohm resistor in parallel 
with it (6.3V/.15A = 42 ohms) to 
allow the balance of 150 ma to flow 
so that the total current will be the 
amount that flows through the entire 
series circuit. As can readily be seen, 
if this tube is removed from- the socket 
for checking purposes while the set is 

in operation additional trouble is intro- 
duced. The shunt resistor usually be- 
comes overheated and burns out. Thus, 
the problems of servicing receivers of 
this type are generally more difficult. 

One of the more important reasons 

for the unpopularity of series filament 
receivers is caused by improper voltage 
distribution which occurs while the 
heaters are warming up. This is the 
direct result of the warm-up periods of 
television circuit tubes not being equal. 
When a tube is cold the heater resist- 
ance is low. This resistance increases 
during the initial period to several times 
the cold value when it reaches its proper 
operating condition. The heating period 
or the time required to reach normal 
operating temperature is a function of 
the design of the heater. Because of the 
different cathode designs of various 
tubes, different physical forms or wind- 
ings of heaters are required. As one 
example, the area of the emitting ma- 
terial that is to be heated in a picture 
tube is a spot 35/1000 of an inch on 
the face of the cathode element. This 
requires a type of filament winding 
different from that employed for other 
tubes such as a 5U4 or a 6BQ7 tube 
to bring the material on the cathode 
to its proper emitting temperature. 

The voltage distribution across a 

string of filaments is determined by the 
resistance of the individual filaments. 
As stated previously, the resistance of 
the heaters increases as the tube warms 
up. But all tubes don't warm up or 

reach the proper operating temperature 
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Table One - The New 600 Milliampere Tubes 

600 Ma. 
TUBE 

PROTO- 
TYPE 

Filament 
Voltage TYPE CONSTRUCTION 

CIRCUIT 
EMPLOYMENT 

2AF4 6AF4 2.35 7 Pin Miniature Triode UHF Osc. 

3AL5 6AL5 3.15 7 Pin Miniature Twin Diode FM Detector 

3AU6 6AU6 3.15 7 Pin Miniature Pentode IF Amp. 

3AV6 6AV6 3.15 7 Pin Miniature Twin Diode, Triode Detector, Audio Amp. 

3BC5 6BC5 3.15 7 Pin Miniature Pentode IF Amp. 

3BE6 6BE6 3.15 7 Pin Miniature Pentagrid Converter 

3BN6 6BN6 3.15 7 Pin Miniature Pentode FM Discriminator 

3BZ6 68Z6 3.15 7 Pin Miniature Pentode High Freq. Amp. 

3036 6CB6 3.15 7 Pin Miniature Pentode High Freq. Amp. 

3CF6 6CF6 3.15 7 Pin Miniature Pentode IF Amp. 

3CS6 6CS6 3.15 7 Pin Miniature Pentagrid Sync. Sep. 

3BY6 6BY6 3.15 7 Pin Miniature Pentagrid Amplifier 

4BQ7A 6BQ7A 4.2 9 Pin Miniature Twin Triode RF Amp. 

4BZ7 6BZ7 4.2 9 Pin Miniature Twin Triode RF Amp. 

5AM8 6AM8 4.7 9 Pin Miniature Diode, Pentode Video Det., IF Amp. 

5AN8 6AN8 4.7 9 Pin Miniature Triode, Pentode Video Det., IF Amp. 

5AQ5 6AQ5 4.7 7 Pin Miniature Pentode Video Amp. 

5AT8 6AT8 4.7 9 Pin Miniature Triode, Pentode Osc. Mix. 

5BK7A 6BK7A 4.7 9 Pin Miniature Twin Triode RF Amp. 

5J6 6J6 4.7 7 Pin Miniature Twin Triode Osc., Mix. 

5T8 6T8 4.7 9 Pin Miniature Triple Diode, Triode FM Det., Audio Amp. 

5U8 6U8 4.7 9 Pin Miniature Triode, Pentode Osc., Mix' 

5V6GT 6V6GT 4.7 8 Pin Octal Pentode Low Freq. Amp. 

5X8 6X8 4.7 9 Pin Miniature Triode, Pentode Osc., Mix. 

5AS8 6AS8 4.7 9 Pin Miniature Pentode Detector, Video Amp. 

6AX7 1 2AX7 3.15 9 Pin Miniature Twin Triode Sync. Amp., Sep. 

6AU7 12AU7 3.15 9 Pin Miniature Twin Triode Hor. Osc. 

6AW8 6AW8 6.3 9 Pin Miniature Triode, Pentode Sync. Sep., Video Amp. 

6S4A 6S4 6.3 9 Pin Miniature Triode Vertical Output 

6SN7GTB 6SN7GTA 6.3 8 Pin Octal Twin Triode Hor. and Vert. Osc. 

7AU7 12AU7 7 9 Pin Miniature Twin Triode Hor. and Vert. Osc. 

12B4A 1284 6.3 9 Pin Miniature Triode Vertical Output 

12BH7A 12BH7 6.3 9 PIn Miniature Twin Triode Vertical Osc. 

12BY7A 12BY7 6.3 9 Pin M!niature Pentode Video Amp. 

12AX4GTA 12AX4GT 12.6 6 Pin Octal Diode Damper 

12BK5 6BK5 12.6 9 Pin Miniature Pentode Audio Output 

12BQ6GTA 6BQ6GTA 12.6 7 Pin Octal Pentode Hor. Output 

12CU6 6CU6 12.6 8 Pin Octal Pentode Hor. Output 

12L6GT 25L6GT 12.6 8 Pin Octal Pentode Audio Output 

12W6GT 6W6GT 12.6 7 Pin Octal Pentode Vertical Output 

25CD6GA 25CD6G 25 6 Pin Octal Pentode Hor. Output 

at the same time because of their inher- 
ent designs and purposes. It is only 
when the tubes have attained proper 
filament temperature that the resist- 
ances are correct and produce the de- 
sired voltage drops across them. There- 
fore, during the warm-up period the 
line voltage divides across the series line 
according to the instantaneous values 
of tube resistances. Since the IR drop 
(voltage drop) across any filament is 
proportional to its resistance, one tube 
may have more voltage impressed on it 
than another. This is one of the reasons 
for tube burnouts in circuits of this 
type. 

One of the devices used to prevent 
premature burnouts is the thermistor 
(See Fig. 1). The latter is a negative 
temperature coefficient resistor, that is, 
its maximum resistance occurs when it 
is cold and its minimum resistance 
when it is hot. This property compen- 
sates for the opposite manner in which 
tube heaters behave. However, expense 
and long warm-up considerations have 
forced the tube industry to come up 
with a better answer. 

The New 600 Milliamperes Tubes 
Very recently there has been intro- 

duced a complete line of 600 ma fila- 
ment current tubes for all of the func- 
tions required in a TV receiver. With 
these 600 ma tubes the series circuit 
will certainly become the more common 
means of connecting vacuum tube fila- 
ments just as printed wire panels are 
fast becoming common in modern TV 
receivers. Only two major TV receiver 
manufacturers have not changed to the 
new 600 ma filament series string as 
yet. These companies, no doubt. are 
contemplating their use and will most 
probably have versions available soon. 
A further important advantage obtained 
through the use of these new tubes is 
that it does away with parallel networks 
completely and permits the tubes to be 
lined up in series without paralleling 
the filaments with resistors or other 
tubes. 

To insure depenjable performance 
in these new 600 ma tubes the heater - 
cathode voltage breakdown rating has 
been increased: also the tolerance of 
the 600 ma string tube has been brought 
to a much closer level concerning the 
filament current it is designed to con- 
duct. Where formerly, in manufactur- 
ing, the tubes were permitted a variation 
of plus or minus 50 ma, this has been 
reduced to plus or minus 25 ma in those 
tubes designated for series filament use. 
In addition, the use of larger filament 
wire size provides an added ruggedness 
to the new group. 

Perhaps the most important feature 
that has been designed into the 600 

[Continued on page 61] 

' 
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TRADE 
FLASHES 

Directors of Daystrom, Inc. and 

Weston Electrical Instrument Corp., 
have signed an agreement of merger 
under the terms of which Weston would 
be merged into Daystrom. The merger 
calls for the issuance of one share of 

Daystrom stock for each share of West- 
on. It is planned that tke business and 
assets acquired from Weston will he 
transferred to a wholly -owned Daystrom 
subsidiary to be named "Weston Elec- 
trical Instrument Corporation." Accord- 
ing to the announcement, the Weston 
operations will be continued under the 
same management and personnel as at 
present, and the \Veston naine will be 
retained on its products. 

Alpha Wire Corporation, 430 Broad- 
way, New York 3, N. Y., have an- 
nounced their ALPHLtX line of in stock 

extruded plastic tubing. It is available 
in a wide range of sizes and colors, 

from -24 through 212" diameter, in 

long lengths and cut to order. It con- 

forms to MIL specs and UL standards, 
and is competitively priced. 

To aid in the selection of the type of 

linearity which the applicatióu of a po- 

tentionieter demands while remaining 
consistent With economic considerations, 
the Engineering Dept. of Clarostat 
llfg. Co., Inc. presents its definitions of 
four commonly accepted types- These 
types of linearities are listed, with il- 

lastrations, in ascending order of diffi- 

culty of manufacture tatttlfacture and cost; the 
brochure is mailable front the concern 
at Dover, N. I1. 

Emerson Radio and Phonograph 
Corporation has completed its move of 
the company's administrative head- 
quarters and plant located in the Port 
Authority Building., 111 Eighth Avenue, 
New York City. The executive offices 
have been transferred to the three-story 
building which was added last year to 

the Emerson manufacturing plant in 
Jersey City, New Jersey. The New York 
factory facilities will also be relocated 
in the Jersey City plant. 

In the belief that nothing is so vital 
to a television serviceman as accurate 
information and field -proven servicing 
techniques, RAM Electronics Sales 
Company, Irvington, N. Y., has inaugu- 
rated a series of TV Forums to be held 
in every major television area in the 

f or servicing 

YOU NEED 
SOMETHING EXTRA 

For instruments actually ahead of today's circui_ry 

...ready for the day when color TV becomes as general as today's 
black -and -white sets...look at the Hycon line, designed with 

tie electronic serviceman in mind. Accurate enough for critical work in the 

shop, you'll also find these test instruments rugged, compact, 

lightweight ... just what you need for those money -making hause calls. 

MODEL 617 3" OSCILLOSCOPE 
Designed both for color TV servicing and 

laboratory requirements. Features high 
deflection sensitivity (.01 v/in. rns); 

4.5 MC vertical bandpass, flat within -±1 db; 
internal 5% calibrating voltage. Snail, 

lightweight... but accurate enough for the 
most exacting work. SPECIAL FLAT 3" 

CRT PROVIDES UNDISTORTED TRACE 
FROM EDGE TO EDGE. 

$26950 

MODEL 614 VTVM 

Convenience at unpreced snted low cost 
sums up this rugged, serviceable 
instrument. Hycon plus features include: 
21 ranges (28 with p -p scales); large 
61/2" meter; 3% accuracy 3n DC and ohms, 
5% on F.C; AC frequency response 
to 250 MC (vith accessory crystal probe). 
AND TEST PROBES STOW 
INSIDE CASE, READY 
TO USE, $8750 

MODEL 615 DIGITAL VTVM 
Ideal for production -line testing 

and the laboratory, this new VTVM 
gives direct readings, without 

interpolation. Features illuminated 
digital scale with decimal point and 

polarity sign ...12 ranges (AC, DC, 
ohms) ...response (with auxiliary 

probe) to 250 MC... accuracy: 
1% on DC and ohms; 

$37450 2% on AC. 

See these latest Hycon 
money-makers-all in 

matching, bench -stacking 
cases-at your local 

electronic parts jobber. 

aele Mfg. Company 
2961 East Colorado Street 

Pasadena 8, California 

-Where iterorari! counts" 

ORDNANCE ELECTRONIC TEST INSTRUMENTS 

ELECTRONIC SYSTEMS AERIAL SURVEYS 

BASIC ELECTRONIC RESEARCH AERIAL CAMERAS 

GO NO-GO MISSILE TEST SYSTEMS 
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"To =rnd and follow 
Mahe*" wayrr.,,,,..,_:_.. 

offspring o`; ' yclotron, the 
Bevatron-wort.': greatest magnet- 
can send masses of protons hurtling 

around its 135' -diameter race track at 
almost the speed of light. "Idea", to 

penetrate deep into the atomic nucleus, 
where lie secrets of matter and ener 

With us, the `American Idea" is, b 
directed effort and applied know -hog 

to continue to lead in bringing 
you electronic products 
of the highest quality. 

Complete line of 
"Full Vision" 
Iv icrophones 

D33 Broadcast 
D-22 Public Address 

Replacement Phonograph 
Cartridges 

INSIST ON AM:RICAN FOR QUALITY 
Send for FREE Catalog 47 

in C.2&, microphone co. 

370 South Fair Oaks Ave. Pasadena, 1, Calif. 

1 

LI. S. At the latest of these in New 
Orleans, La., Mr. Albert Friedman, 
RAM product development engineer, 
discoursed and conducted a question - 
.and -answer period on trouble -shooting 
high voltage sweep and deflection cir- 
cuits, theory and application of sweep 
circuits, relation of monochrome sweep 
circuits to color, and repair and service 
techniques and hints. More than 250 
TV servicemen attended this forum. For 
details when a RANI forum will be held 
in your area, write directly to R\\I, 
address above. 

A series of 12 television dealer serv- 
ice schools on printed circuits and auto- 
mation production techniques were held 
in the Atlanta, St. Louis and Columbia, 
S. C., distributors' territories during 
April, it was announced today by Max 
Schinke, national service manager of 
Admiral Corporation. Admiral's color 
motion picture on AUTOMATION was 
shown at these meetings. In addition, 
factory technicians demonstrated the 
servicing and repair of a printed circuit 
television chassis. 

A new replacement flyback trans- 
former, model EF13-14S, for early 
/enitlr television models has jest been 
developed by the Rogers Electronics 
Corporation, 43 Bleecker Street, New 
York City. 'The ETP,-148 flyback trans- 
former installs easily, without the need 
for drilling on for fnrtlrer fussing. Every 
unit is packaged individually with com- 
lrfc schematic wiring diagrams. 

The 1955 Electronic Parts Distributors 
Show officially opens its doors at the 
Conrad Hilton Hotel here Monday, May 
16th at 10:00 A.M.. with 289 exhibitors 
in 203 booths in the Exhibition Halls 
and 174 display rooms on the hotel's 
fifth and sixth floors. The Show runs 
through Thursday, May 19th. Exhibitors 
from all forty-eight states and nearly a 
score of other countries are pre -regis- 
tered for what promises to be one of 
the most rewarding shows in the in- 
dustry's history. 

Harry G. Burnett, advertising manager 
of CBS-Hi'tron, a Division of Columbia 
Broadcasting System, hie., has an- 
nounced the appointment of William O. 
Hamlin as Supervisor of Technical In- 
formation Service. Born at East Orange, 
N. J., in 1922, and a former resident of 
Stratford, Conn., Ilandin carte to CBS- 
Hi'tron from Sylvania, inhere he was 
technical editor of Sylvania News. 

An experimental transistorized auto- 
mobile radio that operates directly from 
a 6 -volt car battery and requires only 
about one -tenth of the power used by a 
conventional car radio has been describ- 

[Corrtinried on paye -3] 

GENERAL CATALOG TR -55 
listing 84 new items r 

. 

TV -GUIDE TV -155 
giving latest recommendations 

:on correct television replacements 

Contact your local 
distributor for these 2 new 

catalogs or write .. . 

-. 4055 Redwood Ave. Venice, Calif. 
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Part 3-Concluding Installment 

by Oscar Fisch 

I \ the preceding installment, (April 
1 1955), it was shown that a square 
wave generator can be useful in local- 

izing trouble to the video amplifier area 
of the TV receiver. In this connection 
it was pointed out that before an intelli- 
gent diagnosis can be made, the service- 
man must know what waveforms to 

expect when the amplifier is operating 
normally. A block diagram of the bench 
setup was given previously Fig. 1 

shows a schematic of a typical video 
amplifier and indicates the manner in 
which the square wave generator and 
the scope are connected. Here are a few 
suggestions which may prove helpful: 

1. Remove the video detector tube 
from its socket. This prevents the possi- 
bility of interference from noise or stray 
pickup signals via the video if amplifier. 

2. If the receiver uses a germanium 
diode as a detector, remove the last 
video if tube instead, since the crystal 
is not easily removed. 

3. Remove the horizontal output tube 
from its socket. This avoids stray pickup 
of pulses at the horizontal frequency 
which may interfere with the pattern 
observed on the scope. 

4. Use a low capacity probe in con- 
junction with the oscilloscope when 
checking at the higher frequencies. If 
this is not done rounding of the corners 
may be observed because of the bypass- 
ing effect of the scope leads on the high 
frequency harmonics components of 
the wave. 

5. Keep the output of the generator 
as low as possible consistent with a good 
readable pattern on the scope. This 
avoids distortion due to overloading 
either the video amplifier stages or the 
scope's vertical amplifier. 

6. If the scope amplifier introduces 
too much distortion of its own, con- 
nect point "B" of Fig. 1 directly to one 
of the vertical deflection plates of the 
scope. The other vertical plate should 
be grounded. Terminals for this pur- 
pose are usually provided at the rear 
of the scope. You can tell whether the 
scope amplifier is introducing objection- 
able distortion by feeding the square 
wave output of the generator directly 
into the vertical terminals of the scope, 
and observing the waveform. A fairly 
good square wave indicates little dis- 
tortion by the scope amplifier. 

Once these details have been taken 
care of we can proceed with an obser- 
vation of wave forms. At the outset, it 

should be realized there is no substitute 
for experience, and the technician using 
a square wave generator should make it 

a practice, whenever he can, to ob- 

serve wave forms and correlate them 
with picture quality. The waveforms 
shown in following illustrations should 
be of help for comparison purposes. 
Fig. 2 shows the output waveform when 
a 40 cycle square wave was fed into 
the input of a normally operating video 
amplifier. At first glance it might seem 
that this is a seriously distorted wave. 
However, this is a normal response at 

this frequency for the average video 
amplifier. Fig. 3A represents the normal 
response at 100 cps. Both of these pat- 
terns were obtained using an ordinary 

Fig. I-Typical video amplifier circuit. 
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on a IIIA\I[11D antenna! 
For Color as well as Black and White 
Proved in hurricanes Carol, Edna and Hazel 
along the East Coast and in many storm 
areas last year, the Taco spring -loaded 
assembly is recognized by the trade as the 
most rugged construction employed in any 
antenna - at any price! Both Trapper and 
Super Trapper are high -gain, broad -band 
antennas, unexcelled in gain across the 
entire VHF band. These antennas provide 
phenomenal picture clarity - combined with 
the most compact and streamlined design. 

Get the facts on these two great antennas 
today. Write or see your Taco distributor. 

WORL-D LEADER IN 
TV ANTENNA-DESIGN 

The Taco trap' provides the means whereby stream 

lined Trappers outperform bedspring type antennas. 

pee TRAPPER 

TRAPPER 
1955 'U.S. Pot. No. 2,705,283 ® 

TECHNICAL APPLIANCE CORPORATION SHERBURNE, N. Y. 

Fig. 2-Waveform of normal ampli- 
fier using a 40 cps square wave input 

signal. 

isolating probe for the oscilloscope. 
(50,000 ohm resistor in series with the 
vertical test prod of the scope). Using 
a low capacity makes no observable 
difference in these two waveforms. 

Fig. 3A-Waveform of normal amp- 
lifier using a 100 cps square wave 

input signal. 

Figs. 3B, 4, and 5 were the patterns ob- 
tained for the normal amplifier at fre- 
quencies of 50 kc, 100 kc, and 250 kc 
respectively, using the resistive isolating 
probe with the oscilloscope. Figs. 6, 7, 
and 8 show the waveforms obtained at 

Fig. 3B-Normal amplifier, 50 kc; 
using a simple resistive isolating 

probe. 

the same frequencies but using a low 
capacity probe. A comparison of these 
waveforms with those of Figs. 3A, 4, and 
5 shows very strikingly the importance 
of using this probe. The wave forms 
of Figs. 3, 4, and 5 are badly distorted, 

Fig. 4-Normal amplifier, 100 kc; re- 
sistive isolating probe is used with the 

scope. 
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YOU 

CAN RELY 

ON BUSS.. 
for Fuses of Unquestioned 
High Quality 

4'eá 4,4-Millions upon millions of BUSS fuses have 
given dependable electrical protection in homes, on farms and 
in industries over the past 40 years, thus establishing the 
unquestioned high quality of BUSS fuses. 

With a reputation like this, BUSS can't afford to take a 

chance with faulty fuses that could injure its business and 
yours. 

That's why every BUSS fuse, normally used by the 
Electronic Industries, is tested in a sensitive elec- 
tronic device that automatically rejects any fuse not 

correctly calibrated, properly constructed and right 
in all physical dimensions. 

Fuses that give you double protection against 
loss of user goodwill are the result. Not only 
are users guarded against damaged equipment 

when there is trouble on the circuit, but they 
are also protected against irritating shut- 
downs caused by needless blows. 

Then why not be sure your buying and 
stock records specify BUSS and FUSE- 
TRON fuses ... you'll save time and 

trouble by using BUSS as the one 
source for all your fuse needs. 

BIJSSM 

Makers of a complete line of fuses 
for home, farm, commercial, 
electronic and industrial use. 

TRUSTWORTHY NAMES IN 
ELECTRICAL PROTECTION 

University at Jefferson, 
St. Louis 7, Mo. 

555 

RADIO -TELEVISION SERVICE DEALER MAY 1955 



0 
v 

a 

M 

$55.80 
No extra charge for metal 
cabinet (suggested net price) 

The 
is at your fingertips 

Cen 

in this handy, four -drawer 
Centralab Metal 
Shop -Pak No. PCK-110 
It's easy to find the P.E.C. you're looking for, when 
you have a Centralab PCK-110 Kit. There, within easy 
reach, you have 110 Centralab Printed Electronic 
Circuits* - five each of 22 widely used types. 

All are packaged in air -tight, sealed plastic envelopes - clearly marked. They are arranged in neat, 
businesslike order in a four -drawer metal cabinet. 
So there's no fumbling around to find just the 
P.E.C. you need. 

This handy Centralab assortment is equivalent to 
a stock of 255 ceramic -based resistors and 305 
ceramic capacitors. You have fewer parts to carry - 
and have less money tied up in inventory. 

So save time - and cut your parts investment. 
Get a Centralab Shop -Pak No. PCK-110 from your 
Centralab distributor now. 

Send coupon for Centralab Printed Electronic 
Circuit Guide No. 3. It shows circuit schematics to 
help you install P.E.C.'s. 

I 

I 

I 

I 
L 

One single Centralab P.E.C. replaces 
several old-style Individual components 
Trying to locate a shorted or intermittent compo- 
nent in an old-style circuit? Quit wasting your valu- 
able time -, replace an entire section with a single 
Centralab P.E.C. You not only replace the one, 
worn-out component - you replace all the compo- 
nents of the same age. That way, you make another 
set -owner happy in the long run and save yourself 
a costly call-back. 

*Trademark 

e 
A Division of Globe -Union Inc. 
944E E. Keefe Ave., Milwaukee 1, Wisconsin 

Send me free copy of Centralab 
Printed Electronic Circuit Guide No. 3. 

I 

I 

Name.... .__... 

Company.. 

Address .............. 

City_..._.__ .......... State.... 
Y-1255 J 

Fig. 5-Normal amplifier, 250 kc; re- 
sistive isolating probe is used. 

but through no fault of the amplifier 
under test. In this case the input capac- 
ity of the scope plus the capacity of the 

Fig. 6-Same as Fig. 3, but using a 
low capacity probe with scope. 

leads are the offenders. To carry the 
procedure one step further, waveforms 
were observed at the same three fre- 

Fig. 7-Same as Fig. 4, but using a 

low capacity probe with scope. 

qucncies of 50 kc, 100 kc, and 250 kc, 
with the video amplifier output con- 
nected directly to the vertical deflection 

Fig. 8-Same as Fig. 5, but using a 
low capacity probe with scope. 

plates of the oscilloscope. The wave- 
forms observed were essentially the 
same as those of Figs. 6, 7, and S indi- 
cating that the scope amplifier was suffi- 
ciently good for this purpose. 

rig's. 9 and 10 are examples of pat- 
terns observed when trouble occurs 
which seriously affects low frequency 
response. Possible causes of such trouble 
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ask your jobber 
for the whole story 

of the ... 

ist NEW DESIGN 
of selenium rectifiers 

in over 20 years 

because the new Pyramid 

Kool-sel design is so revolutionary 

and because its features 

themselves sell so immediately 

Pyramid has prepared this 

hand -sized flip chart, which 

tells at a glance all aoout such 

features as No Center 

Mounting and the Secret 

Barrier Layer of Pyramidium 

and explains the principles 

that make Kool-sel rectifiers 

superior to any on the market. 

4 ,. 4,. , tt, t,, tik' 

SELENIUM RECTIFIERS 

The fire revpfutionc ry development in selenium rectifiers in 

DISTRIBUTOR DIVISION 

PYRAMID 
ELECTRIC COMPANY 
1445 Hudson Blvd. North Bergen, N.J. 



AMPHENo antennas & accessories for 
clearer, sharper pictures... 

A _orrpiete selectior of high -gá 
top-quality VHF and UHF anten- 
nas _S offered by AMPHENOL, The 
color -tested INLINE (Reiss 
J.S. Fat. 23,273) is still the out 
standing VHF antenna today, fea- 
tures high, level gain and stay -up 
construction. The Corner Refle 
tor, install_r's model Lightweigh 
Corner Reflector and the Bo -Ty 
are superior UHF antennas -ex- 
ceptionally sturdy, exceptionally 
high gain The Stacked -V is a 
quality VHF/UHF all -channe 
antenna.. 

Iob 

LEAD-IN 
Dependable standard Flat Twin - 
lead and unique AIR. -CORE Tub- 
ular Twin -lead have been joined 
by several new lead-ins to make 
the AMPHENOL line the most com- 
plete available. New Century and 
Heavy -Duty Twin -Leads are de- 
luxe VHF lead-ins; AIR -CORE 
transmitting Tubular Twin -Lead 
has been reinstated, as has Four 
Conductor Rotor Cable. 

ACCESSORIES 
Every accessory needed for the 
quality tv antenna installation is 
available from AMPHENOL. Light- 
ning Arrestors (with and without'! 
pipe -mounting strap); Isolating 
Networks: Isonet for VHF and 
UHF, Duonet for Hi -VHF and 
Lo -VHF, and the Trisonet for Hi - 
VHF, Lo -VHF and UHF -all three 
of these accessories effectively 
isolate antennas for different fre- 
quencies, couple them into a sin- 
gle lead-in. The Tele -Couplers, in 
two and four set models, couple 
up to four tv sets to a single an- 
tenna lead-in. The new High Pass 
Filter effectively eliminates tv in- 
terference by passing only signals 
at frequencies above 50 mc. 

AMERICAN PHENOLIC CORPORATION 
chicago 50, itliaois Ì PHEÑ 

AMPHENOL CANADA LIMITED, Toronto 

Fig. 9-Extremely poor low frequency 
response; 40 cps. 

might be defective coupling condensers, 
screen or cathode bypass condensers, 
screen or grid resistors, and low fre- 
quency compensation circuits. Poor low 
frequency response may show up on 

Fig. 10-Same trouble as in Fig. 9; 
100 cps. 

the screen as a change in shading from 
the top to the bottom of the raster or 
the "paint brush" effect, where large 
objects appear smeared. Picture syn- 

Fig. II -Poor high frequency re- 
sponse; 100 kc. 

chronization may be affected due to 
excessive distortion of the rectangular 
sync pulses. 

Fig. I 2-Poor transient response; 
poorly damped peaking coils. 

Figure 11 indicates the amount of 
distortion observed on a 250 kc funda- 
mental square wave when the picture 
detail began to get fuzzy. This may be 
used as a rough guide, and any wave 
form considerably worse than this would 

[Continued on page 56] 



51NlY 

INDOOR "ne ANTENNAS 

5--D I 
1275 

BLACK 

A M/FM 

8 -POSITION 

PUSH BUTTON 
BEAM SELECTOR 

SNYDER MFG. CO., PHILADELPHIA 40, U.S.A. 
BELLEVUE TUBE MILL, INC., PHILADELPHIA 
SNYDER ANTENN-GMEERS, LTD., TORONTO 14, CANADA 
WORLD EXPORT: ROBURN AGENCIES, INC., N.Y. 
VAN DER HOUT ASSOC., LTD., NEW TORONTO, CANADA 
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NOW... 
WAVEFORM ANALYSIS 

Response curves accurately displayed. 
Ideal for use with Weston intensity 
marker display. A fast, retrace sweep 
circuit with cathode follower output 
prevents pattern distortion. 

The Model 983 is a high gain, wideband Oscilloscope designed to accurately 
reproduce waveforms comprising a wide band of frequencies. High sensitivity 
of 15 millivolts per inch RMS makes this Oscilloscope ideal for-SETTING 
RESONANT TRAPS ... SIGNAL TRACING IN LOW LEVEL STAGES 
... AS A GENERAL NULL INDICATOR ... for PHASE CHARACTER- 
ISTIC MEASUREMENT IN INDUSTRIAL APPLICATIONS... and for 
SWEEP FREQUENCY VISUAL ALIGNMENT OF TV RECEIVERS. 

The scope contains identical vertical and horizontal push-pull amplifiers 
with a choice of AC or DC coupling without affecting either sensitivity or band- 
width. Both amplifiers have compensated step attenuators and cathode fol- 
lower input. 

It has excellent square wave reproduction with overshoot of only 2 to 
5% with a rise time of 0.1 microsecond. The scope response is essentially fiat 
throughout the specified range of 4.5 mc and is usable to 6 mc. 

The unit has provisions for internal calibration, internal phased sine 
wave, and Z-axis intensity modulation. Reversal of polarity of both horizontal 
and vertical signals is easily accomplished by means of toggle switching. Tube 
replacements are non critical, and etched circuitry facilitates quick and rapid 
maintenance. 

The Model 983 Oscilloscope is now available through local distributors. 
For complete literature, return the coupon today. WESTON Electrical Instru- 
ment Corporation, 614 Frelinghuysen Avenue, Newark 5, New Jersey. 

Price... $329.50 
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»le A///x/«2o?e Aope! 
SQUARE WAVE RESPONSE PHASE MEASUREMENTS RESPONSE CHARACTERISTIC 

Overshoot is only 2 to 5%. Rise Time 
is 0.1 Microsecond. Square wave de- 
picted 250 kc. 

Phase shift between horizontal -vertical 
amplifiers, 0-100 kc-0', to 1 mc within 
2°, by internal adjustment with gain 
controls at max 0° phase shift possible 
on any specific frequency to 6 mc. 

Note flatness throughout specified 
range; usable to 6 mc. 

LINE OSCILLOSCOPE 
SPECIFICATIONS: MODEL 983 OSCILLOSCOPE 

Wide Band Frequency Response: Flat within 1.5 db from 0-3.58 mc and 
within -3 db to 4.5 mc on both vertical and horizontal amplifiers. 
Transient response: overshoot 2 to 5%. Rise time: 0.1 microsecond. 

High Deflection Sensitivity: 15.0 millivolts per inch, MIS, on both 
vertical and horizontal amplifiers. 

Phase Shift: Between horizontal -vertical amplifiers, 0-100 kc-0°, to 1 mc 
within 2'; by internal adjustment with gain controls at max 0° phase 
shift possible on any specific frequency to 6 mc. 

Calibrating Voltages: 500 millivolts, 5 volts, 50 volts, 500 volts, peak to 
peak. Readily available and adjustable by front panel controls. 

Z -Axis Modulation: Input terminal mounted on front panel. 
Sweep Frequencies: 10-500,000 cps, variable. Preset TV/V position - 

30 cps. Preset TV/H Position -7875 cps. Retrace Time-better than 
2% to 100 kc; at 500 kc less than 10%. 

OTHER WESTON 980 LINE INSTRUMENTS 

980 Volt-Ohm-Milliammeter 
981 Tubechecker 

982 Vacuum Tube Voltmeter 
984 Sweep Generator 

985 Calibrator 

r 

Internally Phased Sine Wave: Adjustable through 170°. 

Vertical and Horizontal Polarity: Reversible. 

Input Impedance: Vertical Amplifier (without Shielded Cable), 1 meg 
shunted by 60 mmf. Vertical Amplifier (with Shielded Cable), 1 meg 
shunted by 120 mmf. Vertical Amplifier (with Low Capacitance Probe), 
10 meg shunted by 12 mmf. Horizontal Amplifier (without Shielded 
Cable), 1 meg shunted by 60 mmf. 

Power Supply: 105/125 volts, 50/60 cycles. 

Tube Complement: (1)-1 V2, (1) -5U4 -GA, (6)-6BQ7A, (4)-12BY7A, 
(4)-6AH6V, (1)-6U8, (1)-5UP1, (1)-003, and (1)-5NO60T. 

Case: Grey hammertone finished steel. 

Panel: Aluminum finish with etched, black markings. 

Size: 10" x 14" x 19.5" Approx. Weight: 40 lbs. 

SEND COUPON FOR COMPLETE DETAILS 

WESTON Electrical Instrument Corporation 
614 Frelinghuysen Avenue 
Newark 5, New Jersey 

Please send literature on the 983 Scope and other 980 
Line Instruments. 

NAME 

ADDRESS 
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Why buy TWO when ONE will do? 

Insist on AEROUOH 
TWIST -PRONG ELECTROLYTICS 

Here's the reason: A popular TV replacement calls for a 

4 -section unit rated at 20-20/450, 60/150, 100/25. 
In the absence of such a number, some capacitor lines 

recommend TWO units in combination - 20-20/450 
60/350, list price $5.05, plus a tubular electrolytic 100/25, 

list price $1.35, for a total of $6.40. 

By contrast, AEROVOX offers the identical part number - an 

AFH-105-30, rated at 20.20/450, 60/150, 100/25, list price $4.25 

Why buy TWO when ONE will do? Why $6.40 list when you can get 

a single -unit replacement for $4.25 - and cut your labor by half? Lastly, 

you avoid trouble in TV chassis where tight fits are a problem. 

With more extensive listings -(actually 290 to 345 more numbers 

than those of any one of five competing brands*), AEROVOX 

Type AFH Twist -Prong Electrolytic Capacitors meet more 

requirements with single, economical units in place of 

multiple -unit makeshifts. 

Consult AEROVOX Listings! 
Take full advantage of those more extensive 
listings of ALL types of capacitors. Ask your 
AEROVOX distributor - or write us. 

'Devils on wriften request. 

AEROVOX CORPORQT/UN 

DISTRIBUTOR SALES DIVISION, 
NEW BEDFORD, MASS. 

In Canador AEROVOX CANADA, LTD., Hamilton, Ont. 
Export Ad. Aurien,o., 89 Broad St New Ye,6 N. Y. Cable: Auriemo, N. Y. 

ASS 

by Samuel L. Marshall, Editor 

Radio Television Guild of 
Long Island (N.Y.) 

In a recent meeting at the State Capi- 
tol in Albany Governor Avcrill Harri- 
man heard various members of the In- 
dustry express their views on licensing. 

The service technician was represent- 
ed by Mr. Joseph B. Forman, represent- 
ing The Empire State Federation of 
Electronic Technicians Associations 
(ESFETA) as well as The Radio Tele- 
vision Guild of Long Island. He was 
instructed to take a positive stand for 
licensing provided the technician could 
sit in on its formation. Forman also at- 
tacked bait ads as detrimental not only 
to the consumer but a blot on the char- 
acter of the legitimate serviceman. He 
cited examples of gyp operations and 
strongly urged legislation to eliminate 
these practices. 

Long Island Electronics Technicians 
Assn. Inc. (N.Y.) 

A very interesting "1954-1955 _An 

nual Report of Board of Directors' can 
well he emulated by other associations 
who want to bring to the forefront a 

review of their year's activities and ac- 
complishments. 

National Alliance of Television & 

Electronic Service Ass'ns. 
In the \larch issue of the IN:\ I IS:\ 

Scope, Frank Nloch minces no words 
editorializing on "factory service at re- 
tail". Following is an excerpt of his 
thoughts on the subject: 

"Any independent who purchases the 
products and/or services of any manu- 
facturer, distributor or jobber yho has 
not proved, beyond doubt, his willing- 
ness to cooperate with independent serv- 
ice in the fulfillment of its destinies, is 
digging his own grave. This is particu- 
larly true of component producers who 
stand to lose as much as we, should in- 
dependents be squeezed out. 

"As far as set producers are con- 
cerned, remember that the best set in 
the world cannot be sold without ad- 
vertising. Most manufacturers spend 
millions to sell their sets and yet every 
single independent, every single day, 
has rendered what the public accepts as 
favorable expert opinion on sets without 
ever receiving one cent compensation. 

[Continued on page 261 
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NOW 
SEALED -IN -PLASTIC 

This is a big step ahead in cartridge mer- 
chandising and servicing! For greater pro- 
tection and convenience, E -V Replacement 
Cartridges now come in individual new 
sealed -in -plastic Blister-Paks, with full mod- 
el identification, interchangeability chart, 
and instructions-in colorful display box. 

$70,000,000 CARTRIDGE 
REPLACEMENT MARKET 
The exclusive new Blister -Pak in the E -V 
Basic 6 Preferred Types makes it easier to 
take E -V cartridges along on a service call 
for immediate replacement. Advanced engi- 
neering by E -V assures finer reproduction, 
longer record and needle life, easy installa- 
tion, and more satisfied customers. 

NEW E -V MODEL 47 DUAL -SLIDE 
CARTRIDGE FOR 78, 33-1/3, 45 RPM 
Here is a unique new innovation in replace- 
ment cartridges! The dual -slide, dual needle 
Model 47 shown on the Blister -Pak at right 
makes it possible to replace hundreds of dif- 
ferent specialized types with a single gen- 
eral-purpose cartridge - with design and 
operating features found only in wide range 
custom built cartridges. NEW PACKAGING... 

NEW'MERCHANDISERS 
Make Cartridge Replacements 
Easier and More Profitable than Ever! 
Colorful new 2 -drawer metal display -dispenser 
makes it easier for service -dealers to stock and 
sell phono -cartridge replacements. Your E -V 
Distributor is ready to supply you with these 
merchandisers and other E -V sales aids. 

SIZE 
6x13x9%" 

2yocC 
PHONO -CARTRIDGE 

f` 

( 

Interchangeability Guide 
For Al Popular Crystal and Ceramic Pl,.. orhidpes 

ELECTRO.VOICE,a 

FREEHANDY NEW QUICK -ANSWER 
Cartridge Interchangeability Guide 
This complete, up-to-date cartridge inter- 
changeability guide SA9 is available FREE 
to service -dealers. A simple turn of the wheel 
gives you the exact replacement for all cur- 
rent cartridges. Get it now from your E -V 
Distributor or write to Electro -Voice. 

ELECTRO -VOICE, INC., BUCHANAN, MICH. Export: 13 E. 40th St., N.Y. 16, U.S.A. Cables: Arlab 



Radial type projectors and 
paging speakers with 
360° dispersion for maxi- 
mum coverage at lowest 
cost and ease of 
installation. 

/IÌ!7 - ., il_ - 

Wide angle and bi-direc- 
tional types for covering 
brood areas with o mini- 
mum of speakers under nor - 
mat ambient noise levels. 

Reflex trumpets in various 
sizes for incomparable 
efficiency, distance and 
noise penetrotion. 

FREE Write Desk 77 for copy of 
University Technilog Complete up- 
to-date manual of sound theory, 
application and installation require- 
ments SEND for your copy today. 

IT 

BE DONE! 

Yet many have attempted to try it. 

The round hole needs a round peg- 
custom-fit to meet the need. In the 
choice of a speaker, just as in the 
choice of the peg, the point of applica- 
tion should be the governing factor. 

So why waste loudspeaker capacity 
and amplifier power using the wrong 
speaker. for. the job? University makes 
available lover 50 different models of 
speakers, each designed to meet a 
particular requirement most efficiently. 
University loudspeakers are appli- 
cation engineered to provide 
optimum performance with maxi- 
mum economy-technically and cost - 
wise. 

Whether the need is for music or 
voice, or both-for either indoor or 
outdoor use; whether in a fixed posi- 
tion in a factory or for mobile use on 
a vehicle, boat, train or airplane ... 
there's a University speaker that can 
do the job best. Don't spend more 
for more than you need ... CHECK 
UNIVERSITY FIRST! 

eve 
UNIVERSITY LOUDSPEAKERS INC. 
80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y. 
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P.A. 
S up etmaxizetA 

by 
I 

Gene Hesse! 

PUBLIC 
address paging and back- 

ground music systems are reaching 
unprecedented peaks of popularity and 
there is a big reason-public demand. 
There is hardly a place where the public 
gathers where such a system is not in 
use. Families dining out take the soft 
and dignified music they enjoy for 
granted. Theatres, churches, schools, 
factories and department stores are en- 
joying the benefits resulting from care- 
ful installation of Public Address paging 
and background music systems. These 
installations provide an ideal oppor- 
tunity for increased earnings in a non- 
seasonal and specialized radio -TV field 
for the Service Dealer. 

Supermarkets-Natural Prospects 

Growing up with the Public Address 
Paging and Background music system 
is the Supermarket or Self -Service -Food 
Market-a spot where a good sound sys- 
tem is almost a "\ICIST". In such a 

location a system of this type performs 

Fig. I a-University Cobra horn pag- 
ing speaker Model CIB. 
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I 1 I... ` irr. . a,e iiiiru e aI if,/l,°' 

rÇii l j, 
i .' : .sii .ii ," 

W rliï iii t,i ju l 't;:i...s e 
, .....Irie.,, tuiªu.... , 

J. - 
C3 

a threefold duty: '1) it supplies back- 
ground music for both customer and 
employee, (2) it is used for paging 
eaher customer or employee; and '3) it 
makes possible announcements of store 
specials or features, or any different store 
promotion throughout the store at any 
desired time. This latter practice is really 
efficient as has been proven by experi- 
ence. If the music is suddenly termi- 
nated and is replaced by a voice over 
the public address system announcing 
that, "At counter jt3 a free air ship bal- 
loon will be given with every purchase 
of Mrs. Kornfruits Krispy Knickers" 
Counter #3 will be surrounded in a 

very short time by many customers. 
In the following paragraphs a typical 

Address Paging and Background ;Music 
system is described. The market selected 

is of the Self -Service type and has a main 
shopping area of 45,000 sq. ft. A lunch 
counter is provided for patrons where 
an inter -cop system from counter to 

kitchen has been installed. This device 
aids greatly in the expediting of orders. 
Inter -communication to the various 
utility and store rooms from the Man- 
ager's office is effected with two new 
types of University Cobra Horn Pag- 
ing speakers, Model CIB and CMIL, 
see Fig. 1. Two of the CIB units are in- 
stalled in the general storeroom which 
comprises a fairly large area. The CIB 
speakers will handle 12 watts and mount 
quite easily with a universal bracket. 
The triangular base of the speaker 
bracket is fastened to the top of the 
University CTR-20 matching trans- 
former with three screws, the mounting 
bracket of the CTR-20 then supports 

both the transformer and the speaker. 
The C\IILs which are 3 watt speakers 
arc used in the meat cutting room and 
in the fruit and vegetable ronco where 
less power is required. 

The control equipment necessary for 

this particular sound installation is in 
the manager's office and is mounted in 
a small conventional type of relay rack. 
Music for this store is supplied by a con- 
tinuous tape playing ng mechanism which 
employs a double track fourteen -inch 
pre-recorded tape running at three .and 
three-quarter inch per second. This gives 
a total of eight hours of program material 
after which time the program repeats 
itself. The chances are remote that any 
customer would stay around long enough 
to hear the same program twice. If the 
store manager desires, announcements, 
advertisements for the various commod- 
ities handled by the store etc., can be 
interspersed throughout the music. The 
music selected is of a popular vein and 
can be pre-recorded by a recording stu- 
clio, a radio station, or is available in 

nunnercial tapes. 

Fig. I b-University Cobra horn pag- 
ing speaker Model CMIL. 
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The tape playing mechanism is fed 
into the low level input of a 30 watt 
power amplifier of good quality as shown 
in Fig. 2. The tape playing mechanism 
used is a Magnecord 814 which has a 

500 ohm zero level output. This is fed 
through a line matching transformer to 
the input of the 30 watt amplifier. A 
microphone is used for paging employees 
or emergency announcements to the 
public, should this be necessary. The 
microphone stand is equipped with a 

push -to -talk switch which silences the 
microphone when it is not in use. When 
the switch is depressed the music is 
temporarily silenced. The advantages of 
this arrangement are quite evident. 

A most important consideration is the 
selection of suitable loudspeakers and 
their placement. In general, the archi- 
tectural structure of buildings such as 
Super Markets make them very poor 
acoustically. It is therefore necessary to 
use as many speakers as possible to in- 
sure keeping the over-all sound level at 
a minimum with a maximum of cover- 
age. In this installation 12 University 
Model #6200 12" cone speakers are 
used with excellent results. The phys- 

Fig. 2-Bogen Model J330 amplifier 
has three mike inputs. 

ical size of the 6200 is especially de- 
sirable since it is of a shallow design 
(41/4" deep) making it ideal for mount- 
ing into a ceiling type installation (see 
Fig. 3). It has power handling capacity 
of 30 watts and a frequency response of 
from 45 to 10,000 cps. Each of the 
6200s is equipped with a good quality 
line matching transformer, whose pri- 
mary impedance is 2500 ohms. The 
speakers are laid out in three rows of 4, 
effecting excellent objective coverage 
throughout the shopping area. 

Lowell type baffles (Fig. 4) are used 
to flush mount the cone speakers into 
the ceiling. They are constructed com- 
pletely of spun aluminum and therefore 
are very light in weight. The Lowell 
enclosure consists of a steel "High Hat" 
can which is lined with a sound absorb- 
ing material. This can is attached di- 
rectly to the overhead I beams from 
which the ceiling itself is supported. The 
baffle section of the Lowell enclosure is 
similar in appearance to the average air 

TAPE 

MECHANISM 

Microphone 

AMPLIFIER 

Ceiling 
Speakers 

---Stare Room Speakers 

Fig. 5-Hookup of various compo- 
nents and speakers used in supermar- 

ket installation. 

conditioning ducts normally installed 
into ceiling. The clean aluminum 
surface blends with the general styling 
of the store fixtures and counters. The 
speakers are wired in a loop from the 
amplifier through the speakers and re- 
turning to the amplifier. See Fig. 5. 

It is important to make certain that all 
speakers are connected in phase with 
each other. Before these speakers were 
installed they were checked and the 
terminals color coded on the bench. In 
order to insure having no interruption 
of sound (due to a break in the wiring 
system) the wire from the amplifier is 
fed through all the speakers and re- 
turned from the last speaker to the 

Fig. 3-University Model 6200. 

amplifier. For purposes of paging and 
supplying background music for em- 
ployees working in the store room and 
the meat cutting areas, loudspeakers in 
convention type of wall baffles have 
been installed in these locations. Be- 
cause it is impossible to pre -determine 
the volume needed in these areas, each 
speaker is equipped with an individual 
L pad. It is possible of course to increase 
or decrease the over-all store volume as 
desired, at the main amplifier itself, de- 
pending on the number of people in 
the store. 

Including the store room speakers, a 

total of 16 loudspeakers are used in the 
system. As mentioned previously, each 
is equipped with a line matching trans- 
former with a primary impedance of 
2500 ohms. This gives us a line imped- 
ance of 160 ohms which can be con- 
nected to the 250 ohm terminal on the 
power amplifier without too serious a 
mismatch. The amplifier which is used 
has a separate treble and bass control 
for proper tone balance. Number 14 
stranded outdoor transmission line is 
used for loudspeaker cable connections. 

Fig. 4-Lowell diffusion baffle. 

For a smaller market, in the interest 
of economy, a standard good quality 
automatic record player employing long 
playing records can do a good job of sup- 
plying the necessary background music. 
Other components of the system would 
be the same in all respects. While the 
initial cost of this type of installation 
would be less, it must be remembered 
that in the long run, constant replace- 
ment of records might prove to be more 
expensive than purchasing an automatic 
tape playing machine. 

Since it is very easy to forget to shut 
off the automatic system over the week- 
end when the store is closed, an auto- 
matic time switch has been installed. 
This means that the system starts up 
and shuts off automatically at a pre-set 
time. The advantages of this time clock 
system are apparent. Availability is no 
problem since they are made by several 
manufacturers. 

While the system just described is 
completely adequate for the market de- 
scribed, there are many more elaborate 

[Continued on page 611 
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Another Great Instrument 
in Philco's Complete Line 
of Test Equipment 

MODEL 7300 

PHILCO. 
Precision Alignment Generator 

for Better Television and FM Radio Service 

Speed up work on the bench or in the field ... handle jobs 
more efficiently and make more profits ! Every service man 
needs the Philco Precision Alignment Generator. A port- 
able unit, versatile in application, it gives fast, accurate 
information for better TV and FM Servicing. 

All necessary signals for servicing FM and TV receivers 
are supplied 1Dy this compact instrument. Intermediate 
frequencies and channel frequencies are covered in two 
ranges by the sweep generator. Three ranges, from 3.2 
MC to 260 MC may be tuned in with the Marker Gener- 
ator, and this function can be used to supply marker 
pips for use with the sweep generator or as an AM 
generator with 400 cycle modulation. 

Philco builds a complete line of high quality test 
equipment. See it at your Philco Distributor's now ! 

. . PHILCO TUBES 
IMPROVE THE 

PERFORMANCE OF 

ANY TV OR 

RADIO RECEIVER ' 

Philco Dynamic Philco 3" oscillo - 
Mutual Conductance scope-Model S-8200. 
Tube Tester- Portable or for use 
Model 9100. on the bench. 

PHILCO CORPORATION 
Accessory Division 

Philadelphia 34, Pa. 

Pr11 J_.., g 
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are the only small size, all-purpose moving -coil 

Dynamic Microphones that reduce the pickup of 

random noise energy by 67%! 

The Unidynes, 55s and 556s, simplify P.A. 

installation ... enhance your reputation ... 
insure customer satisfaction by eliminating or 

reducing callbacks due to critical gain control 

settings-often necessary when conventional 

microphones have been installed. 

No wonder the Unidynes are used the World over- 
more than any other microphone 

of any make, size, or cost! 

SHURE BROTHERS, Inc. 
Microphones and Acoustic Devices 

/225 W. Huron St., Chicago 10, Illinois 
Cable Address: SHUREMICRO 

ASSOCIATION NEWS 
[from page 20] 

This practice may have been reasonably 
sane as long as the very people For 

whose products you did such a tremen- 
dous sales job believed and practiced a 

live and let live philosophy." 

Television Service Association 
of Michigan 

Alexander Weiss was re-elected presi- 
dent of the Television Association or 
\lichigan at the annual election March 
8. \ew officers elected were Charles 
Judd, first vice-president; Karl Heinz - 
man, second vice-president: Ray Cobble - 
dick, secretary; and \lalcomb \Vright, 
treasurer. The group also elected six di- 
rectors; Edward Brown, AVm. Alattingly, 
Clayton flibbert, Vernon Eberhardt, 
Harold Chase, and Jack Barton. 

Associated Radio & Television 
Servicemen-Illinois 

\RI S scheduled an open house lec- 
ture on April 26. Speaking this evening 
were I Alter, President, The Harry 
Alter Company, Chicago. The Topic: 
"Keeping Marketing Within Bounds." 
Also heard was Paul H. Wendel, who 
spoke on "YOU-the Service Alan." The 
guest Chairman and Moderator was \Ir. 
Leonard \ Iaher, Field Secretary, 
N \RDA-Chicago. 

Radio & Television Electronic 
Technicians Assn.-N.Y. 
I1.:A..f.k. I. announces a complete color 
IV series of lectures. Following is the 

date and subject schedule: May 5- 
Color Fundamentals: May 12-Color 
Circuitry: Mat' 19 - Troubleshooting 
and CRT: May 26 - Alignment and 
Test Equipment. 

Associated Radio -Television Service 
Dealers-Columbus, Ohio 

Congratulations to the above from 
Yours Truly (SENDon the 1 l th year 
birthday of ARTSD News. The March 
9th meeting was a Technical one, with 
James Parent and Robert Kerzman of 
Ilickock Electrical Instrument Co. con- 
ducted the meeting. Application of test 
instruments as applied to Color TV and 
general alignment of B&\V TV sets. ;\ 
question and Answer period followed 
their interesting talk. 

Federation of Radio Servicemen's 
Associations of Penna. 

\t the March 20th meeting of the 
Pennsylvania Federation held in the 
Hotel Ilarrisburger, in Harrisburg, by 
unanimous decision the Federation of 

[Cootinved on page 55] 
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One of the 
of High Qu Quality 

flELCO 

Largest Makers 

SPf'KU RS 

A GENERAL MOTORS PRODUCTere A UNITED MOTORS'tIN 

DISTRJBUIED BY ELECTRONICS DISTRIBUTORS EVERYWHERE 

for Home and Auto Radios, 
Phonographs and Television 

Product of combined Delco Radio and 
General Motors engineering skills, manufac- 
tured in plants devoted exclusively to elec- 
tronic parts, the Delco speaker line embraces 
14 standard models for home and auto radios, 
phonographs, and television-plus the model 
8007, a superior Hi-Fi dual-purpose speaker 
for replacement in AM, FM, TV and phono- 
graph sets, and for use with custom-built 
high-fidelity audio systems. It's plain to see 
that here's the speaker line to fill your 
needs ...products of uniformly fine design and 
construction, all of them competitively priced! 

Standard Speaker Features: Designed and built to 
R.E.T.M.A. standards; cones uniform in response 
over operating frequency range; fully dustproofed 
with drawn brass magnet covers and felted cones; 
Alnico -V magnets; heavily plated metal parts. 

Model 8007 Hi-Fi Speaker Features: Size 8"; 50 
to 12,500 CPS frequency range; Alnico -V magnet; 
10 -watt power rating; 4.1 input impedance; 16" 
voice coil. 

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA 

Order these quality products of a volume electronics manufac- 
turer through your LMS Electronic Parts Distributor today. 
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a CHALLENGE by 
NEW PORTABLE Ira% 
Raytronic Beamer 

This portable instrument, identical in operation with the bench model, 
will make 8 tests to show, positively and accurately, the condition of any 
TV picture tube-and whether or not it is repairable. 

The exclusive Cum-o-tron improved Ray- 
tronic Gas Test is now the only circuit 
for commercial use that employs the same 
circuitry and voltages used in picture tube 
laboratories, giving direct readings in frac- 
tions of one micro amp. 

The Raytronic Beamer makes 5 repairs 
capable of restoring up to 85% of repair- 
able tubes to satisfactory service. Endorsed 

Read What 
They Say! 
(from hundreds of 
written statements) 

and used by leading TV tube and set manu- 
facturers and their distributors, after 
exhaustive tests. 

Thousands of users have verified every 
claim made for this instrument. They are 
reaping a new harvest of extra volume, 
extra profits, attracting new customers, 
winning loyalty and boosting endorsements 
from old customers. 

Raytronic Beamer is the best piece of test 
equipment I ever used, and will do more for 
the shop owner. It is actually worth many 
times its price and is so simple to operate. 

J. S. ROHERSON, 
ROHERSON ELECTRIC SUPPLY 
Pontotoc, Miss. 

Compact carrying case con- 
tains instrument and accesso- 
ries-and is light weight, too. 

Case cover removed for bench 
work in horizontal position; 
rubber base lugs. 

The first day we used the Raytronic Beamer 
we repaired 20 CRT8s-1 27", 4 21", 9 17", 4 
16", 1 12", and 1 10". We save at least one 
CRT per day with this instrument and can't 
think of anything I would hate to part with 
more. 

A. GLASER 
ALL AMERICAN TV 
Chicago 18, III. 

See Raytronic Beamer demonstrated - TODAY! 

RAYTRONIC LABORATORIES, INC. 
Export Representative: 
International Standard Electric Corp., 
Capehart Division, 
Box 420, Ft. Wayne 1, Ind. 

General Offices: 

9701 Reading Rd. 
Cincinnati 15, Ohio 
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broad band 
antenna sysfems 

DURING the past few years there 
has been a gradual change in the 

nation's antenna requirements. Higher 
power grants, and finalized vhf fre- 
quency allocations have partially obso- 
leted the single channel antenna. Areas 
that were formerly serviced by one 
television transmitter now have several 
networks available. This process is still 
continuing, and has created a demand 
for all -channel antennas having char- 
acteristics equal to the single channel 
vagi on every vhf channel. 

As a result, manufacturers of tele- 
vision antenna systems have concen- 
trated on supplying and improving 
broad band arrays. When we discuss 
antenna systems we are speaking of 
passive networks or non -electronic cir- 
cuitry. The limitations imposed upon 
the designer of such equipment are 
much greater than those in the general 
electronic field due to the fact that no 
secondary elements are available. There 
has been a great deal of interest ex- 
pressed at dealer service meetings as 
to the actual electrical operation of the 
broad band antenna, and it is the pur- 
pose of this article to show how the 
most popular forms employ the same 
basic electrical principle to achieve 
performance on TV channels 2 through 
13. 

Three broad band antenna types 
manufactured by the JFD Manufactur- 
ing Co.. Inc. are shown in the photo- 
graph of Fig. 1 and are representative 
of the design trend followed to attain 
all channel reception. In order of their 
illustration they are the Star Helix Rain- 
bow, Dodo, and Jet Helix Rainbow, 
trade name models. The same exact 
electrical principle of operation is em - 

by 
Douglas H. Carpenter 
Chief Engineer, JFD Mfg. Co. 

Fig. I-Three broad band antenna types discussed in this article. Left: Star 
Helix Rainbow. Center: Dodo. Right: Jet Helix Rainbow. 

ploy ed in each antenna although the 
phssical configuration is different. The 
gain curves, horizontal polar patterns 
and so forth are different, of course, 
because of the number and type of 
parasitic elements employed. 

If we wanted to design an antenna 
system for Channels 2 through 6 the 
problem would be greatly simplified, 
as here we are dealing with a con- 
tinuous frequency range of 54 to 88 mc. 
There are many antennas that are used 
where only low channels are available, 
and generally they consist of a double 
driven element with a reflector and 

several directors to peak the high end 
of the low channels. This antenna or 

similar types cannot be used for re- 

ception of Channels 7 through 13, 

however, as here the pattern splits up 
into several lobes. Fig. 2 shows the 
polar pattern of ans' resonant element 
operating at three times its fundamental 
half wave design frequency. This 
would be typical of a resonant element 
or antenna designed for Channel 3 

operating on Channel 9. 
Figure 3A shows the current distri- 

bution of a half wave element, and the 
direction of current flow. Fig. 3ß shows 
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Fig. 2-Pattern obtained with 3/2 
wavelength antenna. 

this same element at three times this 
frequency and the current distribution 
that occurs. It can be seen that the an- 
tenna is divided into three parts; the 
center and two ends. The polarity or 
phase of the center section is exactly 
the same as that of Fig. 3A and the di- 
rection of How is identical. The polarity 
of the two end sections are opposite, 
however, and the direction of current 
flow opposed to that of the center sec- 
tion. The net result is that we have a 
bucking current field resulting in the 
polar pattern of Fig. 2 where the energy 
transmitted by such an antenna would 
be scattered and not concentrated into 
a single usable lobe. 

The thought has probably already 
presented itself that a solution could 
be found if the center section could 
be removed. In this case, we would 
be left with the two in -phase end com- 
ponents resulting again in our single 
lobe pattern. Unfortunately, physical 
elimination of the antenna center would 
resonate the half wave point at the high 
end of the low TV channels, and the 
antenna would he full wave type on 
the high channels with a center im - 

(A ) 
HALF -WAVE CURRENT FLOW 

(B) 
CURRENT FLOW 3 HALF WAVE 

Fig. 3A-1/2 wave current flow. 
Fig. 3B-3/2 wave current flow. 

pedance of approximately 1200 ohms. 
The ideal way to accomplish operation 
in both bands is to electrically eliminate 
the center component on Channels 7 
through 13 and to substitute for it a 
component that is in phase with the 
end components. This condition would 
allow the current flow in the same di- 
rection along the entire dipole. 

First let us consider the basic ele- 
ments employed in the JFD Jet Helix 
Rainbow to accomplish this. Fig. 4A 
shows the three sections of the antenna 
that are important: the flat plane con- 
ical used for reception of Channels 2 
through 6, and the high channel phas- 
ing element reflector ;Ind the high chan- 

(B) 

CURRENT 
DISTRIBUTION OF 

CONICAL 7-13 - i- 
Y o o v 

CURRENT DISTRIBUTION OF CONICAL 
WITH HELIX ADDED 

I- 

CURRENT 
DISTRIBUTION 

OF 
HELIX 7-13 

Fig. 4A-Jet Helix schematic. Fig. 
4B-Current distribution of conical, 
channels 7-13. Fig. 4C-Current dis- 
tribution of conical with helix added. 

nel receiving element. It will be. noted 
that the harness that connects the high 
channel element to the flat plane coni- 
cal is transposed t turn. On Channels 
2 through 6 the conical operates in- 
dependently as the phasing element 
is short at these frequencies, and the 
length of harness plus the first crossover 
point of the helix have been so de- 
signed to act as a stub reflecting a high 
impedance at the conical terminals. On 
Channels 7 through 13 however, the 
phasing element serves to block energy 
normally received by the center of the 
conical, if we consider these two ele- 
ments alone we would have the condi- 
tion of Fig. 4B. It will be noted that 
the amplitude of the center current 
node has been greatly reduced. The 

\ 

Fig. 5-Current distribution on a 
folded dipole. 

direction of current flow in the high 
channel helix section is exactly the 
same as that of the undesired center 
component, but it is located in front of 
the conical at a definite spacing. Since 
the helix current flow is in the same 
direction as that of the undesired cen- 
ter section it is only necessary to trans- 
pose the interconnecting harness in 
order to change its phase 180 degrees 
at the conical terminals, and to re-insert 
it in phase with two end components. 
Fig. 4C shows the electrical result of 
this combination. 

The Star Helix Rainbow employs 
exactly the same elements with the 
addition of one extra phasing element. 
The currént distribution on a folded 
dipole is shown in Fig. 5. Here we have 
a closed circuit and the current re- 
verses itself on the top half. The second 
phasing element is used to further re- 
duce the amplitudes of both center 
components before inserting the de- 
sired component from the helical sec- 
tion. 

Another form of this principle is 
employed in the JFD Dodo where a 

second high channel dipole is used 
instead of the phasing element. Instead 
of reducing the amplitude of the un- 
desired center component by blocking 
action the component from one dipole 
is used. It can be seen in Fig. 6 that 
the harness from both small dipoles are 
transposed to a common take-off point, 
and that the harness from the large 
dipole is run straight. This, as in the 
case of the Jet Helix Rainbow and Star 
Helix Rainbow, is to insert the two 
components from the small dipoles in 
the correct phase: one to reduce the 
amplitude of the undesired component 
and one to substitute for it. 

[Continued on page 60] 

Fig. 6-Harness connections of JFD 
Dodo. 
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CHROMA 
SIGNAL PRECISION 

TRANSFORMER 

R -Y 
DEMODULATOR 

e2= 1.14 e1 

3.58 MC. 

REFERENCE OSCILLATOR 

B -Y 
DEMODULATOR 

A 
L° 

(2Rk) 

B+ 

B+ 

FILTER 

B+ 

FILTER 

(5.2 Rk) 

TO 

> RED 
GRID 

TO 

GREEN 
GRID 

TO 

> BLUE 
GRID 

by BOB DARGAN 
and SAM MARSHALL 

Part 6 

In the previous installment we in- 
troduced high level 2 -triode demodula- 
tion and pointed out that the 3.58 me 
reference signal is required at 13 and 
77 degrees for R -Y and B -Y respec- 

Fig. 2-Symplified circuit diagram of 
high-level 2 -triode demodulator. 

Fig. I-Block diagram of 
high-level 2 -triode demodu- 
lator system. 

etenta 

ätCctTV 
Reenveu 

tively or 64 degrees apart. This is 
shown in the block diagram of Fig. 1, 
and the circuit diagram of Fig. 2. 

We will now procede to derive the 
reasons for these unique demodulation 
angles, unique from the point of view 
that we have hitherto been accustomed 
to demodulate with the 3.58 me axes dis- 
placed 90 degrees from one another. We 
will begin with a simplified diagram of 
Fig. 2 from which we will develop the 
complete two triode demodulation cir- 
cuit. It might be pointed out that Fig. 2 
as a circuit will work provided we 
matrix the R -Y and B -Y outputs to ob- 
tain G -Y. 

At the outset, let us assume that the 
chrominance signal enters the trans- 
former T,, which feeds two secondary 
windings, Su and SR. Su feeds the B -Y 
demodulator and SR feeds the R -Y de- 
modulator. Under these conditions the 
vectorial diagram will be as represented 
in Fig. 3. It is important to emphasize 
that there is an exact correspondence 
between the phase of the 3.58 me in - 

CHROMA 
SIGNAL 

A R -Y AXIS 

Z 

COMPONENT 
OF CHROMA 

SIGNAL 
DEVELOPED 

IN B -Y 
DEMODULATOR 

COMPONENT OF 
CHROMA SIGNAL 
DEVELOPED IN 
R -Y DEMODULATOR 

B -Y AXIS 

Fig. 3-Chroma signal is demodulat- 
ed along R -Y and B -Y axis in R-Y/B-Y 

demodulator. 
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Fig. 4-RE inserted in cathode. 

jected on the grid and the demodulated 
information between the plate and 
cathode. 

Let us now alter Fig. 2 to include a 
small resistor in the cathode circuit as 
shown in Fig. 4. Doing so will result in 
a small voltage being developed across 
it which will be a combination of the 
R -Y signal in V, and the B -Y signal 
flowing in V,. We are assuming here 
that the plate current through each 
tube is of such a nature that the voltage 
across each plate resistor is still main- 
tained as R -Y and B -Y. 

(R -Y) 
COMPON- 

ENT 

(B -Y) 

A R -Y AXIS 

.iPj 
El 

E2 

-ERK 

(R-Y) 
ERK 

(B -Y) 
COMPONENT 

B -Y AXIS 

Fig. 5-Altered vector diagram. 

Under these conditions we will have 
to alter the vector diagram of Fig. 3 to 
accommodate the small voltage drops in 
the cathode circuit. This is shown in 
Fig. 5 where we show the voltage ERE 
as the vector sum of the negative B -Y 
and R -Y voltage drops. Now, the voltage 
between the plate and cathode of the 
R -Y demodulator (E,) will no longer 
be just R -Y but rather the difference of 
R -Y and ERE. Therefore, we add a 
voltage at the top of R -Y in an opposite 
direction to ERE and the resultant of 
R -Y and -ERE is the voltage E1. By a 
similar analysis the resultant of the 
voltage B -Y and -ERE is equal to the 
voltage E. 

Observe, now, that the demodulation 
voltages from plate to cathode, E, and 
E., are no longer 90 degrees apart as 
was customary in previous demodulator 
circuits and assumed at the outset. This 
dictates that the angles of zero and 90 
degrees on the grids of both tubes must 
be modified so that they are strictly in 
correspondence with the phase require- 
ments of E, and E,. Again, it must be 

emphasized that the difference between 
E, and R -Y is that E,. is the voltage 
between plate and cathode and R -Y is 

the voltage between plate and ground. 
By properly selecting the relative volt- 

age on SB and SR, the resistors R R, 
and RE, and the phase angle at the 
grids as shown in Fig. I, the system can 
be made to produce R -Y and B -Y at each 
plate resistor and G -Y across the cathode 
resistor RE. These requiremeters are 
again listed below for emphasis. 

(1) E,: E,= 1 : 1.4 
(2) Phase of E, is 13° 
(3) Phase of E, is 77° 
(4) R,=2RK 
(5) R, = 5.2RE 

It would be instructive at this point 
to assume a transmitted signal such as 
a red bar, and to examine the various 
voltages developed at both demodulators. 
Let us assume that the incoming signal 
is such as to produce a one volt signal 
on the grid of the red gun. Under these 
conditions the following signal magni- 
tudes must be present: 

Y= .3 volt 
R -Y = .7 volt 
B=0 

B -Y = -.3 volt 
G=0 

G -Y = -.3 volt 

We will assume one of the above con- 
ditions, that is R -Y = .7 volt, and show 
how the other values are caused to be 
established in the circuit. At the out- 
set Y. must equal .3 volt by reason of 
the expression: 

Y = .3R + .59G + .11B 
where G and B are both equal to zero. 

Reference to Fig. 6 indicates that de- 
modulation of the red signal is entirely 
along E and because of the right angle 
relation of the signal with E, it has no 
component along the E, axis. Therefore 
the demodulating action will be restrict- 
ed entirely to V,. 

An equivalent version of the de- 
modulator circuit is shown in Fig. 7 for 
the specific case under discussion. Here 
we observe that V, and V, are replaced 

CHROMA SIGNAL 

REPRESENTING - 
RED BAR 

ill 

(3° E1 AXIS 

COMPONENT OF 

CHROMA SIGNAL 

DEVELOPED IN 

VI 

Z 
AXIS 

13° 

Fig. 6-Signal developed in E. 

by equivalent switches conducting for 
a very short period of time during each 
3.58 me cycle at such times as to cor- 
respond to the phase angle of the 3.58 
me signal on the grid. 

Note that R, is in parallel with RR 

by virtue of the switch action of V,. 
Therefore B -Y has the same magnitude 

.7V 

e 

e 

(R Y) 

RI 

EFFECTIVELY 
- SHORTED 

-.3V 

-.3V (B Y) 

e 
(G -Y) 

Fig. 7-Equivalent circuit. 

as G -Y. Referring to the relationship for 
G -Y given in previous installments: 

G -Y = -.51(R -Y) - .19(B -Y) 
we obtain by substitution of G -Y for 
B -Y, 

1.19(G -Y) _ - .51(R -Y) 
(G -Y) _ - .51x(.7) _ -.3 volt 

1.19 
Since in the above case G -Y and B -Y are 
in parallel, B -Y is also equal to -.3 volt. 

[Continued on page 60] 

4TH IF 
LUMINANCE 

DET 

3.58MCI13° 

SOUND IF 
SOUND ú 
CHROMA 
DEI 

ST 

CHROMA 
AMP 

3.58 MC COLOR SYNC 

CATHODE 
OF CRT 

TO 
GRIDS 
OF 
CRT 

Fig. 8-Block diagram of high level 2 -triode demodulator. 
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SPECIAL OFFER 
TO OUR READERS: 

By special arrangement with John F. Rider Publisher, 
Inc., RADIO-TV SERVICE DEALER now brings you a 

COMPLETE diagram service to help you do a faster, 
easier servicing job! 

ALL COMPLETE! 

ALL FACTORY PREPARED! 

ALL FACTORY AUTHORIZED! 

VJust $1.25 for COMPLETE SERVICING INFORMATION on any TV 

receiver ... any year, any make, any model ... from 1946 on! 

VJust 75( for COMPLETE SERVICING INFORMATION on any 
radio ... any year, any make, any model ... from 1941 on! 

TAKE ADVANTAGE OF THIS SPECIAL OFFER ... MAIL THE COUPON TODAY! 
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Du Mont RA 109 

The receiver was turned on and sound 
bars were noted in the picture, but only 
at and above normal volume control set- 
tings. Before replacing any tubes it had 
to be determined whether the trouble 
was caused by microphonic action or by 
inadequate filtering in the plate or 
cathode of the audio output stage. The 
speaker was next disconnected and the 
receiver was turned on again. The 
sound bars once more appeared at a high 
volume setting and disappeared at a low 
volume setting. As a more positive 
check a dummy load resistance of about 
5 ohms was connected in place of the 
speaker. This was done to simulate nor- 
mal conditions while eliminating the 
microphonic effect. Nevertheless, sound 
bars again appeared at a high volume 
control setting. Thus, the trouble was 
in the filtering. 

First a new filter was shunted across 
C222A, the plate load filter condenser. 
This cut down the intensity of the sound 
bars to some extent. Next, a filter was 
placed across C222B, the plate load 
filter of the first and second audio am- 
plifiers. This action decreased the in- 
tensity of the sound bars even more. A 
filter was then shunted across C222D, 
the audio output cathode filter. This 
eliminated the sound bars in the picture 
completely. It was noted, moreover, 
that C222A, B, or D, individually would 
not eliminate the sound bars. It was 
therefore decided that the entire can, 
C222A, B, C, and D be replaced. This 
was done and the receiver now func- 
tioned properly. 

Let us see now how sound bars were 
produced in this case. Sound bars are 
horizontal bars that vary in step with 
the modulation of the signal of the sta- 
tion. The number of bars varies with 
the frequency of the audio signal. At 
moments when the sound frequency is 
300 cycles, there are five horizontal dark 

The Work Bench 
by PAUL GOLDBERG 

This Month: 
MICROPHONIC & SOUND BAR PROBLEMS 

V206A 

12AU7 
1st. AUDIO AMP. 

220 K 

V206 B 

%212AU7 
2nd. AUDIO AMP. 

V207 

6V6 
AUDIO OUTPUT TUBE 

C222D 
1\ 

50 }if 
Defective 

+ 5.6 K 

C222 B 

Defective J 

C222A 1.45K 
10/íf 

Defective' B+ 

Fig. I-Partial schematic of Du Mont RA 109 

bars; when the sound frequency is three 
thousand cycles there are fifty horizontal 
dark bars (one dark bar per 60 cycles). 
The intensity of the bars varies with the 
strength of the audio signal. When a 

receiver is operated at a high volume 
level, there are large audio frequency 
variations of current in the plate and 
cathode circuits of the audio output 
stage. These current variations impose 
a varying drain on the "B" supply. If 
the plate and cathode supply circuits 
are not adequately filtered the current 
variations in the audio output stage may 
produce an appreciable amplitude of 
audio frequency ripple in the "B" sup- 
ply voltages. This ripple can affect the 
operation of various sections of the re- 
ceiver, producing audio frequency varia- 
tions in picture signal gain, in width, 
and in horizontal sync phasing. The 
general effect is the appearance of sound 
bars in the picture. The bars are not 
present at a low volume level because 
the voltage regulation is better at re- 
duced loads. 

Admiral 19E1 

The receiver (in cabinet) was 
turned on and as the volume was 
turned up a microphonic whistle was 
heard from the speaker. The rf oscil- 
lator was then replaced with a number 
of new 6J6 tubes but still the micro - 
phonic whistle remained. It might be 
added that at low volume the whistle 
disappeared. 

The speaker mounting screws and 
nuts were then removed and the speaker 
was suspended by hand in approxi- 
mately the same location, but away 
from the cabinet; but this did not solve 
the problem. The receiver was next re- 
moved from the cabinet. Again at above 
normal volume the microphonic whistle 
was heard. 

Suspecting a vibrating component in 
the tuner which usually causes this 
condition the side cover was then re- 

moved from the tuner to provide recess 
to the r f oscillator circuit. A long plastic 

[Continued on page 59] 
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C ikukt 

And*IL/ 

Suppose you answered a call for serv- 
ice and found that very common com- 
bination of symptoms, namely, raster 
but no sound and no picture. Nine 
chances out of ten the wheels upstairs 
would turn and you would conclude 
that there was trouble somewhere in 
the tuner or in the video strip some- 
where before sound take-off. You could 
be wrong though if you happened to 
run into a circuit similar to that used 
in many Admiral receivers. 

Figure 1 is a partial schematic of the 
Admiral 21A3Z chassis. Because of the 
unusual arrangement used for the dis- 
tribuation of B+ voltage, a failure at 
V204, the audio output tube would re- 
sult not only in the loss of sound, but 
loss of picture as well. Notice that the 
power supply delivers 265 volts at the 
filter choke 1501. This is fed to the 
plate of the 6W6 audio output tube 
via the fuse, R502, and the primary of 
the audio output transformer. The cath- 
ode of the audio output tube, however, 
does not return to B-, or ground, 
through the usual cathode bias resistor. 
Instead, it is connected so that it sup- 
plies plate voltage for a number of other 
stages. Fig. 2 is a partial block diagram 
showing how these stages receive their 
B+ from the cathode of the audio out- 
put tube. In effect the audio output tube 
in this case acts as a dropping resistor, 
dropping the voltage from 265 at the 
plate to 145 at the cathode. 

The advantages of this system of B+ 
distribution are twofold. First, by plac- 
ing tubes in series, as is done here, the 
current handling requirement of the 
high voltage winding on the power 
transformer is reduced, thereby cutting 
costs. Secondly, as will be explained 
later, the audio output tube is made to 
serve still another function, namely, 
that of a voltage regulator for the 145 
volt supply line. 

Figure 1 is a partial schematic which 
corresponds to that part of Fig. 2 shown 

n0~':ï:'' 
,. . " 

by Radio Television 

Service Dealer 

Technical Staff 

This Month's Circuit: 
Admiral 21A3Z 
Voltage Distribution 

V102A 

VHF MER L109 

_ J 000 

V1028 
VHF 05G. 

5U4 

R114 
8.2 K 

R108 
15K 

V204 
6W6A or 6DG6GT 

SOUND OUTPUT 

5 L103 

í145V. 
R109 
15K 

R504 
470 

L 501 

+265V. 
M503 

3/8A. 

Ja 
R502 
220 

Fig. I-Partial schematic showing B -f- distribution in Admiral 21A3Z. 

in heavy lines. Actually, it is only one 
of the many parallel paths from the 
cathode of V204 to ground shown in 
Fig. 2. We are concerned here with 
this path because it is the one involved 

in producing the symptoms mentioned 
at the outset. 

Figure 3 is a simplified equivalent 
circuit corresponding to the schematic of 

[Continued on page 52] 

5U4 '00060`- 

T 

V102 V201 V303A V304 

+265 
V. V204 

6W6A 
AUDIO OUTPUT 

t145V. 

V401 V402A V406 V306 

e e e e e 
6J6 

VHF MIX. 
& OSG. 

6AU6 
SOUND 

I. F. 

1/2 6AM8 12BY7 
3rd. VIDEO VIDEO 

LF AMR 

S.C. 

6CS6 Y26SN7 6CD6G 6AU6 
SYNC SEP. HORIZ. A.G.G. 
NOISE LIM. OUTPUT 

Fig. 2-Simplified diagram of B-}- distribution in Admiral 21 A3Z. 
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Radio-TV Service Dealer V ..2 speed s S Ie#n o Data Sheets 
................ : 

Mfr: Emerson Chassis No. 120140-B 

Card No. EM 140-1 Model No. 680D 

Section Affected: Sync 

Symptom: Critical horizontal and vertical hold 

Cause: Leaky condenser 

What to Do: 

Replace: C56 (.047 µf ) 

Mfr: Emerson Chassis No. 120140-B 

Card No. EM 140-2 Model No. 680D 

Section Affected: Pix and sound 

»X% Symptom: No pix or sound 

What to Do: 

Replace: R52 (1K) 

V19 

5U4 
LOW VOLTAGE 

RECTIFIER 
FOCUS 

CONTROL 

III Z/I/IÌ 
L13 

CHOKE 

L14 
FOCUS 
COIL 

R 52 
1K 

145 V. 

TO 

VIDEO 

V16 
66G6 

HOR. OUTPUT 

C91 .- 
18 p» f 

V15 

1 B3 
H. V. RECT. 
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Radio-TV Service Dealer 11V1deo Speed SmAieinf S Ies ) Data Sheets 

V9 
6 V6 

SOUND OUTPUT 

R29 
33 

C 35 
40 ,uf 

T6 
Mfr: Emerson Chassis No. 120140-B 

Card No. EM 140-4 Model No. 680D 

Section Affected: Pix 

Symptom: Sound bars in pix 

Cause: Leaky filter condenser 

What to Do: 

Replace: C35 (40 µf) 

Mfr: Emerson Chassis No. 120140-B 

Card No. EM 140-5 Model No. 680D 

Section Affected: Sync 

Symptom: Critical vertical hold and horizontal 
wiggle 

Cause: Leaky filter condenser 

What to Do: 

Replace: C48 (80 /if) 

Mfr: Emerson Chassis No. 120140-B 

Card No. EM 140-6 Model No. 680D 

Section Affected: Pix 

Symptom: Cannot reduce height properly 

Cause: Vertical control changed in value 

What to Do: 

Replace: R74 (2 meg.) 

............ 
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Radio-TV Service Dealer ?idea Speed Se'wied:.s9 .442e ,n40 Data Sheets 

... .. 

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

Mfr: Motorola 

Card No: M0525-1 

Section Affected: Pix and Sound 

Symptoms: Excessive TVI 

Reason for Change: Circuit improvement 

What to Do: 

Chassis No. TS -525 

Change: R9 from 330K to 10K also, R11 from 
330K to 220K 

Mfr: Motorola 

Card No: M0525-2 

Section Affected: Pix 

Symptoms: Horizontal Pulling 

Cause: Component Failure 

What to Do: 

Change: 3rd if tube (6CB6) 
tor crystal (CR1) 

Chassis No. TS -525 

or video detec- 

Mfr: Motorola 

Card No: M0525-3 

Section Affected: Pix 

Chassis No. TS -525 

Symptoms: Picture Pulling 

Cause: Coupling between horizontal hold con- 
trol and brightness control leads 

What to Do: 

Add: .01 /if at brightness control 

-CHECK 

6CB6 
3rd. LE. TUBE CR1 

R 103 
5 MEG. 

BRIGHTNESS 
CONTROL 

ADDED 

470K 
PIX 

TUBE 

01 
0.1 = 680K 

TO VIDEO AMP. 
12 BY7 

100 K 

39 



Radio-TV Service Dealer Vide, Sp.d cg&i,Licine Sei.te. t© Data Sheets. 

Mfr: Motorola 

Card No: M0525-4 

Section Affected: Pix 

Symptoms: Horizontal Jitter 

Reason for Change: Circuit Improvement 

What to Do: 

Chassis No. TS -525 

Add: 10 microhenry chokes in plate and 
cathode leads of damper tube 

1/2 6SN7 
HORIZ. OSC. 

0 

TEST 
SOCKET 

100 
u,uf 

.0047 

390 puf 

ADDED 

22 
TO 

47K 

Mfr: Motorola 

Card No: M0525-5 

Section Affected: Pix 

Symptoms: Horizontal jitter and hunting 

Reason for Change: Circuit improvement 

What to Do: 

Chassis No. TS -525 

Add: 22K to 47K across horizontal osc. coil 

390jiuf 

82 K 

150 K 

ADDED 

1/2 6SN7 
HORIZ. OSC. 

inwa / 
®\\i n/ 

ADDED O 

HORIZ. HOLD 

Mfr: Motorola 

Card No: M0525-6 

Section Affected: Pix 

Symptoms: Critical horizontal lock -in 

Reason for Change: Circuit improvement 

What to Do: 

Chassis No. TS -525 

Check: Horizontal hold control 
Add: 82K in series with hor. hold control 
Also: 150K in shunt with hor. hold control 
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AN OUTSTANDING AVIATION ACHIEVEMENT! 
With the purchase of -orty Vickers Viscounts, Capital Airlines culminates an 

extended search for the type of aircraft to best serve its millions of loyal passengers. 
These outstanding four propeller turbine engine aircraft will add new 

and inportant pages to aviation history. 

AN OUTSTANDING SPEAKER ACHIEVEMENT! 
Jensen Manufacturing Company is proud of Capital's 
selecion of Viking Speakers for the audio system of 
this Pew modern aircraft. This system makes use of 22 

Jensen Viking 4J6 type speakers mounted in the thin i 
cabin walls between -he windows on both sides of the 
cabir. 
Leading parts distributors and service dealers know 
VIKING by Jensen as a stand -out economical replace- 
ment speaker line will compactness and efficient per- 
formance that universally qualifies VIKING for all radio 
and TV speaker rep acements. And when you sell or 
install a VIKING, you get the same locked -in alignment, - 

the same precision construction and the same dependa- 
bility that led Capita to specify them for their Viscount 
fleet. I 

en*en MANUFACTURING COMPANY 6601 S. Laramie Chicago 38, III. 

Division of the Muter Company 
IN CANADA: Copper Wire Products, Ltd. Licensee 

WORLD'S QUALITY STANDARD FOR MORE THAN A QUARTER CENTURY 



by Harry C. Ashley 
and Philip Portnoy 
Chief Engineers, EICO Mfg. Corp. 

Expressly designed for TV servicing, 
the EICO Model 232 (249) peak -to - 
peak vtvm features a full -wave, high 
frequency rectifier circuit that responds 
to and measures the peak -to -peak volt- 
age value of complex and sine wave- 
forms even when dc is present. It also 
reads the rios voltage of sine waves (on 
a separate scale), dc voltage values, and 
resistance values. For consistently high 
accuracy, there are seven non -skip 
ranges on all functions to provide a uni- 
form 3 to 1 scale ratio between adjacent 
ranges. 

All rms scales are in black with full- 
scale values of 1.5, 5, 15, 50, 500, and 
1500 volts. All peak -to -peak scales are 
in red with full-scale values 4, 14, 42, 
140, 420, 1400, and 4200 volts. When 
the instrument is set at the 1.5 volt 

DnMnrlon Sem, Description 

BIT battery, 11/2V RI4 res., 700140, 1ßW, 1% 

Cl cop., .1 ref - 1000V R15 res., 200K, 1/2W, 1% 
C2,C3 cop., .025mí -í00V R16 res., 701441, 1/2W, 1% 

C4 cop., .003mí -400V 017 rm., 20Kß, 1/2W, 1% 

C5 cop., eles. IOW -150V RIB res., 10KO, I/2W, I% 
CR1 019 res., 3.3MO, 1/2W 
II* 820,21 res., 6800, 1/2W 
MI 822,30 pol., 2KO, linear 
R1 R23 res., 47K, 1/2W 
R2 

R3 

R4 

R6 

R7 
R8 

R9 
R10 

R11 

012 
R13 

rece., 35 mo 
bolb, f47 
meter, 400 ea 
res., IMQ, 1/2W 
ree., 150KO, 1ßW,1% 
ree., 325KO, 1/2W,1% 
roe., 900KO, 1W, 1% 
res., 9MO, 1/W, 1%. 
r..., 900K0, 1/2W, 1%,. 
ros., 9080, 1/2W, I% 
r ,. 9K0, 1ßW, 1%; 
ros., 9000, I/2W, 1%' 
r-., 900, 1ßW, 1%. 
rea., 9.74 1ßW, 1% 
rm., 7810, 1W, 1% 
w., 2MO, 1/2W, 1% 

Model 249 only 

025 reg., 4.7MO, 1ßW 
R26 ree., 33K, 1ßW 
R27 pot., 10KO, linear 
R28 roe., 82MO, 1/2W 
R29 ref , 18MO, 1/2W 
R31,32 pot., 2KO, linear 
S1 switch, function 
52 switch, ronge 
V1 tube, 12607. 
VS lobe, 6AL5 

bear .n all swItch wren shown In extreme ,00rfo -clock >w11100. 

FUNCTION SWITCH SI 

eel,I.m SeNing 

1 OFF 
2 AC VOLTS 

3 -DC VOLTS 
4 DC VOLTS 
5 OHMS 

RANGE SWITCH 52 

0.l tlon S.tting 

I.SV,RX1 
SV, RX10 

ISV,RX100 
50V,RX1000 

150V, 1 X 10K 
500V, R X 100K 

1500V, R X IM 

Fig. 2 -Parts list of VTVM 

, n,µ:. . ,._ TT. 
a 

TIT" 
_, 

R6 

RI 

3 
'' S20 

S `\ 
R11- 

s3 

© 

010 

C2 

512 

12-6k15 

. C3 _ 
c 070 

3Is/k 
S5 

occu_., 

:R21 
(ADZ 

127 = 
;5026 

71-12A111 so , 

R21 = 
I.rv RL Jaav 

.1110 AIL 

111 024 

e- 

I res 

ó:l,:: l 

R31 

R32 

Fig. I -Complete circuit diagram of EICO Model 232 (249) peak -to -peak 
VTVM. 

range, the rois or p -p scales on the low- 
est arc (designated as LOW -AC) are 
read; on higher ranges, the scales on the 
two center arcs are read. It should be 
noted that the fixed ratio of 2.83 to 1 

between corresponding peak -to -peak and 
rills scales is derived from the relation- 
ship between the peak -to -peak and rms 
values of a sine wave. Therefore, while 
peak -to -peak readings are valid regard- 
less of whether the waveform is com- 
plex or sine, rms readings are valid only 
for sine waves. Note also that the time 
delay between the instant the leads are 
removed from the source being meas- 
ured and the instant the meter pointer 
returns to zero is normal and is the 
result of circuit constants selected to 
permit accurate measurement of recur- 
rent pulses with low repetition rates. 

Operation 
The central circuit in the operation 

of this instrument is a vacuum -tube 
bridge circuit using a 12AU7 twin - 
triode. When the bridge is balanced, 
the voltages at the two cathodes will be 
equal and the meter connected across 
them will read zero. 

DC Voltmeter Operation: Referring 
to Fig. 1, when a positive dc voltage is 
applied, a fraction (depending on the 
range setting) is taken from the range 
voltage divider (R12 -R18) and applied 
to the grid of V1 a. This causes the cur- 
rent through V1 a to increase and con- 
sequently, the cathode voltage of V1 
to increase. Concurrently the voltage 
on the arm of 1322 tends to increase, 

[Continued on page 58] 
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Black and White TV Color TV Transistor Radios AM Radios 

WHAT'S YOUR SERVICE PROBLEM? 

FM Radios Amplifiers and Tuners Auto Radios Record Changers 

PHOTOFACT HELPS YOU SOLVE IT 
FASTER, EASIER, BETTER, MORE PROFITABLY! 
THE WORLD'S FINEST 

SERVICE DATA 

PHOTOFACT Service Data is the 
only service information based 
upon first-hand examination 
of the actual production -run 
receivers and equipment. It is 
authentic, uniform data de- 
veloped through actual study 
and analysis by service engi- 
neers in the Howard W. Sams 
Laboratories. PHOTOFACT is 
the only data prepared from the practical 
point of view of the Service Technician. 
Thousands of Service Technicians use 
PHOTOFACT daily for time -saving, profit - 
boosting service operations. If you've 
never used PHOTOFACT, you've never re- 
alized your full earning power-you've 
never given such complete customer 
satisfaction. So get the proof for your- 
self. Try PHOTOFACT-use it on any job. 
Your Parts Distributor has the Folder 
Sets you need for any of the 17,000 TV 
and radio receivers, changers, recorders, 
etc., covered in PHOTOFACT. Once you 
use this great service, we know you'll 
want the complete PHOTOFACT Library. 

ONLY $25 DOWN 

Puts a Photofact Service Data Li- 
brary in Your Shop. Ask Your Photo - 
fact Distributor - He Has the Full 
Easy -Pay Details. 

PHOTOFACT CUMULATIVE 
INDEX 

Send for it! Your guide to 
virtually any model ever 
to come into your shop; 
helps you locate the proper 
PHOTOFACT Folder you 
need to solve any service 
problem on any model. 
On;e you have the make 
and chassis number, it 

takes just 60 seconds to find the applicable 
PHOTOFACT Folder. Send coupon now for 
your FREE copy of the valuable Cumula- 
tive Index to all PHOTOFACT Folders. 

THESE GREAT FEATURES ARE EXCLUSIVE IN PHOTOFACT-THEY HELP 

YOU EARN MORE DAILY, HELP INSURE CUSTOMER SATISFACTION 

FULL SCHEMATIC 
COVERAGE 

1. Famous "Standard Notation" 
uniform symbols are used in every 
schematic. 

2. The same standard, uniform 
layout is used for each schematic. 

3. Diagrams are clear, large, 
easy to read, easy to handle. 

4. Wave forms are shown right on the TV 
schematics for quick analysis by 'scope. 

5. Voltages appear on the schematics for 
speedy voltage analysis. 

6. Transformer lead color -coding is indicated 
on the schematic. 

7. Transformer winding resistances appear on 
the schematic. 

8. Schematics are keyed to photos and parts 
lists. 

FULL PHOTOGRAPHIC COVERAGE 
9. Exclusive photo coverage of all chassis views 

is provided for each receiver. 
10. All parts are numbered and keyed to the 
schematic and parts lists. 

1 1 . Photo coverage provides quicker parts iden- 
tifications and location. 

ALIGNMENT INSTRUCTIONS 
12. Complete, detailed alignment data is stand- 
ard and uniformly presented in all Folders. 
13. Alignment frequencies are shown on radio 
photos adjacent to adjustment number-adjust- 
ments are keyed to schematic and photos. 

HOWARD W. SAMS & CO., INC. 

Howard W. Sams & Co., Inc., Dept. 4-E5 

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

Send FREE Photofact Cumulative Index. 

Name 

Address 

City 

L 
Zone. .State 

TUBE PLACEMENT CHARTS 
14. Top and bottom views are shown. Top view 
is positioned as chassis would be viewed from 
back of cabinet. 
15. Blank pin or locating key on each tube is 
shown on placement chart. 
16. Tube charts include fuse location for quick 
service reference. 

TUBE FAILURE CHECK CHARTS 
17. Shows common trouble symptoms and indi- 
cates tubes generally responsible for such 
troubles. 
18. Series filament strings are schematically pre- 
sented for quick reference. 

COMPLETE PARTS LISTS 
19. A complete and detailed parts list is given 
for each receiver. 
20. Proper replacement parts are listed, to- 
gether with installation notes where required. 
21. All parts are keyed to the photos and sche- 
matics for quick reference. 

FIELD SERVICE NOTES 
22. Each Folder includes time -saving tips for 
servicing in the customer's home. 

23. Valuable hints are given for quick access to 
pertinent adjustments. 

24. Tips on safety glass removal and cleaning. 

TROUBLE -SHOOTING AIDS 
25. Includes advice for localizing commonly re- 
curring troubles. 

26. Gives useful description of any new or 
unusual circuits employed in the receiver. 
27. Includes hints and advice for each specific 
chassis. 

OUTSTANDING GENERAL FEATURES 
28. Each and every PHOTOFACT Folder, re- 
gardless of receiver manufacturer, is presented 
in a standard, uniform layout. 
29. PHOTOFACT is a current service-you don't 
have to wait a year or longer for the data you 
need. PHOTOFACT keeps right up with receiver 
production. 
30. PHOTOFACT gives you complete coverage 
on TV, Radio, Amplifiers, Tuners, Phonos, Changers. 
31. PHOTOFACT maintains an inquiry service 
bureau for the benefit of its customers. 

J HELPS YOU EARN MORE DAILY 
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CUTOFF VOLTAGE 

c;YrLJt^ PULSE IS IN 

by Bob Dargan 

Do you have a vexing problem on the repair of some radio 

or TV set? If so, send it in to the Answer Man, care of 

this magazine. All inquiries acknowledged and answered. 

Note: Only communications with Radio-TV Service Firm letterheads will be 

considered and answered. Please indicate make, model, and chassis number 

cf receiver. 

Dear Mr. Answerman: 
I have a Cascode Standard Coil 

Tuner in a TV receiver in which I have 
had to replace the 6BQ7 rf amplifier 
tube very frequently. In fact, I have had 
to put a new one in three times in the 
past week and I wonder if you can give 
me some indication as to what is killing 
these tubes. I use name brand tubes, 
not seconds or cheap ones. 

L. C. 
Montreal, Canada 

Most probably, the B plus feed resis- 
tor to the rf stage, 1500 ohms, has 
burned and the resistance is much less 
than this value. This results frequently 
when a 6BQ7 tube shorts and the dam- 
age to the resistor is generally such that 
the resistor is reduced to a much lower 
resistance in many instances. On the 
other hand, it can also burn open, but 
in this case it is easily located as faulty 
as it provides no B plus to the rf stage. 

If the resistor has burned and become 
lower in value, the additional B plus 
voltage applied to the plates of the 
6BQ7 tube will cause it to become weak 
after a short period of operation. What 
most TV servicemen do is replace the 

6BZ7 
R.F. AMP 

weak tube with a new one. However, 
after another abnormally short period 
the tube fails again. This can occur in 
almost any tuner that employs the 
6BQ7, 6BZ7 variety of rf amplifier 
tube. Since both triodes are connected 
in series, the cathode of the upper triode 
is connected to the plate of the lower 
triode (See Fig. 1) and the output 

STANDARD COIL TUNER 
R.F. STAGE 

MIXER COIL 

100 K 
1500 

180 K" ,/ 

Burned Resistor" B+ 

Fig. I-Short between pin 8 and in- 
ternal shield overheats I.5K. 

triode will have at least 110 volts po- 
tential applied to the cathode. The tube 
frequently breaks down between this 
cathode and filament or between this 
cathode and the shield, pin 9. As 
pointed out, this difficulty can occur in 
any cascode tuner, not just the Standard 
Coil Tuner. When the resistor is re- 
placed it is suggested that a resistor 
with a dissipation rating of one watt be 
used instead of the ' watt value gen- 
erally found. It is certainly advisable in 
those receivers where repeated failure 
of the rf amplifier has occurred to ex- 
amine the resistor or even replace it 
with a one watt size. Of course, this 
hinges upon the available space for the 
resistor. 

Dear Sir: 
Some years ago, I think I read in 

your pages of a case in New York City, 
where the owner of a small radio took 
it to a shop for test. He called for it 
later, didn't want the work done, and 
refused to pay the fee for testing. As 
I remember, he used every legal pro- 
cedure available to obtain the set, and 
I believe it was carried to a high court, 
which ruled that the technician, or 
shop, was entitled to collect, but, that 
he should notify the customer of his 
intentions to charge for testing. 

It made an impression on me to the 
extent that I had a line printed on my 
claim checks as follows: A FEE WILL 
BE CHARGED FOR TESTING AND 
DIAGNOSIS. 

Now, a parallel case has arisen here. 
A customer brought in a radio for test. 

She didn't want to spend more than 
$3.50 for repairs. Our test showed a 

defective filter, and we substituted a 
new one to make sure. As the job would 
run over $3.50, we waited for her to 
call, before going ahead. When she 
came in to get it, she decided not to 
have it done, and wanted to take the 
set, refusing to pay the $1.00 testing 
charge. Her husband, an accountant, 
came in later and demanded it, threat- 
ening to go to the police. As they had 
established no credit with me, I refused 
to let them have the radio until the 
charge was paid. 

Today, I am served with a summons 
to Small Claims Court, to pay $7.50, 
plus costs. 

What can I do? 
This is a small town and we have 

no servicemen's organization here. 
J. M. 
Chico, Calif. 

We believe that in all instances 
where the customer was advised that 
a fee for labor will be charged for any 
work done, the laborer, artisan or me- 
chanic is entitled to an artisan's or me- 
chanic's Lien. 

We are positive that the Justice of 
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the Peace or the Judge in the Small 
Claims Court of Chico, California will 
sustain your position that you do not 
have to return the set until you are 
paid for your labor; to wit; the $1.00 
for testing. This is a general and recog- 
nized principle of law and we are so 

advised by our lawyers. It is our law- 
yer's opinion that this matter will be 
dismissed and you will be able to re- 
tain possession until your fees are paid. 

Dear Mr. Answerman: 
Why does the vertical sync pulse of 

a composite video signal stand up higher 
than the horizontal sync pulse as seen 
on my scope when I know that the tops 
of the vertical pulses are supposed to be 
even with the tops of the horizontal 
pulses? 

L. S. 
New York City 

60 15,750 
CYCLES CYCLES 

FREQUENCY 

Fig. 2-Frequency response of verti- 
cal amplifier on some scopes. 

This is because of the frequency re- 
sponse of the vertical amplifiers of your 
oscilloscope. A typical oscilloscope re - 
response is shown in Fig. 2. The ver- 
tical amplifiers have a greater output 
for the 60 cycle vertical pulses than 

VERTICAL 
SYNC PULSE 

r1 

HORIZONTAL 
SYNC PULSE 

NO r 

Fig. 3-Presentation of composite 
video on scope with poor response. 

the 15,750 cycle pulses because of this 
drop off in vertical amplifier gain at 
the higher frequencies. Therefore, they 
present the vertical sync pulse as greater 
in amplitude than the horizontal as 
shown in Fig. 3. 

Dear Answerinan: 
I have a 19R20 Zenith chassis that 

exhibits a little hiss or background 
noise in the audio. I have tried the buzz 
control but this is no help. Is there any - 

[Continued on page 56] 

PROTECTION . . . 
Safeguarding radio and TV sets has long 
been a Clarostat responsibility. Clarostat ballast 
resistors, line -voltage regulators and fuse -type 
resistors are found in many sets and 
installations today. Necessarily expendable 
in providing protection, these items should be 
included in your parts inventory. Refer to the 
latest Clarostat catalog for details. 

Handy plug-in regulators 

prevent line -voltage surges 

Pram reaching set-for 
full protection. 

Tube -type plug-in ballasts 

provide voltage -dividing 

network-and protection. 

Piug-in fuse -type Fuzohm' 

esistors pro^+ide protection 

from overloads. 

CONTROLS and RESI6TORS 
Z.AROS-AT MFG. CO.. INC., DOVER, NEW HAMPSHIRE 
-n Cuncda: Canadian Maroni, Co., Ltd., Toronto 17, Ont. 
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NEW products 
lot óeftet sa/es abd seevice 

Eli Tester 
Electronic Test Instrument Corp. 
13224 Livernois Avenue, Detroit, 
Michigan, announces the availability 
of the VITAMETER. This instru- 
ment is designed to maintain, im- 
prove and vitalize the operation of 
a Cathode Ray Tube. 
Reactivation of the cathode of a pic- 
ture tube is accomplished by a 
dynamic sweep between cathode and 
grid thus removing gas ions and 
stale emitting material from the sur- 
face of the cathode. 

Superex CRT Tester 
Superex Electronics Corporation, 4-6 
Radford Place, Yonkers, N.Y. has 
recently announced an addition to 
its line of a CRT Rejuvenator -Tester 
for all servicemen who own a tube 
tester. The unit will test and re- 
juvenate any picture tube 10" to 
30" electrostatic or magnet focus 
without the necessity of the removal 
of the tube from the chassis or 
cabinet. The unit is supplied with 
settings and full instructions for 
its use. 

Kay -Townes Antenna 
Many months ago Kay -Townes engi- 
neers anticipating this condition 
started experiments on a completely 
new design of antenna. It was en- 
gineered to select signals from prac- 
tically a pin point, and thus elimi- 
nate any co -channel interference 
from sides or rear. 
Tests on all bands have shown up 
to a 100-1 ratio. Arrays are avail- 
able to correct most interference 
problems. 

Pyramid Analyzer 
A new capacitor -resistor analyzer, 

model CRA-1, is now in production 
at the Pyramid Electric Co., 1445 
Hudson Blvd., N. Bergen, N. J. The 
unit is designed with a built-in 
quick -check stage that permits the 
technician to test a suspected ca- 
pacitor, while in the circuit, without 
disconnecting the capacitor. Tests 
may be performed for shorts, opens 
and intermittants, tests for capaci- 
tance, resistance, power factor, leak- 
age current and insulation resis- 
tance. 

Hickok Portable 'Scope 
Availability of a new lightweight 3" 
portable oscilloscope is announced 
by the Hickok Electrical Instrument 
Company. This 'scope features a 
new 6 -section unitized circuit con- 
struction for minimum interaction 
between amplifiers and sweeps, as 
well as provides for replaceable cir- 
cuit sections as individual units. 
Slightly larger than a normal sized 
telephone, the Model 385 provides a 
new high in dependable accuracy. 

Self Service Tube Tester 
The American Scientific Develop- 
ment Co., 334-336 S. Main St., Ft. 
Atkinson, Wisc., has developed a 
self-service tester which saves the 
serviceman's valuable time and capi - 
judge for himself the condition of 
that the customer be allowed to 
judge for himself the condition of his 
tubes, and to set up the tester him- 
self, thus relieving him of any sus- 
picions he may have about the 
counter salesman. 

Stancor flybacks 
Three new Admiral exact replace- 

ment flybacks have been added to 
the Stancor line, Chicago Standard 
Transformer Corporation, Addison 
and Elston, Chicago 18 Ill. They 
are A-8253, A-8254, and A-8256, re- 
placing Admiral parts 79D48-1, 
79C60-1, and 79C60-2 respectively. 
These flybacks are exact electrical 
and physical duplicates of the units 
they are designed to replace. 

Win-Tronix Analyzer 
A new T.V. test instrument for color 
or monocrome, designed to trouble- 
shoot horizontal and vertical deflec- 
tion circuits. Manufactured by 
Winston Electronics, Inc., 4312 Main 
Street, Philadelphia 27, Pa., the 
Model 820 Dynamic Sweep Circuit 
Analyzer provides 60 cycles vertical 
sawtooth, 15 KC horizontal sawtooth 
and deflection transformer drive for 
both vertical and horizontal sweep 
circuit troubleshooting by speedy 
signal substitution. 

Snyder Rear -Deck Antennas 
A rear -deck dual auto antenna 

which provides the driver with 
maximum vision through its rear 
deck position, is being marketed by 
Snyder Mfg. Co., of Philadelphia. 
The two three -section staffs are 131!,., 

inches high when collapsed, and 27 
inches high when extended. They are 
easily mounted on the rear fenders 
and are adjustable to 180°. They 
are available in the swivel or the 
ball and socket type. 

R.C.P. Modified Tube Checker 
Radio City Products, Inc. Tube 

Checker-Modified Model 322 P Port- 
able Tube Tester to provide for test- 
ing the new series tubes, announced 
by Walter Jablon. The unit in- 
cludes the addition of a special power 
transformer and switch to insure 
correct testing conditions for series 
tube, CR Tubes including color as 
well as a reactivator for black and 
white tubes. All other current elec- 
tronic tubes can be tested on Model 
327 P. 

6YN6llIC SWEEP CIRCUIS MAUVE! 

r't 
-+('"a 
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TRADE 

LITERATURE 

New Books 

Audio Amplifier Manual (Howard W. Sams and 
Co., Inc.) 352 pages, $3.95. 

The fifth of the Audio Amplifier Series, the 
complete Photofact treatment includes data on 
37 audio amplifiers, 12 preamplifiers and 14 
AM -FM tuners. The data on each device is 
complete with copyrighted adjustment and 
maintenance data, parts lists, Standard No- 
tation Schematics and all other information 
necessary for the service on the equipment. 

Picture Book of TV Troubles, by Rider Labora- 
tories Staff (John F. Rider Publisher, Inc.) 
51 x 81/2, 96 pages, $1.80. 

This publication makes the diagnosis of 
troubles in the vertical and horizontal sweep 
and deflection circuits of television receivers 
a very simple matter. Every type of sweep 
and deflection circuit is shown schematically; 
then the results of defects in the components 
of these circuits are illustrated by picture tube 
patterns, and resultant incorrect waveforms, 
as well as the correct waveform. 

Bigger Profits in TV, by Ray A. Snyder and Donald 
B. Shaw (Howard W. Sams and Co., Inc.) 132 
pages, $1.50. 

The practical guide toward better business 
records, customer relations and increased profits 
in TV Servicing will prove helpful to every 
shop owner. It is written in simple and direct 
form with many sample problems and exam- 
ples of accounting procedures, business rec- 
ords, shop tickets and labor costs. The many 
excellent technicians whose business difficulties 
come from lack of attention to business meth- 
ods will be helped immeasurably by this work. 

"Basic Electronics" (John F. Rider Publisher, Inc.) 
The use of over 800 pictures throughout the 
560 pages in this series represents a com- 
pletely revolutionary method of subject presen- 
tation. Every page covers one complete idea; 
on that same page, at least one big "show - 
how" illustration explains that idea. Anyone 
with an understanding of DC and AC elec- 
tricity and electrical circuits can effectively 
use this course. The five-volume "Basic Elec- 
tronics" course covers: Diodes, power supplies, 
amplifiers, oscillators, transmitters and receiv- 
ers. The set retails for $9.00 and is available 
at parts jobbers and bookstores. 

Tape Recorder Manual (John F. Rider Publisher, 
Inc.) 81/2" x 11", 312 pages, $4.50. 

In addition to the complete electronic informa- 
tion, this volume contains complete mechanical 
details in the form of step-by-step adjustment 
information, exploded views of the assembly, 
and service guide to both electrical and me- 
chanical troubles. The manual is cross-indexed 
for easy reference to manufacturer, trade name 
and model numbers. 

"How To Install TV Antennas," by Samuel L. 
Marshall (John F. Rider Publisher, Inc.) 51/2" 
x 81/2", 128 pages, $2.50. 

Devoted wholly to the practical aspects of this 
activity, it deals with every facet of the in- 
stallation as related to VHF and UHF anten- 
nas. The subject matter covers from the sim- 
plest installation of a television antenna to the 
pouring of a concrete base for a tower; cal- 
culating the kind of mast required to accept 
different amounts of ice and wind loading; the 
steps necessary in the raising of a tall mast, 
etc. 

Color TV Dictionary, by J. Richard Johnson (John 
F. Rider Publisher, Inc.) 

The basis of the book are the terms which 
originated in the National TV Systems Com- 
mittee (NTSC) and which formed the basis 

Gives your customers 
brilliant results 
...pays off for you! 

NEW SONOTONE 1P CERAMIC CARTRIDGE 

CUTAWAY VIEW 
(Actual size 1" long) 

1. Easy to install. Just two models fit most arms 
now in use. Cartridge is less than 1" long, 
8/T0" wide with bracket. Time -saving hard- 
ware included. 

2. Ceramic element gives flat response (see curve) 
-requires no preamplification or equaliza- 
tion. No deterioration problems as with other 

1. CONVENIENT SIZE 
AND DESIGN 

2. CLIMATE -PROOF 
CERAMIC ELEMENT 

SINGLE, JEWEL -TIP 
NEEDLE 

4. HIGH -COMPLIANCE 
MOUNTING 

5. SNAP -FIT NEEDLE REPLACEMENT 

types...virtually immune to hum pickup. 

3. Replaceable needle, diamond or sapphire. 
Models for 33-45 rpm, or 78 rpm. 

4. Extreme lateral compliance and low -mass de- 
sign give superior tracking, low wear. 

5. Needles snap in, snap out easily. 

Tap the Huge 33-45 RPM Replacement Market! 
Install this new Sonotone IP, and give your customers exciting, true, wide - 
range response. At one stroke, you make a good sale, cut installation time, 
avoid problems found with other types of cartridges...and build your reputa- 
tion for quality work and professional advice. No other cartridge has all the 
advantages this IP gives you! With sapphire. $8.50; with diamond, $30. 

RESPONSE 30-15,000 ± 3 DB! 

+5 

0 

-5 

30 50 100 

5+ 

0 

5- 

300 500 IKC 3KC 5KC 10KC i5KC 

Response to new industrywide RIAA characteristic shows how IP ceramic cart- 
ridge self -equalizes, because it works on "amplitude" rather than "velocity" prin- 
ciple. Here's startlingly improved performance for your customers' phonos! 

SONOTONE CORPORATION 

ELMSFORD, N.Y. 

Write Dept. CD -55 for free Phono Modernization Manual 
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FOR GREATER PROFITS 

Video Speed Servicing Systems IS GUARANTEED 

SPEED UP YOUR 
SERVICING 

with 
THIS NEW BOOK 

which shows you how to take care of and repair in 
the quickest possible time: 

Common troubles characteristic of certain 
receivers 
"Bugs" which might take you hours to find 
Factory and field service changes 

SET UP SO THAT YOU CAN MAKE THESE 

REPAIRS IN THE SHOP OR IN THE FIELD 

WITHOUT REFERENCE TO ANY OTHER 

SOURCE. 

Contains over 600 Service 

Items representing over 1000 

of the most -serviced Televi- 
sion models now in use. 

Over 25 different manufac- 
turers' lines are covered. 

.95 
postpaid 

(Add 3% Sales Tax 
in New York City) 

DISTRIBUTORS-ORDER 
YOUR SUPPLY NOW! 

Service Dealers-get your copy 
of VSSS from your Distributor. 
If he can't supply you, order 
direct by mall from us. 

to Simplify Servicing All TV sets. A number of new 

Data Items are published in every issue of "Radio -Television Service Dealer" as a regular monthly feature. 

TEAR OFF AND MAIL NOW 

RADIO -TELEVISION SERVICE DEALER 

67 West 44th Street, New York 36 N. Y. 

Please send me post-paid VIDEO SPEED SERVICING SYSTEMS Volume 1. Enclosed herewith is 

my check money order for $ for 

Name 

Address 

City Zone 

copies at $4.95 each. (Add 3% Sales Tax in New York City) 

State 
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Best of all, Walco shows you how 
to make money - real money - with your 

replacement needle business! 
Walco starts you off right - with a 

needle inventory that's light in the right 
places, and heavy just where it ought 

to be - and then follows through 
with the most realistic price and dis- 

count policy in the industry. 
To top it off, \\talco backs you up 

with the strongest needle 
merchandising program anywhere. 

You haven't seen anything, till you 
see the deal you'll get from Walco. Call 

your Walco distributor today - 
he'll show you plenty! 

Write for a full size print of Hazel, 
the Walco cutie above, plus 

vital needle profit information. 

NEEDLES FOR EVERY 
PHONOGRAPH BY 

Trade Name of Electrovox Company, Inc. 

60 -SD Franklin Street East Orange, N. J. 

of present color TV. The dictionary defines 
more than 263 names and terms and contains 
45 illustrations. 70 pages. Price: $1.25. 

"Obtaining and Interpreting Test Scope Traces," 
by John F. Rider (John F. Rider Publisher, Inc.) 
51/2" x 31/z", $2.40. 

A 102 -page book containing more than 1000 
waveforms; almost every illustration (exclu- 
sive of test set-up schematics) is an actual 
photograph, taken of waveforms right off the 
test scope screen. It is a treatment which 
explains the make-up of waveforms of all kinds 
in practical easy -to -understand language, and 
shows numerous examples of each type of dis- 
tortion. Most important of all, it explains the 
reasons for the distortion seen in the wave- 
form, 

Rider Television Manual, Vol. 14. (John F. Rider 
Publisher, Inc.) 

In order to present properly the true output 
of the receiver manufacturers, Rider Manuals 
include all the schematics, chassis views, cir- 
cuit descriptions, voltage data, alignment in- 
formation, and other data which apply to all 
the production runs of each receiver, including 
color receivers. Volume 14 contains the equiva- 
lent of more than 2,300 (81_" x 11") pages, 
loose-leaf bound with Fahrikoid covers, and 
sells for $24.00. 

Sonics, by Theodor F. Rueter and Richard H. Bolt 
(John Wiley and Sons, Inc.) 6 x 914, 456 pages, 
$10.00. 

A sound, useful, easy -to -read presentation of 
the principles and practices of the rapidly 
expanding field of conies. Techniques and de- 
vices ranging from a few cycles per second to 
hundreds of megacycles per second are covered. 
Material is drawn from the fields of physics. 
engineering, and electronics. The reader is 
given a clear and authoritative account of: 
fundamental physics of vibration and sound, 
design principles of electroacoustic and fluid - 
dynamic transducers, choice of sonic variables 
for systems engineering, and special techniques 
for testing and processing. All information is 
given in a framework of basic physics, so that 
common features of seemingly unrelated tech- 
niques are made apparent. 

National Electrical Code Handbook, by Arthur L. 
Abbott, revised by Charles L. Smith (McGraw- 
Hill Publishing Co.) $7.50. 

The handbook explains the NEC rules in brief, 
easy -lo -understand language. It gives the gen- 
eral plan, scope, and intent of the Code re- 
quirements, and discusses them in simple fash- 
ion to aid electrical contractors, electricians 
and others in making and planning electrical 
installations that are in conformity with the 
National Electrical Corle. 

Radio -Television Service Pricing Guide (0erlich 
Publications) $2.95. 

The "Guide" shows price and description of all 
the flat rate services such as: service calls, 
pick-up and delivery, pis tube replacements, 
alignment estimates, etc., and is supplied with 
extra flat rate sheets that do not show price 
so that the dealer can type in his own prices 
and substitute pages if desired. It also con- 
tains the standard rate system showing aver- 
age time periods for each specific defect so 
that the entire service job may be priced. The 
"Guide" also contains ten pages for pricing 
merchandise such as radio, TV and appliances, 
and is bound in a loose leaf binder for easy 
page removal or addition. 

Transistor Audio Amplifiers, by Richard F. Shea 
(John Wiley and Sons, Inc.) 6 x 91/4, 219 pages, 
$6.50. 

A short, lucid volume which should enable the 
audio engineer to design practically audio am- 
plifier for which transistors can be used corn- 
ponentially. The inclusion of all specifications 
and specific design data enables you to take a 
commercial transistor specification, and know- 
ing the requirements of your overall design, 
develop the necessary circuit of your amplifier. 

TV Service Timesavers, by Milton S. Kiver (How- 
ard W. Sams and Co., Inc.) 124 pages, 51/2" x 

81.2", $1.50. 
Prepared in 5 sections entitled general servicing 
timesavers, sectional servicing timesavers, test 
instruments and alignment, timesaver tips on 
servicing tools, and odds and ends for quicker 
servicing, this handy reference summarizes 

Get this 
Cabinet FREE 

Sprague Ceramikit 

WITH A BASIC ORDER OF 

CERAMIC CAPACITORS 

NOW . stock ceramics 
so you can find 'em when you 
want 'em . . . have your own 
neat and complete cabinet ... 
at the cost of the capacitors 
alone. 

Sprague ''sas pre -stocked 
these handsome, blue, heavy - 
gauge steel CERAMIKIT cab- 
inets with its famous Cera - 
Mite capacitors. Ratings and 
quantities arc based on popu- 
larity. No dogs! Stand-up in- 
dexes separats reusable plastic 
boxes. Catalog numbers and 
ratings can be seen at a glance. 

Whether you use many 
ceramics, or just a few, there's 
a Ceramikit sized and priced 
just right for you. Kit CK-2 is 
a two -drawer model holding 
150 capacitors in 27 different 
ratings. Kit CK-3 is a single - 
drawer unit holding 75 capaci- 
tors in 12 different ratings. 
Remember there's not a dog 
in either Ceaamikit. 

Kits inter/lock so You Can 
Build With Sprague as you 
buy your Ceramikits. Use the 
extra cabinas for handy in- 
dexed stocking of all your 
small parts. 

See your distributor noun 
about Ceramikits, or get com- 
plete information in Sheet M-711 
from the S?rague Products 
Company, Marshall Street, 
North Adams, Massachusetts. 

CK-2 
150 Assorted 
Capacitors 
$38.00 LIST 

' 
r 

CK- 3 
75 Assorted 
Capacitors 
$19.25 LIST 

don't be vogue... insist on 

SPRAGUE 
Sprague Products Co. is the Distributors' 

Division of the Sprague Electric Co. 
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many service techniques found profitable from 
actual experience. A total of 97 photographs 
and drawings are used to illustrate the 51 
"Timesaver Tips," a few of which are: "Causes 
and Cures for the Narrow Picture"; "Tuner 
Sensitivity-How to Increase It"; "Vertical 
Retrace Blanking"; "Checking Horizontal Out- 
put Transformers"; "Touch-up Alignment": 
"Remedy to a Corona Problem." 

Basic Electricity (Howard W. Sams and Co., Inc.) 
264 Pages, 81" x 11", 55.00. 

This book presents the Student and Instructor 
with a practical approach to beginning studies 
in the intriguing and complex field of Elec- 
tricity. The text material is laid out in 35 
logical and easily understood lessons. Each 
lesson is profusely illustrated and explained. 
Many questions and problems are presented to 
aid the student in grasping the fundamental 
laws and relationships which will guide him 
throughout his further studies. 

CIRC. ANALYSIS 
[from page 36] 

Fig. 1. The series nature of this circuit 
can be seen clearly from this diagram. 
The encircled resistors are not actually 
resistors, but they represent the effective 
resistance values of the tubes involved. 
Thus, R -V204 is the effective resistance 
between the plate and cathode of V204, 
the audio output tube. Looked at in 
this way, the entire arrangement is 
nothing more or less than an elaborate 
voltage divider across the power supply 
output. 

Starting with 265 volts at the power 
supply, we go through R502 which 

265 V 

B+ 
SUPPLY 

I 

R502 

+250 V. 

+240 V 

t145V.-- 

R504 

R108 

Rv002 B 

Rv1o2á 

PRIMARY 
OF 

OUTPUT 
TRANSE. 

R v203 

Fig. 3-Simplified equivalent circuit 
corresponding to Fig. I. Note RV203 

shown as equivalent resistance. 

produces a 15 volt drop, then through 
the primary of the output transformer 
which produces a 10 volt drop result- 
ing in a voltage between the plate of 
V204 and ground of 240 volts. The 
tube resistance itself (R -V204) then 

causes a 95 volt drop, resulting in 145 
volts appearing at its cathode. It is 
from this point, "A" of Fig. 3, that the 
various circuits shown in Fig. 2, receive 
B+. 

It is apparent, that if V204, the 
sound output tube fails, the effect is 
the same as if the resistor R -V204 
opened, thus depriving all the circuits 
shown in Fig. 2 of B+ voltage. Since 
the rf mixer and oscillator receive plate 
voltage from this point, they would be- 
come inoperative in the event of such 
a failure. An open primary in the out- 
put transformer, or an open R502 would 
have the same effect. This then results 
in the misleading symptoms of raster 
but no sound or picture, as previously 
mentioned. 

In the particular model discussed 
here, an additional clue would be that 
the raster would be dimmer than normal, 
since the screen grid of the horizontal 
output tube would also lose its voltage. 
(See Fig. 2). The Admiral 19K1 chassis, 
which uses a somewhat similar arrange- 
ment, does not tie the horizontal output 
tube into the same line so that the 
brightness of the raster is not affected. 

Voltage Regulating Action 

In Fig. 4 it will be seen that the con- 
trol grid of the audio output tube is 

NEW! 
Miniature and 
Sub -miniature 

Electrolytic 
Capacitors 

SMT 
áIMT 

IHT 

L - 

UMS f 
UMC 

UMT 

.47 
FAMOUS FOR 

7uote kited /c(aó4'" 
EXPORT 

15 Moore Street 
New York 4, N.Y. 

Cable "Minthorne" 

ILLINOIS izte eaPaeä, Li41Z cii) Toted 
NOW PRESENTS 

"HANDEE-PAK" eapoe Kd- 
ELECTROLYTIC CAPACITOR KITS 

CERAMIC CASED PAPER CAPACITOR KITS 

IN POPULAR CAPACITY AND VOLTAGE RANGES 

Here are the new "ILLINI HANDEE- 
PAK" Assortment Kits now on display at 
your jobber. Attractively and conveniently 
packaged on cards and sealed in transparent 
polyethylene bags, each of the kits contains 
the most popular capacity and voltage ranges 
in use by the service industry. 

Each of the ELECTROLYTIC "HAND- 
EE-PAK" kits consists of five popular assorted 
capacitors. The paper capacitor kits are made 
up of ten assorted of the new type ITC oil 
impregnated ceramic cased capacitors, de- 

"STE-TITE" TYPE ITC 
CERAMIC CASED PAPER CAPACITORS 

Capacity Ranges 
From .0005 to 1.0 mfd. 
200-400-600 & 1600 WVDC 

Hermetically Sealed Overload Tested 
High Temperature Operation Oil Impregnated 

I= 

Kits Are Packaged In Polyethylene Bags 

scribed below. 
These capacitors lead the field in ad- 

vanced design, superior quality and work- 
manship and are the ultimate in packaging 
and convenience. "HANDEE-PAKS" simpli- 
fy storage, banish shelf -life problems. 

A few "HANDEE-PAKS" in your service 
kit take up little room, serve you by being 
factory fresh and easily identified. Use them 
with confidence - millions of capacitors pro- 
duced to date are your assurance of "Time 
Tested Quality". 

Excellent Power Factor 
Accurate Capacity 
High Insulation Resistance 

ILLINOIS CONDENSER COMPANY 
1616 N. THROOP STREET CHICAGO 22, ILLINOIS 

If your jobber cannot supply 
you, write for catalog and in- 
formation on the new "HAND- 
EE-PAK" kits. 
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kept at a fixed bias of 130 volts through 
the voltage divider action of R214 and 
R215 which are connected from the 
ground to the 250 volt point on the 
supply line. The grid is connected to 
the junction of these two resistors 
through R216. If the current through 
the tube should change because of tube 
variations, age fluctuations, etc., the 
voltage at the cathode of audio output 
tube would also change. This is true 
because a change in current through 
the tube means that the value of "R" 
in Fig. 4, which represents the effective 
resistance of all the circuits tied to the 
cathode changes resulting in redistribu- 
tion of voltage between the audio output 
tube and the remainder of the circuit. 

Suppose the change is such that the 
cathode voltage increases. Since the grid 
is held fixed at 4-130v, the bias would 
become more negative. This in turn 

V204 
6W6Á 

SOUND OUTPUT 

í130V. 

R216 

Fig. 4-Partial schematic illustrating 
voltage regulator action of the audio 

output tube. 

would reduce the current through the 
tube (by increasing its effective resist- 
ance). The reduced current then tends 
to drop the cathode voltage back to its 
normal value. In this manner then, 
V204 acts as a series regulator, tending 
to maintain the voltage at its cathode 
at a constant level of 145 volts. 

TRADE FLASHES 
[frow page 10] 

ed by scientists of the Radio Corporation 
of America. The new radio, employing 
nine transistors in place of electron 
tubes, is equal in performance to stand- 
ard car radios, the RCA scientists said. 
Emphasizing its low power consump- 
tion, they pointed out that more than 
half the small amount of current re- 
quired by the radio is used to light the 
two small pilot lights that illuminate its 
dial. 

[Continued on next page] 

-THE Vale 
DESIGNED FROM SCRATCH 
FOR SERVICE MAN'S REQUIREMENTS 

199 

%deae gen od yotvt weed 

QeSéed'o«ec Sode eiet 
WORKING 

IN 2-3 
SECONDS 

OF ALL TRANSFORMER TYPE 

SOLDERING GUNS 

You have the satisfaction of 
knowing when out on the job 
with this gun that it won't 
burn out. There'll be no 
"down" time-no return to 
the shop for repairs. 

GET THE FEEL OF IT 

HEFT IT -TRY IT 
Iou "Ce 4. at °Kee 

that here is a "right" 
product-built to 

work well 
for years. 

LIGHT, HANDY 7441 Midee -199 
New patented design delivers AMPLE heat fast on 110-120 V. A.C. 
60 cycle, 1.1 Amp.Max. Cools quicldy too. It's light, (11/2 lbs.)- 
handy, beautifully balanced and smaller-to slip readily into tool 
kit or pocket. Molded red plastic handle and case. Gun made to 
withstand 

HUNDREDS OF HOURS COQ TINUOUS OPERATION 
Almost indestructible in ordinary use. New type, steel, extra 
long reach tips readily replaceable and interchangeable with 
special purpose tips. Gun fully gLaranteed. And that PRICE 

FOR HEAVY DUTY you wake 

ilte Arnaud, 

Mrj PRODUCTS, INC. CHICAGO 31, ILL. 

(Export sales, Scheel International, Inc., Chicago) 

ortw 7.95 L.. 

3 

MODEL #250 
Retails $12.95. 

WEN PRODUCTS EXHIBITED BOOTH #7 ELECTRONIC PARTS SHOW 
CONRAD HILrON HOTEL, CHICAGO-MAY 16th - 19th 
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including 
probe leads 

a Volt -Ohmmeter 
you can carry in 

your shirt pocket! 

MIDGETESTER 
MODEL 355 

SEL F 

SHIELDED! 
The world's first 
practical shirt - 
pocket volt -ohm- 
meter. Rugged and 
accurate. Not affected by any 
outside magnetic influences. 
10,000 Ohms per volt AC and 
DC! Fourteen ranges: 5 for AC 
voltages, 5 for DC voltages, 
and 4 for DC resistances. 

See your Parts Distributor 

o 

ELECTRIC COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF ELECTRONIC TEST EQUIPMENT 

5204 W. Kinzie St., Chicago 44, III. 
EStebrook 9-1121 

IN CANADA: Bach -Simpson, Ltd., London, Ontario 

A new idea in phonograph cartridge 
packaging has been introduced by 
Electra -Voice, Inc., Buchanan, Mich. 
Each E -V replacement phono -cart- 
ridge is now sealed -in -plastic in a 
unique "Blister -Pak." Full identifica- 
tion interchangeability chart and in- 
structions are printed on the package. 

Mr. Charles Weyl, president of in- 
ternational Resistance Company, Mr. 
William I. Elliott, president of Hycor 
Companies, and Mr. Kenneth T. Eckardt, 
president of the Hycor Sales Company, 
announce the acquisition of the Hycor 
Companies of California and Puerto 
Rico, by the International Resistance 
Company. Management of the Hycor 
Companies will continue operations in- 
dependently. 

Astron Corp. of N.J. is offering a 

metal "Swing Bin" which contains 90 
capacitors of 18 different values, with 
a maximum of 5 of each type. It has 
clear plastic construction for easy 
visual stock control; attaches on the 
wall or under bench, and each of 6 
bins swing out 180° for easy access. 

Production of radio and television re- 
ceivers in February increased from the 
output rate of both January and the 
same month a year ago, the Radio -Elec- 
tronics -Television Manufacturers Associ- 
ation reported. During February, 702,- 
514 television receivers were produced. 
This compares with 654,582 sets manu- 
factured in January and 426,933 units 
turned out in February 1954. The 
radio production in February totaled 
1,089,724 units, compared with 1,068, - 

Still Time for You to Win 

A FREE TRIP 
to Bermuda or Trinidad 

in Jersey Specialty's 

TIME -OF -YOUR -LIFE 

Contest! 

Visit Jersey Special- 
ty Co. at Booth No. 
101 at the Electron- 
ic Parts Show. 

THOUSANDS OF ENTRIES 

pouring in from all parts of 

the country! 

DISTRIBUTORS REPORT 

tremendous interest shown 

by dealers! 

DISTRIBUTORS' ORDERS 

for No. 2080 hundred foot 

TV wire coils flooding JSC 

plant now running full blast 

to meet orders from all over 

the countr y' a 

Trip to Tobogo (Robinson Crusoe Island) 
Trinidad via Airplane "New Viscount" 
of British West Indian Airways 
(B.W.I.A.) 
Trip to Bermuda via "Queen of Ber- 
muda" Ocean Liner-Furness Bermuda 
Line 

D EALERS! 
D EALERS! 

Rush Your Letter to JSC Today! 
Coupon mailed to you on re- 
ceipt of your letter for free wire. 
Important, coupons redeemed 
at your wholesale distributor. 
Write today (your distributor 
has full details). 

Jersey Specialty Co., Inc. 

Burgess Place 

Mountain View, N. .1. 
. 
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146 receivers produced in January. Dur- 
ing February 1954, radio set production 
had totaled 769,232. 

A new brand featuring the well- 
known letters "CBS" for its radio and 
Television tubes and semiconductor 
products has just been unveiled by CBS- 

Hytron, a Division of Columbia Broad- 

casting System, Inc. Charles F. Stro- 

meyer, President of CBS-Hytron, said: 
"We have changed our brand name 
from CBS-Hytron to CBS because we 
wish to take full sales advantage of the 
nationally recognized and respected 
letters CBS ..." 

Guests at the cocktail party given 
by the Pyramid Electric Co. of N.J. 
during the I.R.E. show listen to Service 
Dealer publisher Sandy Cowan (sec- 
ond from left) recount one of his many 
anecdotes. Left to right: Art Cerf, 
Pyramid representative; Mr. Cowan; 
Mrs. Jack Poff, wife of Pyramid's sales 
manager; Bob Elliot, jobber sales 
manager of Erie Resistor Corp.; and 

Richard Kaiser. 

Free portable batteries and advertising 
aids are the rewards for dealers and 
servicemen participating in Philco's na- 
tionwide "Rocket to Profit" promotion, 
one of the most flexible programs in 
parts and accessories history, according 
to General Manager James J. Shallow, 
Philco Accessory Division. Based on the 
theme that 87 per cent of all portable 
battery sales are produced by six "best 
seller" models, the promotion enables 
Philco Dealers and Servicemen to earn 
free quantities of "best sellers" with 
their regular purchase of these six most 
popular style batteries. 

ASSOCIATIONS 
[from page 26] 

Radio Servicemen's Associations passed 
the following resolution. 

RESOLUTION: Resolved that 
Glenn McDaniels, President of 
R.E.T.M.A. and Wm. H. Parkinson, 
Chairman of R.E.T.M.A. Committee 
on technical education furnish satis- 
factory proof to the Federation that 
licensing of technicians would increase 
cost of service to the consumer, as stated 
before various legislative bodies. 

Television Service Association of 
Connecticut, Inc. 

Held their 1st Annual Meeting on 
Feb. 20th. Chapters represented were 
from Hartford, New Britain, Water- 
bury, Meriden, and Manchester. Guests 
from Middletown, New Haven, Port- 
land, and Haddam were also present. In 
my humble opinion the "Minutes and 
Proceedings" of this first meeting is one 
of the finest compilations of "Associa- 
tion" material ever to be collated in 10 

pages. I would suggest other associations 
to write for copies of this brochure as 
a shining guide to what could be done 
by a wide awake group. 

Radio & Television Servicemen's 
Assn. of Pittsburgh, Penna. 

B. A. Bregenzer, Editor of the 
R&TSA Video Scope, official organ of 

the above association, says, in part, on 

the subject of manufacturers setting up 
their own service companies: 

"In our humble opinion, the task of 

supplementing the independent service 
profession with captive service will not 
be a profitable one for the general pub- 
lic, as no large operators ever can com- 
pete with the smaller independent on 
even terms and make a profit. So we 
think that the independent TV service 
profession must sell their customers on 

Be -ter sound 
from OXFORD 
SPEAKERS . . 

complete line 
fron 2" to 1 5"... 
for all replace- 
ment needs .. . 

ORDER TODAY! 
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SNYDER 
SNYDER MEC,CO., PHILADELPHIA 40, U.S.A. 
BELLEVUE TUBE MILL, INC., PHILADELPHIA 

SNYDER ANTENN-GINEERS LTD., TORONTO 14, CANADA 

WORLD EXPORT. ROBURN AGENCIES, INC., N.Y. 

personalized ethical service at prices 
cotnensurate with an honest profit. Thus 
by lending that personal touch, coupled 
with the know how to give the best pos- 
sible service, we think \yc can weather 
the storm." 

Western N.Y. Electronics Guild 
In a release by the above Guild licens- 

ing is opposed on the grounds that: 1. 
The present laws are sufficient to pre- 
vent malpractices and fraud; 2. It would 
be better to set up a local investigating 
committee to study charges of malfeas- 
ance practices, etc.; 3. It would impose 
an undue burden on part-time techni- 
cians and one-man shops and stifle com- 
petition. 

ANSWER MAN 
[from page 47] 

thing that may be tried before I remove 
the chassis and perform a complete 
alignment. I have made normal checks 
such as tube substitutions, etc. 

H.S. 
Albany, N. Y. 

The hiss that you are experiencing is 
undoubtedly duc to a slight misadjust- 

6BN6 
F.M. DISCRIM. .01 

1L20 

R ----QUADRATURE 

COIL 

6ÁQ5 
AUDIO 

OUTPUT 

5 

VOL. 
CONTROL 

Fig. 4-Partial schematic of 6BN6 
Gated Beam Detector. 

ment of the quadrature coil in the 
6BN6 Gated Beam Detector circuit 
shown in Fig. 4. This coil may easily 
be touched up by tuning it for the 
clearest sound with minimum hiss or 
buzz without employing alignment 
equipment. 

SQUARE WAVE 
GENERATOR 

(from page 16] 

indicate poor high frequency response 
of the amplifier. Poor high frequency 
response makes itself evident as poor 
detail in the picture. 

Figure 12 is a characteristic wave- 
form which is associated with ringing 
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CANNON ELECTRIC COMPANY, 
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East Haven; Toronto, Canada; 
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tives and distributors in all 
principal cities. 

Please Refer to Dept. 127 

EC R41C 
56 RADIO -TELEVISION SERVICE DEALER MAY, 1955 



in high frequency peaking coils. This 
may be caused, for example, by open 
damping resistors across peaking coils 
such as R1 and R2 in Fig. 1. The effect 
on the picture is to produce a series 
of closely spaced, alternate black and 
white "shadows", directly to the right of 
objects which have sharp changes of 
shading. 

When the cause of trouble has been 
localized to the video amplifier by any 
of the above or similar checks, conven- 
tional methods may then be used to pin- 
point the source of trouble. 

Square Wave Checking of High 
Fidelity Audio Amplifiers 

All that has been said in the preced- 
ing portion of this article (except where 
direct reference is made to TV circuits) 
applies equally well to the checking of 
high fidelity audio amplifiers by means 
of the square wave technique. With in- 
creased skill and experience in the use 
of the genrator, the technician can dis- 
cover in short order whether the fre- 
quency response, phase distortion, and 
transient response are within acceptable 
limits. 

Adjusting Horizontal and Vertical 
Linearity With the Square Wave 
Generator 

While the square wave generator is 
not primarily designed for this purpose, 
it can be used to solve what is some- 
times an annoying problem. In the 
home, or in the shop it is often neces- 
sary to adjust both horizontal and ver- 
tical linearity controls. In most cases, 
the station pattern is not on the air, and 
the adjustment is not too easily made. 
By setting the square wave generator to 
a frequency of 250 kc and feeding the 
signal into the grid of the video ampli- 
fier, 16 vertical pairs of black and white 
lines will be produced on the screen. 
The horizontal linearity and the width 
controls are then adjusted to space these 
lines equally, or as close as possible to 
equality. 

In a similar way, if the generator is 
set for a multiple of 60 cps, horizontal 
pairs of black and white lines will be 
produced. At 1200 cps, for example, 
20 pairs of horizontal lines would be 
produced. The vertical linearity and 
vertical size controls are then adjusted 
for equal spacing of these lines. 

To facilitate this type of adjustment 
in the home, an adapter plug may be 
inserted into the socket of the video 
amplifier tube, and connections made to 
the readily available terminals on this 
adapter. The video amplifier tube, of 
course, .is placed in the adapter socket 
during this operation. 

Sine Wave Applications 
Most square wave generators have 

the facilities to provide sine waves over 

Fig. 13 - Various scope traces observed under different conditions of 
phase shift. 

the same frequency range as that pro- 
vided for square waves. This of course 
adds to the versatility of the instrument 

and greatly extends its usefulness. By 
using this feature, we have in effect 
another instrument, namely, an audio 
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signal generator having a range well 
beyond the highest audio frequencies. 
As such it finds its greatest usefulness 
for such procedures as: 

1. Determining accurate point by 
point frequency response curves for 
audio amplifiers. 

2. Determining the extent of phase 
shift at any particular frequency. Fig. 
14 shows some scope tracers observed 
under different conditions of phase 
shift. 

3. Determining the undistorted 
power output of an audio amplifier. 

4. Observing and tracing the cause 
of distortion. 

PEAK -TO -PEAK 
VTVM 

[from page 44] 

which since it tends to make the cath- 
ode of VI b more positive, causes a de- 
crease in the plate current and hence 
in the cathode voltage of VI b. This 
push-pull action permits a large value 
of cathode resistance with negligible 
degeneration and, consequently, greatly 
increased stability of operation. The 
meter circuit is connected across the 
two cathodes and the difference in 
potential across the meter causes cur- 
rent to flow through the meter from 
the cathode of VI a to the cathode of 
Vlb. 
AC Voltage Measurements: The ap- 
plied voltage is first rectified by the 
twin -diode V2, which serves as a full - 
wave peak -to -peak rectifier. The open 
ation of this circuit is as follows: On 
the positive swing of the ac signal, diode 
V2a conducts and a negative dc voltage 
equal to the positive peak value builds 
up on the plate -connected side of C2. 
As the ac signal voltage swings negative, 
diode V2a ceases to conduct (and so 
prevents any discharge of C2) while 
diode V2b begins to conduct. The nega- 
tive dc voltage on C2 is added in series 
to the signal voltage on the negative 
swing and is applied to the cathode of 
V2b. As a result, a negative dc voltage 
equal to the sum of the positive and 
negative peaks of the positive and 
negative peaks of the ac signal voltage 
is built up on the plate -connected side 
of C3 through conduction of diode 
V2b and is maintained because of the 
relatively long time constants of the 
circuit. To offset the contact potential 
within V1, an exactly adjusted positive 
voltage is taken from the junction of 
R26 and R27 and applied to the V1 
rectifier circuit through isolating resistor 
R28. The peak -to -peak voltage across 
C3 is attenuated by R29 before applica- 
tion to the range voltage divider and 
thereafter the operation is similar to 
dc voltage measurement. 
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Ohmmeter Operation: The applied 
resistance determines the current 
through the battery and the section of 
the ohms range network (R5 -R11) 
selected by the range switch. With noth- 
ing connected across the input terminals, 
no current is drawn, and consequently 
there is no voltage drop across the ohms 
network. As a result, the entire battery 
voltage is applied to the grid of V1 -a. 
Potentiometer R30 in the meter circuit 
is adjusted to produce full-scale deflec- 
tion (infinity reading) in this condition. 
A short across the input terminals pro- 
duces a voltage drop in the ohms range 
network equal and opposite to the bat- 
tery voltage and effectively places the 
grid of Vla at ground potential for a 

zero reading. Intermediate values of 
resistance produce voltage drops ex- 
ceeded by the battery voltage and the 
difference in voltage is applied to the 
grid of VI a. This voltage causes an 
intermediate deflection on the meter 
which has an ohms scale calibrated to 
read the applied resistance. 

WORKBENCH 
[front page 35] 

probe (or stick) was then pressed 
against each component in the oscillator 
circuit. This is what is known as a 
vibration check. If the microphonic 
whistle is diminished by the pressure 
of the probe on the component then we 
have found the vibrating component. 
Resoldering of the component, replace- 
ment, or just the addition of solder on 
the component's pigtails can cure the 
trouble. 

After pressing many components on 
the oscillator circuit with no results, 

ele 

40, 

V102 B 

1/2 6J6 
R. F. OSC. 

7 

6 

To 
MIXER 

I ,__J BI - 

C110 ,ay . i 
FINE - 

TUNING = 
CAPACITOR = Buss too close 

to ground and 
poorly soldered 

Fig. 2-Partial schematic of rf stage 
showing point of trouble. 

they were next lightly tapped. Tapping 
produces momentary vibration and 
frequency modulation which results in 
a "pinging sound" from the speaker. 
The component producing the strong- 
est "pinging sound" is the trouble 
maker. The loudest "pinging sound" 
was heard when the fine tuning con- 
denser, C110 was tapped. Moreover, 
by pressing the plastic probe against the 
lead (or buss) connected to Cl10, the 
microphonic whistle completely disap- 
peared. It was noted upon examination 
that this lead was very close to ground. 
The lead was then moved away from 
ground and then resoldered at both 
ends. This of course detuned the oscil- 
lator. Therefore, each station, as this 

was a standard cascode tuner, was re- 
tuned by adjusting the oscillator slug. 
The volume control was then turned up 
to maximum and no microphonic 
whistle could now be heard on any 
station. 

It may be interesting to describe how 
this microphonic whistle occurs. First 
the sound waves from the speaker set 
up mechanical vibrations in one or more 
of the wires, components or tube ele- 
ments in the rf oscillator circuit. This 
mechanical vibration produces slight 
variations in inductance and capacity of 
the oscillator circuit which causes cor- 
responding frequency modulation of the 
rf oscillator signal. This produces cor- 
responding frequency modulation of the 
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sound if signal which is detected in the 
sound discriminator, and which produces 
audio frequency in its output. This is 

amplified in the audio amplifier and 
produces speaker cone motion. The 
speaker cone motion produces sound 
waves which tend to increase the vibra- 
tions in one or more of the wires, com- 
ponents or tube elements in the rf oscil- 
lator. The action is then repeated with 
reinforcement on each cycle. The net 
result is an audible whistle. 

ANTENNAS 
[from page 30] 

The reason that the transmission 
line is taken off the common harness 
termination point rather than the main 
dipole is due to transmit time consid- 
erations. If the harnesses from the two 
small dipoles were transposed and ter- 
minated at the main dipole the phase 
of the small dipole components would 
be changed in proportion to the length 
of the harness. Three equal lengths 
are used for this reason. It is interesting 
to note, however, that the transmission 
line could be taken off the main dipole 
if all harnesses were run straight. The 
individual harnesses happen to be tVa 

wavelength long, so a phase change of 

90 degrees would occur from the small 
dipoles to the present take off point 
and an additional 90 degrees from this 
point to the large dipole or the desired 
180 degrees. The placement of the di- 

poles or phasing elements can be phy- 
sically changed but the basic electrical 
operating principle is exactly the same. 

This same principle was employed in 
the popular JFD Superjet and earlier 
antenna types. 

COLOR 
[from page 33] 

From these values we can easily prove 
that G and B are both zero. Thus: 

G=Y-(G-Y)=.3-.3=0 
B=Y-(B-Y)=.3-.3=0 

which is what we set out to prove. 
Figure 8 illustrates a partial schematic 

of the system around the 2 -triode de- 

modulator under discussion. The econ- 

omy of potentiometers required for this 
type of demodulator is evident when we 

realize that this type of demodulator 
requires some five to seven tube en- 

velopes less than previous designs. This 
economy of parts has the remarkable 
additional feature that the phasing and 
relative amplitude of the color signals 
produced is free from areas of drift and 
instability; it also has a minimum of 

adjustable elements (tuned coils and 
potentiometers), and is practically in- 

dependent of variations of demodulator 
tube characteristics. 

-H 
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P. A. 
[from page 24] 

systems which in addition to the neces- 
sary speakers, amplifiers, microphones, 
automatic time switch and automatic 
tape playing mechanisms, incorporate 
additional tape recording and tape play- 
ing mechanisms. In this way the store 
manager can record on a standard seven 
inch reel of tape, the store specials, ad- 
vertisements and store promotions for 
the week, leaving a minimum of 10 sec- 
onds of space between commercials. The 
main music reel is then recorded with 
intervals of 10 second breaks. With a 
sound operated relay the music reel 
shuts off and a standard tape playing 
mechanism plays one commercial. When 
the commercial is terminated the relay 
reverts and the music reel is brought 
into play. The frequency of commer- 
cials can be controlled by merely putting 
the necessary spaces in the recorded 
music. The 7 inch reel with the one 
minute commercial on it is also recorded 
at three and three-quarter inches per 
second. As can be seen, it is very simple 
to record enough commercials for at 
least two days. 

When the tape has been fully played 
it is merely rewound, put back in op- 
eration and needs no further attention 
for two more days. The most important 
part of this system is that the same unit 
can be used, with the use of the store 
microphone, to record the commercials. 
This enables the store manager to 
change the commercials as often as he 
sees fit. 

600 MA TUBES 
[from page 8] 

ma tube is that of providing a con- 
trolled warm-up time of about 10 sec- 
onds. This reduces to nil any possible 
unbalance or improper voltage distribu- 
tion across the filament line during the 
starting period. It means that in 10 
seconds the filament for all the tubes 
are at their constant operating value. 
Every 600 ma type tube will warm up 
in exactly the same time as every other 
one. 

Of course, this does not mean that 
the receiver will be in operation in 10 
seconds inasmuch as it takes a somewhat 
longer time to transfer the heat from 
the filament to the cathode material for 
adequate election emission. In certain 
cases, such as damper tubes, it can take 
as long as 35 to 75 seconds before the 
receiver comes up to normal operation 
and high voltage is provided to develop 
the raster. 

As is indicated in Table 1, the new 
600 ma tubes have prototypes that cor- 
respond physically and electrically with 
each other except for filament voltages, 
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current ratings, and warm-up time char- 
acteristics. 

With the 600 ma series string tube 
the negative temperature coefficient re- 
sistor will not be necessary to absorb 
voltage surges since the resistance in 
the whole series line will increase at a 

constant rate for all tubes. Therefore, 
an inexpensive resistor can be employed 
to furnish any additional voltage drop 
necessary to provide the proper voltage 
distribution across the whole series cir- 
cuit. In fact, tube manufacturers sug- 
gest that these series filament resistors 
have a positive temperature coefficient. 

Typical Receivers 
Two chassis employing the 600 ma 

filament circuit are shown in Fig. 2 and 
3. These new receivers are a far cry 
from the series filament types produced 
by the TV industry in the past. The 
Admiral chassis 17XP3 is shown in 
Fig. 2 and in this diagram it can be 
noted that each filament terminal con- 
nects to the next and that all the tubes 
are in series with a voltage dropping 
resistor of 47 ohms, 20 watts. This cir- 
cuit will do every bit as good a job as 
the power transformer type. 

Figure 3 shows the Zenith series fila- 
ment system. Here, the feature of pro- 
viding accessible filament test points 
shown as J, K and L in Fig. 3. This 
permits rapid servicing of the series 

3ÁL5 
HOR. 3AU6 3AL5 7ÁU7 

HOR. SYNC SOUND E.M. 17AVP4 
OSC. DISCRIM. I.F. DEL PIX 

3 4 3 4 3 4 1 

12AX4GT 
DAMPER 

f. 

47 
20W. 

12CU6 
HOR. 
OUT 6S4A 

12CA5 3BC5 5J6 AUDIO 
R.F. OUTPUT OSC.AMP 

MIXER 

1000 1000 

3CB6 
1st. 
I. E. 

1000 .005 

12 4 3= 3 4 I4 3 = 3 4 

800 800 
R.F.C. 

5AN8 
VIDEO 3rd.I.5ÁM8F, 3CB6 
AMR. VIDEO DEL. 2nd.I.F. 

R. EC. R.F.C. 

7AU7 
VERT. 
OSC. 

7 8 7 2 4 5 9 

7.512 

o 

4 Ill 111 
5 4 4 

Z T. 
3 

20 µµf SR CHOKE 

l_ 
N - ,000-0 \ -,- 250 V. 

SR = I I 100 I+l 100 

1P 

Fig. 2-Admiral chassis I7XP3 

string circuit without getting under the 
chassis. The most tubes that will he 
found in any portion of the line is five. 
Five tubes are the greatest number that 
need be removed from the chassis for 
test purposes of ascertaining which tube 
filament is open. 

A point of interest to the serviceman 
concerning the Zenith chassis is that 

BETTER4e PICTURES 
FROM OLD PICTURE TUBES 

e.r Qunt.try 

The Miller #6295 Adjustable Ion Trap is made to replace any single ion 

trap with gausses from 32 to 55. Most old picture tubes would give better 

pictures if the old ion traps were replaced and adjusted to proper gauss. 

This Miller #6295 Adjustable Ion Trap, like all 850 Miller television and 

radio replacement parts, is unconditionally guaranteed. These adjustable 

ion traps may be bought singly or in an attractive counter display carton 

of 24 units. 

Catalog No. Description Net Price 

6295 Adjustable Ion Trap .75 

SOLD BY ALL LEADING RADIO AND TELEVISION PARTS DISTRIBUTORS 
Write for General Catalog 56 

J. W. MILLER COMPANY 
5917 South Main Street Los Angeles 3, California 

B plus and filament circuit. 

all tubes except the 6S\ 7GTA horizon- 
tal oscillator tube may be substituted 
for while the receiver is hot and in 
operation. This is brought about only 
because the replacement of the horizon- 
tal oscillator tube with one that is cold 
that will not immediately provide the 
horizontal output with a signal from 
this cold tube. This lack of drive at the 

NEW EASE IN HANDLING' Ti' CHASSIS 
RROOUCTS INC 

OPIO 
TEL 

V W ,/ aDtiVt/ 

CHASSIS HOLDERS 

NO MORE 
CUT FINGERS 

NO MORE 
t,a 

ACHING BACKS 

PER PAIR 
sERviCEMAN.S 

NET 

SAFER-EASIER-FIRMER CHASSIS HANDLING 

nch s: -.-moth, round finger rail permits instant grip adjust 
mont for proper balance in lifting and carrying. 

IDEAL FOR SERVICE SHOP AND FACTORY 

When storing chcssis, leave TELE-TOTERS attached. Chassis 
is then ready for quick handling without digging fingers under 
sharp edges. 

Send Checks or Money Orders Only 
No C.O.D. Orders Accepted. 

TELE-SCOPIC PRODUCTS, INC. 
215 W. 33rd St. New York 1, N. Y. 

Canadian Representative Atlas Radio Corp. Ltd.50 Wingold Ave. Toronto l 0,Ont.Canada 
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'WO\ Its got the 
Rotor Industry 

in a spin! 
RMS 

ROTOR QUEEN 
OHI 

1995 e:i list 

11, 

Radio 
Mdse Sls, 
Inc. 
N. Y. 62 

SEE US AT THE CHICAGO SHOW 

BOOTH 128 

S 

(all the 
quality features of 

high priced 
rotors... 

and more) 

Liberal 
trade Discounts 

TUBES 
70% to 90% DISCOUNT 

Government, manufacturers, jobbers. etc. surplus. 
Guaranteed 1 year. Free catalog on request. 

CADILLAC TRADING 
Dept. AB, 231.07 Linden Blvd., Jamaica I1, N.Y. 

Capcon Printed -Circuit 
High -Pass Filter 

18 PACKAGE DISPLAY 
Stops TV or FM in- 
terference below 9.5 me. 
-Signals above 59 mc. 
pass through filter with- 
out loss. Eliminates 
ghosts, herring bones, 
jitters. sound bars, 
snow, etc. Easy to in- 
stall. The Capeon High 
Pass Filter is GUAR- 
ANTEED to stop your 
picture interference 
problems. 

A bargain pack- 
age to stimulate 
impulse counter 
sales. 
List $18.00 Price 

p Your 10.80 Price 
Your 

$ 7.20 Profit 
on 18 packs 

Send check or money order (No C.O.D.'s please.) 
10 day money -back guarantee.. Shipped postpaid. 

Complete line of more than 75 filters and wavetraps. 
Send for free literature. 

CAPCON INC. Dept. D-5 2ÑWIl2tÑtrleet 

J01 
BIR 

RED CROSS 

grid of the horizontal output tube and 
therefore lack of grid bias during a 

period that may be as long as 20 seconds 
will permit too much plate current to 
flow through the horizontal output tube. 
The excessive plate current will gener- 
ally open the high voltage fuse. To pre- 
vent this, remove the high voltage fuse 
and permit the 6SN7GTA tube to 
warm up for about 30 seconds. The fuse 
can then be inserted without danger of 
it popping due to this cause. At the time 
of replacement of the high voltage fuse 

r 
5BK7A 

R.F. 
AMP. 

SUB 
OSC- 

MIXER 

FIX TUBE 

3CB6 
1st. I. jr. 

3CB6 
2nd. I.F. 

6AU8 
3rd.I.F. 
VERT. OSC. 

6AU8 
VIDEO AMP. 
SOUND LIM. 

5AQ5 
SOUND DEE 

3BN6 
SOUND 

DISCRIM. 

3BN6 
SYNC CLIP. 

12B4A 
VERT. OUT. 

3AL5 
A.E.C. 

6SN7GTB 
HOR.OSC. 8 
DISCHARGE 

12CU6 
HOR. OUT. 

12AX4 GT 
DAMPER 

1 12 

4 3 

3 4 

F'1000µµf 

24-r 800.µf 

J 

800µ.f 

4 5 

5 4 

3 4 
TEST POINT 

117 V. A.C. 
INTERLOCK 

7.511 
5W. 

+ 

8 7 
R111 

5011,20W 

TEST 
POINT 

CHOKE 

TEST 
POINT 

100 
µf 

( 

Fig. 3-Partial schematic of Zenith 
chassis 16T20 showing B plus and fila- 
ment circuit. Notice use of test points 
for purposes of easy servicing on the 

part of the service technician. 

it is recommended that the receiver be 
momentarily switched off. 

Replacement Tubes 
A point concerning the purchase of 

tubes must be made in closing. Care 
must be exercised for the present in 
buying tubes as replacements for the 
new receivers. As an example, there 
are three possible tubes that can be 
obtained in ordering the 6SN7 variety. 
Only the 6SN7GTB has the close tol- 
erance, controlled warm-up filament. 
The same applies to the 12B4 type. 
Only the 12B4A should be used in the 
series filament as the other does not 
heat up properly for a series filament 
line. 

COMING 

IN MAY... 

\\\ 

, t 
t, 

I 

VOLUMIIS 

RIDER 

4.> 

TELEVISION 
MANUAL. 

RIDER'S 
TV 15 ! 

LIMITED PRINTING - 

tell your jobber to 

reserve your copy now! 

only $24. 
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ask the 
"Man -on -the -Root" 
why he prefers 

NOW! Banding Kits NEW! 

for EXTRA LARGE CHIMNEYS 
KIT XL "ST": (Consists of) 
2-18' x ?a" STAINLESS STEEL 

STRAPS wiTh eyebolts attached 
2-Eyebol+s Unattached 
4-Nuts to Fit Eyebolts 
2-KWIK KLIP Strapping Fasteners 
Also available, KIT XL "G". same as 
above with 18' GALVANIZED 
STRAPS. 
Universal-may be used with any 
chimney antenna mount. 

SOUTH RIVER 
METAL PRODUCTS CO., INC. 

South River, New Jersey 

pioneer & 
outstanding 
producer of 
finest line 
of antenna 
mounts 

In Con.: A. T. R. Armstrong Ltd., Toronto 

°QUALTY-CONTROLLED 

EVERYTHING'S NEW 
IN THE NEW iE CATALOG 

From the new Line -Lok UHF Stand- 
off to the New Telescoping Mast- 
iE offers a complete, expanded line 
of the industry's finest TV antenna 
hardware and accessories. Quality 
Controlled to best meet your needs. 
See your supplier or write iE for 
your free copy of iE's brand-new, 
32 -page buyer's catalog. 
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"Bless these smugglers! 
JENSEN NEEDLES." 

NOT VERY RIO! 
in fact ...the one 

truly miniaturized clip 
in this age of miniatu- 

rization! The new 

MUELLER 
MINI-GATOR 

Separate skin-tight vinyl 
plostisol insulator covers 
right down to the nose. 
Will not tear. Slotted "lip 
action" tip permits full 
jaw opening without 
"baring" teeth. 

Steel (cadmium plated) 
or solid copper. 1-I/16" 
long, Jaws open 3/16". 
Solder coon ection. Clinch- 
ing ears for cord strain 
relief. For No. 20 or 
smaller wire. 

Simply stated in Electronic terms, it's 

: 

(Mini -gator Alligator .. Transistor : Tube) 

SIMPLIFIES TESTING OF ALL MINIATURIZED AND 
SUB -MINIATURIZED EQUIPMENT. 

Provides the quick convenience of a test clip 
in spots that are otherwise inaccessible. 

FREES THE HAND THAT HELD THE PROD! 

WRITE TO FACTORY FOR 

7l ûccFQe t..eFEcZúoFm 

FREE SAMPLES! 
.ì68y E. 31st STREET 

CLEVELAND 14, OHIO 

64 (72 pages in this issue, including complete TV Service Sheets) 



7 Ç Ó 'V^ I 

TI,' c O -> ,T, ám -m 
ta. 

v au 
O4'-ò i óv14' óv,4' :t.,- a Ó1 V Y .- V 

0> H V D -p j 
-V- O IL V L h- V Ok- 
3-0 a - a p Ó - W 3 4: 
M a y 0 - O - 
Eº - É ú, d É ó, o 

a 
N> 

« 
N .n a O o 

V ^ > Ú > 
12E " E - - E- 
: ^ C N^ O .(...!.--0 

V vP1 Ó V Ó> V 7 Ó> 
^ N M 

Ó 
M O 0 0 M ZO 
N a I(1 Cs V) a0 U« n N N N N N (Ni N - - O. 

.n. 

N co P O n O 0 0 a a 

v% J 
o u 

p 

2 E 

V vTi 

'Onoo00.- V V V< N N N N N N N N 
nnnnnn 

OONhoo 

s333333 
° 

-0 
O 
o 

V ° 

° =-° `n 4; 

º ° 
oV Ce 

O ó sr ° óL E á E« É ú á 0+0,0 ó Ñ =°° WYY ó 
.r zQ 3Q -, a coE ^0u07°'Y 
á, - I/,N . á, a aU m W ot «-nM^ 

C 
ú V.D V CN d LLLLdY . M 
132;77)2áIÁ »?X 

NvONn ° OnNOstN_`7 UZ 
st r) NNO 7 r 
.V-^ V ^^ ̂  et.- VI C V `O O O ̂  O d 
.-. .- H 

O.-NM'QNOnoOPON^M -NMvv1O1o00 NNNN 
p a 

r E 

Vw 

O ce hr 

NO808 
OD aG W OD N N N N 

.-me M V n N N O M N N N N 
OooN v vN v- 
e) .-^ ^^On 

O ̂  N M V ^NMY NOnaOO W i W W W 

ú a c v 
a Q ó 

LL 3 I 
J 

ó T z a có Ti .,- 
c E_0 

O 

- = 
Ñ 

22 _ _óVO .3 cOOd ó 
a L a -' - O' c V 

a'mvcL óQv 15- o oóó u) ;2 
Tz i . Oa N V -- a7_o .100 V VU p 0 0 0 0 CC 
ÿ c c E c °>> < < LL° ooe v a1 a Or ore- C c -c V º V 

C] aF- V C1 -F- V V p p- O DC C C C 0 0 0 -t u 7 LL C O LL LL a a j. V Q O o a p h O.O O,` L N a V S- C S S - r O -r. V V V V Z> Q»vvvÓ v^o. aaLL.t2SSu:C]N 

O 
N M V' N 

ce re Ñ N N N N N 
a nnnnn 

-d 

o --NMvtNOnOo 0111 03 000000000 "roe 
00 00 00 04' a0 m m a0 w Ne n 

Y V Y nnnnnnnnn 
0.0 NNNO.O.OM 
Y NN^MNNMtP nnnv-^- Ono V <YVvt<e^YO o^^ 

O P P 
F -FH 
000 
V1V1V) 

p N V nNNOo 
Z c°,Nf7 `ON U o0 o0 .- a m o0 Ñ~ N N h, e^^ N N 
O 

« p 
'ÿ 
r E r NcevNro 

Z3 Jroéok oioéok 

- ,> <u 
MM 
00 
V V 
x x 

LL LL 

> > 

NO. OM V nvvt N 4 
Noa amÑ V aYNN re r-=rrn=rr 

N M'Q N ^ N N N ^ 
: E O re el V NOn0oP0^ re st NOncoPO^NM`.t N 0000 00 : 00 2 CD CD ? O .-Nf7<h.On O> O. NN NNNNN NNNMMMM MC7 NNL Nf7M `Ma 't,LYh 
V1 ñ . . . . . . i . 

uosj.zED 2.zaqLno.zag - e AEd `g oH aS .zapf 3 uyor OO 



AA 70AAAA7°JD AAA AAAA AAAA A A AA AAAA AAAAAAAA A 70707oA7°AA7oA e. 7.0 73 e. e. A AA A7070AAA A 712A70AA11313AAAAA52AA'C 
A W W W w N O e V 3 n 

O O O AO co co co Co co m co V V V V P P P P P P U U U U A A A A A A A A A A W W W W W W W W W W N N N N -. O O O O O O O O W N- O O AO Co V P U A W N O C 
w N -(.3i', CD -O W N- O U A w N- O w N- O O Co V P U A W N- O O co V P U A W N- O W N- O W Na- O P U A w N- O A w O+ O O 

A A A Na A A A A A Na A N A A A Na A O'OUe AD 42 4O42AO eO co_ ppO.O AO°o.0 

-NAV 420 00 OAO N V 'O o0 0 VUeW V- V Ne t.704.41.44. V ln AD 

-P N A A- N- N A NeV V VOtne NV 
7C O 7c 

3so Opop i-ss 0 

3"« 3 Ñ s 8 3 « « 

r O T 
« 

« 

CU»```N»`` `»»`` 

eo »`` 

`»»`` 

»cc 

c 
-C» »CC»CC 

``»» 
..r»» 

` G G C G< G < G C C G C` G` G G G G 

-IJ N NN NN NNN -4 Na N IJ N 
0 0 0 0 O O 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
ó ó ó é 12.7:49. ó é ó é é é ó ó ó é ó ó ó ó 

A A A A A A A N Na A A A A N Na Na N N N N N A - V A N A N N A Na A 
AD 4D OOOtJ,O ee OOOOe ee me e OoeO -Oe O ee O Go .42 

O A O - - - . -O A - -- - --+ - - -W N O -Na 
O V- O W A- V V N-- O P P P U A V U A e W O U O A V A V co 
O U- A A O V O U- O N AA Na N A O U O O N A Co W O W N O Co N N 

N P N P N- A P W N- W W Na N W -e- - A N N N- N A- 
N e 7K co Na 7K V e W^ p w W j p^p t J ti N 0 V A Na N Na V O 
7c O 0 0 O- 7C 7C Q 7c 7c 7c 7c 7c 7c O 7c O 7c 7c 7c OZ 
O 0=7-08 s3Ñ s8o ssé c 2- 2. s3 S T3 S Ssss3 s 
« « 

e 3 7c S --S3'.... 3 c s 3 3 3.2 
« 

' 
' 

3 
« « « 

. 
« s « 

« 

o 
rCC 

C 
N 

`` CCCC 
p 

CC 

wCC wccr 
``` 

N-ú``CC. 
`` ``CC 

wCC 

`` 

rCC 

`` `` `` `` C` 

r ̀
` 

`N 
`` 

C- 
C C" G Ó G <` G G G G G G G G G G C G G ` G G` C ` G` 

..... - - N - IJ - - 00000 O 000000000 000 000 U 0 0 0 0 0 
ó ó ó ó á ó ó é ó é ó ó ó ó ó ó ó ó ó é ó ó ó ó ó ó ó 

000 

ó NNNNNNN ÿ ^ 
e e e e e w e Z 
°UOOP'pÑIJe W G 

A 
7C N NU 7cN 
0 x0 7C 0 0: 
S O S S O s M 

« 3 3 Ñ« S3 
« i 

» »`` 
G 

»`` 

CC 
G 

» » »CC »CC C 
G ` G G G~ 

0000000 Ó é ó ó ó 

7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 0 7 o A 7 0 7 o A A 7 o A A A A A 7 o A 7 V ..... 7 0 7 0 7 0 7 o A A A A A A A A 7 o A A A 7 o A A A A A A 7 0 7 o A 7 o A A 7 0 7 0 7 0 7 o A A A A A A A A A A A A A A A 

W W w W W N N N N N N N N N N N N N N N 7J Ñ N N N N N N N N Ñ Ñ 1`7 N N N N N N N N Ñ N N N N N Ñ N N N N 
N N N N N N Ñ N ÌJ N N N N N N N N N N N N N N- 

O O O O O.O.O O e e V V V V V V V V V V P P P PP P P P P U U, U U ln U t7, ln tn tn A A A A W w w W w N N N N N N N N N N 0 0 0 0 0 0 0 0 0S O 
A w N- O N- O- 0 O e V P U A w N- 0 O e V P t7, A W N- 0 O e V P U A w N- O w N- O A w N- 0 O e V P 

A 4. 
AD eA A 42 AD 

P 442 O' V V 
'o .o Co e 

4.4. A - A N N ...... 
O.O O Oew.00.00'OO 
- - W WOD U---tA.7toiltoi, WW U -U UUU UO---' 

V,tAtn,r , ....... 

AAAAAAHAAAAAAAAAAAAAAÚ N. O AAmmmAAA ha A 
.D .0 .O .D .0 'O O .D .p Na e Lm 0 .0 .0 m O .O O .O O Ú .O .° m Ú com O m 

41 41 
.O O 

Na 
O O o .° °o Á . e W Ó 

0 0 0 0 0 0-- A - - - -W- w - - -W W O- O 3 3 -- 
U U O - -O A- W O V VV U, e e co co N w e V A W Na P O O A O, P U P se ce - e- coe 0- co Co V 
-- A V V A V- A w 0 V O P A .4 42 W V ln U U O O- V S- V P O- -. -w A N CO N- U A U P- V W W O A th 

N -U U N N Na U A A A A P P P O. Ln 
co co 8 

A N N- A A- U- P A .1...-- 
c.0..... 

O. -w N U P-- U- e°o °0 1J -- -N- N N W- N w A A N- 

0 O 7C 7Kg7Nc s O ÓÓÓÓÓ°'Vc7Vc 7Vc7Vcssss8ó OO O ó 70c7PC7UC; 
óS8 

C $ tÓtÓ ° Om 70cSS0 7C70có Só 370cí0c 70c70cÓ 70có 
S 

==o0 0 3 1(44)-N70" o ".33330,,g»,,,00000 000 so S0 sO o TO.o 0 0 o To o S3 .o 00 00=0=0 
3« 3 

3 3 « 3 M 3 w 3 Ñ 3 « 
. H w« 3 3 3 3 3«« 

3 3 3 3 s « 3 3 
3«« s« 3 3« 3 3 3 3« 3« 3 ««"«"« w « « « w w w « 7 « 

N N N N :51s'21 ¡S Z5'.i w N N 

effe fe e feeeeeieí 

N 1.3 NN O O O O 
ó ó ó ó 

N- N N-- N N N--- 00 0 000000000 
ó ó ó é ó é é é ó ó ó ó 

o 
e 

`N 

`N 
`` 

<N COúCC.í``w<<A..`` C-.C. .i``..`` r úccúCC N`` 
`N cc..`` 

.`` 
C G G` G`- C C` G` - G G G G G G G G G- G G C~ G G 2r e 

P N P 
Ó7NCÓ 

oss 
3 « 

3 

wCC `` 
````. ``.i``CC ``CT..`````- `` 

íTCCCC. 

G G G C C` G G G G G G G G< 

- N N - -N -N N44... N N - N 000000 00000 O O U 0 0 000 O 000 0 0 O 00000000 000000 000 óe e a á ó ó ó ó e 
o e o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ele 0 

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn 
l 44 W fJ (.7(vfJ W W fJ W ÑNÑÑNÑÑÑ .pe V PUAwÑ- 

A A A A W W W W w w w N N. N, N N N- - -- 0 0 0 0 0 0 0 0 0 --O O CO V P U A W N- O V CN ln A W N- O O Co V P U A w N- O 
A N.... O P U A W N- O O A W Na- O W N- o O co V P U A W N- S 

0 - 0 - 00 (72.2;Z:12; 
V V V V V V V V V V V V V V V V V V V V V V V V V V V V 

C. V A V UUUU e N,JNN NNN NNNNNNNNN N7.)NN,J NNNNUNN NNNNA7NNNA7NNN NNUTAUG,AA W N W ANN 
N P N e O O N A A A A A A A A A A A A A A A W O O e Co Co W e P w o e e O O V W P P P P W P W P P O O 0 0 O O O W 0 O O 

Na A ON PeeA UOAO -Oo WNO-O- OOO- OOe V wPUweUU eeOt.70°uVAWPwUAw.ON-SOe- W S NOe 

b 

T 
SO SLLS At'OU ODU UNOOOOOtneO o o Na Na 5-5¿¿ 

- O°' 

>>.Ai 

t3- ó 
>ó ó>>S 30> 

o oSN33'c'ö 3325 L83 
T 131TTT T2>1> 1 TTI333'3vOo.3i,T i 133 

T T T T T T T T T T T 3 3 T 
I 

a. 

Ì I 
T 

77 T T 

o A A ,.-11, 

!".-1-4 
C C 

C > > 
> > > 

--1 n-1 0nnn nnnn nnn nnnnnnnnn='mm on o1nOn ovnvn 
C ,p C Ñ ,0 0 0 0 0 0 0 4200 0 0 0 (o D D D D O m , 0 . 0 , 0 - 

P:3 
¡ 0- 

c 3c n3oo 3033 330 3333333o3 n3ñ33.,o33 n'0o 
F 3 F n 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 n 3 n 3 3 n 3 3 3 n n 3 n 3 Ä m A. 3 A. Ä Ä ñ' ri Ìi ñ ii ri ñ ri !i ti Ä Ä Ä iv Ä 0 ' i Ä 0 Ä 0. 

o ^ 
3 3 °3 3 33n3 
W ri ñ 7,- WW ri 

U A A w w A 
88 Ó Ó O O 

p wVANA88-'W VNO 
OSL$NO U;PSZUSU;3'O W OOOO CC 

2Ç2Ç 

O 
3 3 3 3 3 

> 
ZÇ 3 3 

Z2Z2 

> T j T T -r11 
3 T T T T 7, 3 Y T T T 

>T J T >T T T 
m 

nnºnpnnvnnnnnvnvnnnv 
0 0 0, n n Ñ 0 m° m n Ñ 0 A 0 0 33ná^33^33333nó"n333n 
3 3 ñ 3.g 3 3 p 3 3 3 3 3 g 3 4 3 3 3 q 
R f7 ñ Á n ri ñ .i ri n n ñ ñ n 

O O a O o 0 
3. 3 3 3 3 3 

A* ñ i+ A. ñ ^ 

n 
o 

o 

1 

m 

O 

C 
ó 

41 4.1 nnnnnnnnnnnnnelnnnnnnnnnnnnnnnnnnnnnn nnnnnnClnnnel clnnnnnClnnnnnnnnCl nn 
Ñ IV N Ñ Ñ Ñ N IV Ñ N N N 4 Ñ Ñ N ÌJ Ñ N Ñ IJ Ñ Ñ N Ñ N N Ñ N Ñ N Ñ Ñ Ñ Ñ Ñ Ñ Ñ N N Ñ N Ñ Ñ N N N Ñ N Ñ IV Ñ Ñ 
O .0 00 40'ow e V V V V V V V V V V O. O' O. O'. U. U, U. U. U. U. U. A A A A W W W W N N NNN NNN---000 00.00'01:0 w w w w w w w V V V P P P PtJ,U U UU 
U A CJ N -O- o O e V P U A ta N- O W N- O O.tn A W N- O W N- O W N- O V P U A W N- O N- O A w N- CD N- O V P U A W N- O Na- O W N- O A W N -0 

N U, N 
-+ 0 0 O - - O 0 0 0 0 0 0 0 0 O- O 0 0 0 0 0 0 0 0 0- O O 00 0 0° 0ú O O O O O O 0 0 0 0 0 0 0 0- O O O O O O O O O 
- t n t n -O co V N W w Ln t U V V V U O V N N N N W V V U th U.U. U U V V V V U co U V V V V U V V A t n 0 P A V t n U V V A V 
O P P 0 O N- 'O -- N A P A N N A O W P P O P O N --w W 0 P P t,t P A- 3 3 3 -O e N W O W W W e - -P co 'O V e O e e N A U N 
A e Co A. U O e -- U Co Na W Na N e W V Na O- N O Na P A A U -- V O U e', Co U P W W V V V U P e U tn P W N P W P C. A W O A 

p AO bb p Ó Ó p O 

3 T T 3 O o 3 3n T ó 9f ó T T 
3 3 

0")°' No 

3333t 
3 TTTT-fl T T T 

N U O 
h7 

T 
- 

3 T 

OOOO -- PN0 is,SSS O-- O3 VN A-- T N°°3AAN 3 UT 
.43 

3 T 3 3 1171s4"4 
N T T 3 -41 T 

T T mm 3 3 3 '" T T T 11 

33 T T 

Sg$óg3 
T 

T T T T 3 T 

ów 

3T 

mm-4-ammm 

st 

3 3 

n^ 

? - 
Ci 

? 

Ót 

1 

.m< 

? 3 3 3 3 3 -i 1 -4 -+ -- 

Á3 

-i 

º ó 

1 1 -i 

ºp' 

l n m v.2 
C CCCññITññ 

2? lm 

C' C' ' C' g. C' ' C'óv0Hñ Na 
C Cl. 003C cc cc c 00000e ccc-. CC C c CC CC C cc Ce CCCon 

3 3 ó3 3 3 3 ó 3ooooo oóó óó óó m3 ^=3 ñ K.< .<.<+ 
Á 

73 

77 Fr A' A' A' ñ ñ 3 3 3 7,* 3 
ñ 

w A- - AA OA (m In W A- O.AA A P Ut7,UUt7,A « AAA A PP PPPA 
Ó Ó<< Ó O O <S SS<SSS SÓS S8S88S 0001, S S O 

00 
O S S S S 

b 
4. V 8 U. 
333 

H 
C c 
O m 
C c 
óó" 

A N A- N N P P P A A A t a A A 
S S 

A N A A A P tn A 
SS Ln SS SÓSS OSSÓÓ S O S Ó Ó Ó 8S S 

lama ,3 11110p 0 uosj.zEp 2iaquao.zig - £ a2Ed '8 olsI ag 



20 «; m 
;gce 

by_Zoo 

Ti° 

?11 

r---'-'-1 - 

m 
ez 

dEfii( ºé 

° .:a ̂.f 

< 

;ñ 

li 

:R 

000 «40 

.11 

ºß 

Y K. 

(-le 

H 

eeee--. 

l / 1 S. 

3r-4 Ñ 
°°nj1 r 

ú 

000 

¡ oóui . 
. 

... 

-tc-íëhhrotogr 
e r 

_ !^ 

1` 

á 

en 

00 

02. - 

.k; 

é to 

riosj.zr7 21aquio.ns - Z a2rd `8 ot1 aas saPi2i 3 vyol 



7C 

z m 
n 
o 
m 

3 
á Z 

-u 
z 

o N 

Z 
A 
ó c 

v 
z 

Á 

z 
o, 

n 

r_x O 700= 
t0 

co_m 

Om.x 

Ó 
m 
O ó i 

o o 

ô 

D= 

N 

74 
V m 

-i 

r 
NO 

A 
r 
ti 

o< ym 
nA 

C 

o 

IJ 

o. 
(.7Á 

o 

o 

b 

ó 

N) 

U 

i? 
'TI .n 

T 1 
C 
m 

:_ 70 

o 

Ó 

b 

o 

b 

Nä 

(n 

tet 

70 

o 
D 
GI 
rn 

-et 

z 

o 

v 
T 

n 

O 
z 

o 
n 
7S 
rn 

z 
n 

z 
n 

z 
n 

ó 

(n 

ó 

O 
á 

o 

o 

D 

z 
n 

z n 

(n 

z 
n 

cn 

z 
n 

?D 
w n 

O 
á 

w o 

(n 

A 

ñ 

JO 

z n 

(n 

z 
n 

ó 
A 

z n 

v 
0 

z 
n 

w 
(n 

/J o 

U 
C A 

z 
n 

43 
(n 

z 
n 

o 
m 

z n 

v 

Ä 

z 
n 

N 
V 

D 

> 

73 

z 
n 

z 
n 

z 
n 

Cn 
N 

0 
ñ 

O 

x 
O 

N 

o 

c 1 

z 
n 

0 
á 

N o 

V 
N 

V 
N 

u 

z 
O 

N 

in 
n 

-7o o 

w 

o o 

G> 

a D n 

O 
á 

Ó 

Ó 

N 

z 
n 

Ó 

V m 

o 

V 
oe 

aD wn 

O 
á 

z 
n 

z 
n 

c7 

O. 

P 
W n 

Ó 

b 

D 
C V 

ß 

á 

o. 

o 

O wñ 

ö 

GI 

á 

N 
o 

o. 
D 
C 
o. 

o 
D 
G 
ñ 

V 

o 

A 

o o 

N 

.o 

o. 

o. 

C 
0 
O 
o 
C 

c 1 

z 
n 

á 

NS 
A 
(n 

b 

z 
n 

oD n 

47 

o. 
H 

O 
á 

0 

o 
á 

w 

v 

o. 

> wn 

w 

0 
á 

o. 

o. 
C 
00 

P - 

OD 
(n 

no 
Z 
n 
T 

r- 

.0 

o 

o 

o 
ó. 

b. 

N 

03 
N 

0 
i.7(Di 

c 

o 

Ó 

o 

0 
wñ 

o V 

2 

ñ. 

N 

Ó 

P 
:n 

0 N 

á 

v 
Ó 

Ó 

o V 

ó 

á 

Z 

z 
N 

z 

v 
z 
o 

z 
V 

v 
Z 
ac 

v 
Z 
O 

.zaptg 3 u1-1or uosjsrD 2.zactuzo.ziS - i a2rd '8 oH aS 



AGAIN-Cf.(h2"x OFFERS 
MORE BECAUSE... 

THERE IS A MA 
DIFFERENCE 

NEW "THUNDER BIRD" "BEAMED POWER" 
ARRAYS FOR ALL -CHANNEL TV 
"THUNDER BIRD" Antennas are 
loop phased, multi -element, 
"Beamed Power" Arrays for 
fringe and "sub -fringe" area TV 
reception. Element func- 
tions are duplexed by 
means of variable impe- 
dance phasing loops to produce e ec- 
tive high gain Yagis for Hi an Lo 
channel VHF Bands in an all -in line 
array which actually produc s sup rior 
gain and directivity - elem nt for ele- 
ment - than equivalent separate u its. 

MODEL T110 THUNDERBIRD 

"CLOVER -V -BEAM" 
a Real Per- 
former, Low 
Cost and Incon- 
spicuous, Con- 
figuration Ideal 
for Second Set 
Installations 

THUNDERBIRD 
MODEL T120 

"DUO - BAND" 
offers Sensa- 
tional In -line 
Directivity and 
Gain on VHF 
and UHF 

See the new TELREX Exhibit 
at the Parts Show! Visit us at 
Booth 223, Electronic Parts Show 
Conrad Hilton Hotel, Chicago, 
May 16th to 19th inclusive. 

PATENT 
PENDING 

"8X-TV"-the 
Finest Fringe 
Area All -Chan- 
nel Array ever 
Produced 

"MODEL 84" 
covers Full 
UHF Range at 
Highest Signal - 

to -Noise Ratio 
and Maximum 
F/B Ratio 

Producers of famous "BEAMED 
POWER" Communication Rotaries. 

Call or write for new catalogs 
on TV Antennas, Commercial 

Arrays or Amateur Rotaries. 

i 

Top quality 
materials and 
construction plus 
superior perform- 
ance is the TEL- 
REX watchword. 
Superb engineer- 
ing combined 
with exhaustive 
laboratory and 
field testing as- 
sures reception 
quality that sur- 
passes factory 
ratings. Over 100 
different models 
are available to 
solve every in- 
stallation prob- 
lem, whether it 
be low cost or ex- 
tra performance. 
Best quality ma- 
terials assure 
peak perform- 
ance rain or 
shine. 

ASBURY PARK S 
NEW JERSEY, U.S.A. 
Tel. PRospect 5-7252 

Canadian Distributor: 
DELHI METAL PRODUCTS, 
LTD., Delhi, Ontario 

"Conical -V -Beams" are produced under U. S. Patent No. 23,346, Canadian Patent No. 500,436 and British Patent No. 691,485 - other patents pending. Sold only through authorized distributors. 

"CONICAL -V- BEAMS" 

AMERICA'S 
OUTSTANDING 

TELEVISION 
BEAM 



BATTERY BUSINESS IS PROFITABLE BUSINESS 

Here 's 

the DOLLARS 

and CENTS 

of it 
It stands to reason that the man who 

knows portable radios best, is the 

man who knows portable radio 

batteries best! 

You are that man. Your customers 

look to you for fresh, full -power, 

long -life radio batteries to keep their 

portables going strong-that means 

RCA Batteries, of course - 

With over 15,000,000 portables in the 

country, and with RCA Batteries available 

to power every leading model, you can 

profit from regular battery replacement 

business all year long, but especially 

now and in the months immediately 

ahead. It's clean, easy, rapid -turnover 

business-and it's profitable. Be sure 

your battery stock is complete. See your 

RCA distributor, and ask him for your 

free copy of "This Business of Selling 

Batteries" (Form 4F303)-your 
handbook of sales tips and promotional 

ideas for doing a big battery business. 

Or write to RCA, 

Commercial 
Engineering, 

Section E42N, 

Harrison. N. J. 

RADIO CORPORATION 
of AMERICA 

RADIO BATTERIES HARRISON, N.J. 

o 


