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.because the radio -owning public is 

PRE -SOLD ON 6-E PRODUCTS! 
IT'S good news to passersby, your tube 

window -sign with the G -E monogram 
-famous symbol of quality! The men 
and women in your neighborhood value 
highly their General Electric radios, 
lamps, irons, refrigerators, and other 
home appliances. For years the G -E 
monogram has been their sign of proved 
superior performance. And now a great 
national advertising campaign is telling 
the public about G -E electronic products 

GENERAL 

-appearing in magazines with a circu- 
lation of 30,000,000 ! 

Your market is all the more eager to 
buy from you. Of course you'll make money 
handling G -E radio tubes! Ask for in- 
formation about tube selling rights. 
Electronics Department, General Electric 
Company, Schenectady 5, Neu' York. 

Write for G.E.'s "Sa/es Aids" Folder ETR-12, 
describing advertising and sales helps that are 
available to tube dealers seeking greater volume. 
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SERVICE, MARCH, 1946 1 



EDITORIAL 
THE past few weeks have seen the 

television -antenna problem become 
quite a debated subject. For it ap- 

pears as if some have declared that a sim- 
ple wire thrown about the room will pro- 
vide sufficient pickup for bright television 
pictures. As a result Service Shop Men in 
television areas have been deluged with 
queries. If a simple strip of wire is all 
that is necessary to pick up the television 
signal, then why all the fuss about dipoles 
and reflectors, the Service Men have been 
asked. 

It is possible to pick up television signals 
on a simple wire, if you are perhaps across 
the street from the transmitter or your 
house or apartment is in a direct line with 
the station's transmitter and that transmit- ter is exceptionally powerful. But such in- 
stances are rare! 

Tests made in New York and other tall - 
building areas, showed that even at rela- 
tively short distances from the transmitters, 
reception was difficult except with a proper- 
ly installed antenna. In one installation; 
only seven miles from the transmitter, an 
excellent antenna had to be supplemented by reflectors to secure a satisfactory pic- 
ture. 

Noise presents another problem that only an antenna can solve. To increase the sig- 
nal-to-noise ratio, a good antenna and a 
noise -cancelling leadin are necessary. A 
wire about the room would be susceptible 
to all types of stray noises, even if the signal were good. A transmission line 
leadin also prevents noise pickup in the area where most noise is radiated, the 
house or apartment itself. Without a trans- 
mission line, fluorescent light and refriger- ator motor noises would cause havoc on the television screen. 

For proper television -signal pickup, an 
antenna is essential . . . and it must be properly installed. Some excellent sugges- 
tions on the subject of installation appear 
in R. B. Carwood's article in this issue of 
SERVCE. It's on page 16. We urge you tó read it. 

THE school sound system plan pro- 
posed by RMA and discussed in these 
columns some months ago, will soon 

be analyzed in a special RMA bulletin. The bulletin will describe system specifica- 
tions, suggestions regarding. operations 
and programming, and locations of studio and equipment. A sample maintenance 
contract will also be presented. This is must reading for all Sound Men. Avail- ability date will be announced soon. Watch for it. 

RADIO TELEVISION ELECTRONIC 

.-SERVICE 
tleQ. U. B. Pliant OQtee 

Vol. I5, No. 3 March, 1946 

LEWIS WINNER 
Editorial Director 

ALFRED A. GHIRARDI 
Advisory Editor 

F. WALEN 
Managing Editor 

Page Color Dynamics for Your Service Shop. By Alfred A. Ghirardi I I 

Installing Television Receiver Antennas. By R. B. Carwood 16 
Old Timer's Corner 42 
Postwar Receiver Dial Drives. By John T. Martin 20 
Postwar Receivers 

45 
Ser-Cuits. By Henry Howard 26 
Servicing Helps 

44 
Testing With the C -R Oscillograph. By S. J. Murcek 14 
Tunable Rejector Circuits 41 
Voltage Distribution (Part II). By L. A. Mohr 24 
Volume and Tone Controls 47 
CIRCUITS 
RCA 54B 1-2-3 (Cover) 

45 SXI8 (Image Rejector) 
41 Ward 54BR-1505A 
38 Ward 54BR-I503A 
38 Truetone D2610-1 
26 Truetone D26I5 
26 

COVER 
Postwar Personal Receiver (54B 1-2-3) 45 
SERVICING HELPS 
G.E. JFM 90 

44 
Motorola 250 

44 
Philco 70 

44 
Philco C1908 44 
Philco 29 

44 
Philco 1808 

44 
Pilot T-71 

44 
RCA 813K 

44 
Stromberg-Carlson 486 
Zenith 85586 

44 
44 

Index to Advertisers 48 

Manufacturers 
News 

36 
New Products 40 
Jots and Flashes 

48 

Copyright, 1946, Bryan Davis Publishing Co., Inc. 

Published monthly by Bryan Davis Publishing Co., Inc. 
52 Vanderbilt Avenue, New York 17, N. Y. Telephone MUrray Hill 4.0170 

Bryan S. Davis, President A. Goebel, Circulation Manager 
1111111311) Paul S Weil, Vice Pres.-Gen. Mgr. 5 : F. Walen, Secretary James C. Munn, 10515 Wilbur Avenue, Cleveland 11, Ohio: Telephone SWeetbrlar 0052 Pacific Coast Representative: Brand & Brand, 1052 W. Sixth St., Los Angeles 14, Calif.: Telephone Michigan 1732 

Entered as second-class matter June 14, 1932, at the Post Office at New York, N. Y., under the Act of March 3, 1879. Subscription price: $2.00 per year in the United States of America and Canada; 25 cents per copy. $3.00 per year in foreign countries; 35 cents per copy. 

2 SERVICE, MARCH, 1946 



 ) i % .. 

a Y o 

o d o 

y,. IIIIIIIIIIIII. _ r N/Ty lllCó 

RAYTHEON _ 

8óssdest 
ELECTRONIC 

TECHNICIANS 

THIS RADIO REPAIR SHOP IS BONDED, BY 

WESTERN NATIONAL INDEMNITY CO., TO: 

1 Guarantee all radio repair work for 90 days. 

2 Use only parts of recognized quality. 

3 Charge not over established prices for parts. 

4 Test customers' tubes as accurately as possible. 

5 Keep labor charges at a reasonable level. 

6 Perform only such work as is necessary. 

7 Maintain the highest quality service. 

8 Maintain proper equipment 
for good repáir work. 

...to KEEP CUSTOMERS COMING! 

MANUFACTURING COMPANY 

éaacellence élecitcnicá 
RADIO RECEIVING TUBE DIVISION 
NEWTON, MASS. NEW YORK CHICAGO 

Bringing radio repairing right out in the open for all 
your customers, this Raytheon Bonded Electronic Tech- 
nician display tells them exactly how you operate in 
their interest. And that means profitable repeat business. 

This is only one of many ways your prospects and patrons 
will learn to identify your shop with fair prices, quality 

work and guaranteed reliability. Find 
. out how you can qualify to become 
a Bonded Electronic Technician. 
Bonded service means better cus- 
tomer relations. For full details, see 
your Raytheon distributor today. 

.ANOTHER REASON WHY IT PAYS TO QUALIFY AS A RAYTHEON BONDED ELECTRONIC TECHNICIAN 
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Rider Manuals are not just ,bóund pages of radio sche- 
matics; they are more that' static pieces of servicing 
equipment. Rider Manuals are living things! Working 
hand in hand with successful servicemen for the past six- 
teen years they have become an unchallenged institution 
in the servicing industry. 

In spite of this leadership, Rider Manuals are constantly 
being improved with tho sole aim of making still easier, 
the diagnosis and repair of faulty receivers. For example, 

in preparing the material for Volume XV sue'' 
we are doing things with the diagrams 

4. which will furnish information not nor - 
molly appearing on, or in conjunction 
with, such diagrams. This additional in- 
formation alone will save a serviceman 
hundreds of hours a year; time which will 
be worth ten times the cost of the Man- 

ual. Rider Manual owners also enjoy continuing benefits 
from the findings of the staff of engineers employed in 
the Rider Laboratories of "Successful Servicing," the tech- 
nical business paper published by John F. Rider. "Success- 
ful Servicing," sent free upon request, keeps. you up to date 
on all developments in all phases of the servicing field. 

5o, your purchase of a Rider Manual, any volume, is not 
the end of a transaction; it is only the beginning of a 
chain of benefits that add up to an invaluable and con- 
tinuing service. 

Although your jobber may not have every volume 
number you want, please understand his position - and 
ours. We are doing everything possible to get them to you 
at the earliest possible date. Place your order to enjoy priority. 

JOHN F. RIDER PUBLISHER, INC. 404 FOURTH AVE., N. Y. 16, N. Y. 
Export Division: Rocke-International Electric Corp. 13 E. 40th Street, New York Cable: ARLAB 

RIDER RADIO BOOKS KEEP YOU UP TO DATE 

Just Out...INSIDE THE VACUUM TUBE...424 Pages, $4.50 

RIDER MANUALS (14 VOLUMES) 

Volumes XIV to VII . eoch volume $15.00 

Volume VI 11.00 

Abridged Manuals Ito V 
(I volume) 

Automatic Record Changers and 
Recorders . . . - 

The Cathode Roy.Tube at Work 
Accepted authority on subject 

$2.00 

4.00 
The Meter at Work 

17 50 An elementary text on meters . 2.00 
The Oscillator at Work 

9:00 How ró use, test and repair . . 

. Vacuum Tube Voltmeters 
4.00 Both theory and -practice 
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Frequency Modulation 
Gives principles of FM radio . 

Servicing by Signal Tracing 
Basic Method of rodio servicing 

. 2.50 

2.50 

Automatic Frequency Control Systems 
-also automatic tuning systems . $1.75 

A -C Calculation Charts 
Two to five times as fast os slide rule 7.50 

Hour -A -Day -with -Rider Series - 
On "Alternating Currents'in Radio Receivers" 
On "Resonance & Alignment" 
On "Automatic Volume Control" 
On "D -C Voltage Distribution" . 1.25 each 
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Resistance value and wattage 
are marked on every unit for 
quick identification. 

Enlarged view 

Meet Joint Army -Navy Specification JAN -R-11 

AVAILABLE FROM STOCK IN STANDARD. 
RMA 10% TOLERANCE VALUES 

TYPE SIZE RESISTANCE 

RANGE 
MAXIMUM 

VOLTS 

LIST 

PRICE LENGTH DIAM. 

Ya Watt 38" %4" 
10 Ohms 

to 
22 Meg. 

500 13c 

1 Watt 9/6" /? 
10 Ohms 

to 
22 Meg. 

1000 17e 

2 Watt 1 V6° 56" 
10 Ohms 

to 
22 Meg. 

3500 25c 

Send Now for 
BULLETIN No. 127 

Gives complete data and list 
of RMA values. Includes di- 
mensional drawings and 
handy color code. Write for 
it today! 

. 

RHEOSTATS `'RÉSISTORS 

car-=--"Wr 

METE. 

. / 

INSULATED 

COMPOSITION RESISTORS 
1/2 Watt 1 Watt 2. Watt ±10% Tolerance 

NOW ... OHMITE makes available to you three Little 
Devils of exceptional ruggedness and stability! 

Millions of these tiny molded fixed composition re- 
sistors have been used in critical war equipment and in 
the nation's foremost laboratories. They meet Joint Army - 
Navy Specification JAN -R-11, including salt water immer- 
sion cycling and high humidity tests. They can be used 
at their full wattage ratings at 70°C (158°F) ambient 
temperature. They dissipate heat rapidly-have low noise 
level and low voltage coefficient. 

Ratings for maximum continuous RMS voltage drop 
are high: 500 volts for the M watt unit -1000 volts for 
the 1 watt unit -3500 volts for the 2 watt unit. Units 
have high insulation breakdown voltage. 

Little Devils are completely sealed and insulated by their 
molded plastic construction. Leads are soft copper wire, 
hardened immediately adjacent to resistor body-strongly 
anchored-and hot solder coated. 

Light, compact, easy to install. All units color coded. 
Resistance value and wattage are marked on every unit 
for -quick identification. Available from stock in Standard 
RMA values from 10 ohms to 22 megohms. 

Little Devils are ready for any job ... anywhere. And 
they're low in cost. Order them now! 

AVAILABLE ONLY TIIROUGII OHMITE DISTRIBUTORS 

OHMITE MANUFACTURING COMPANY 
4877 FLOURNOY STREET, CHICAGO 44, U:S.A. 

°4Ti4P 'SWI'TCHES 'CHÓKES.'; ATTENUATORS : 
. , . . i . . 
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THE PAYROLL SAVINGS PLAN 
CONTINUED! 

Thanks to the cooperation and encourage- 
ment of America's industrial executives, 85 
million bond holders have bought U.S. Bonds 
in the greatest savings program in history. 
Employees who have purchased billions of 

dollars of these 'bonds during the war now 
want to continue monthly purchases of savings 
bonds. Specific evidence of this desire to con- 
tinue saving for personal security and pros- 
perity through the Payroll Savings Plan was 
recently revealed by a survey which dis- 
closed that 90% wanted the Plan continued. 

Every employer can write in his own set of 

reasons why the Payroll Savings Plan should 
be continued as a part of his personnel rela- 
tions program, but the principal advantages 
are obvious: 

A large reservoir of -national sav- 
ings; a strong and stable bulwark 
against inflation. 

An "automatic" thrift habit for 
the worker; to increase content- 
ment and satisfaction in his job. 

An opportunity for the employee to 
maintain his "share in America" 
with the safest, easiest, most profit- 
able investment he can make. 

An opportunity for the ieturned 
veteran to share in the Payroll 
Plan's varied benefits. 

Your employees will require little "selling" on the 
idea-they are accustomed to their monthly saving 
habit. With the Treasury Department's savings bond 
program now in peacetime operation, your partner- 
ship is again invited to continue this systematic, con- 
venient means of contribution to a prosperous peace- 
time future. 

The Treasury Department acknowledges with appreciation the publication of this message by 

SERVICE 
This is an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and Advertising Council 
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No additional accessories are 
required. Merely connect the two 
clips to the instrument under test, 
and proceed to analyze -its accu- 
racy and general performance. 

INCLUDES... 
Regulated Power Supply 
Stepless Vacuum Tube Voltage 
Control 
Large 8V2" Mirror Scale Standard 
Instrument, Hand Calibrated 
Decade of .1% Accurate Man- 
ganin Wire Wound Resistors 

After having been successfully used for four years in our own plant, the Marion 

Metertester is now ready for marketing. It is designed with many operational features 
which will definitely improve the production rates of any meter inspection department. 
Moreover, its accuracy is such that it may be used for checking purposes in any 
department and all laboratories employing instruments. It may also be used as a 
source of DC current and voltage. 

The Metertester is provided with a simple, but effective, Vacuum Tube Voltage Control 
using a type 6N7 as a grid controlled variable resistor for complete and smooth control 
of the power to the standard from 0-110 volts, DC. This obviates the use of cumbersome 
rheostats which ofttimes are unsatisfactory for the wide range of current and voltage 
covered by the Metertester. 

Range of this unit is 25 microamperes full scale to 10 milliamperes full scale, with the 
first scale division reading t/4 microampere, and 0-100 volts full scale. Overall accuracy 
is better than 1/2 of 1%. Basic sensitivity of the Mirror Scale Standard Instrument is 
10 milliamperes. The complete unit is housed in a hand -rubbed, solid oak carrying case. 

Additional Details Supplied Upon Request 

Marion also manufactures a complete line of Electrical Indicating Instruments 

MAR1.ON."-EL[CTR-ICAL INSTRUMENT S:0 
. 

MANCHESTER. NEWHAMPSHIRE , 
Jobber Sales ,Division: Elettrital.- Instrument 'Distributin'g . Co. 

458s BROADWAY NEW, YORK,. M Y. 

EXORT DIVISION 451i RROADWAY NEW YORK' I7, N. Y. U. S. A. ¿ARLES: MORNANEX 

e 

SERVICE, MARCH, 1946 9 



SIL UANIA NEWS 
RADIO SERVICE EDÍTION 

MARCH Prepared by SYLVAÑIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946 

LUCKY RADIO SERVICEMEN HAVE MINIMUM 
OF PUZZLE -TROUBLE AT INCOME TAX TIME 

SN5 
5 VICE 

by 
FRANK FAX 

Radio servicemen who took advantage of one of 
the helpful hints expressed before in this column 
are considering themselves pretty lucky these days. 
That hint was to get a copy of Sylvania's specially 
prepared Business Record book, shown here. 

Sylvania prepared this handy volume not only 
for just this time of the year-the tax season-but 
also as an aid to you business men all year 'round. 

Now's the time to start your bookkeeping. This 
system takes only a few minutes a day, yet it does 
a complete job - and keeps your records straight! 
Only $1.00. See your Sylvania Distributor, or 
write directly to me, Sylvania Electric Products 
Inc., Emporium, Pa. 

RadiqseÑicemeh everywhere are considering 
themselves lucky to havq the above business record 
book - prepared as á special service by Sylvanite:; 

.Electric., Frcink Fax tells how you Can. getone; .top. 

SYLVAN I&SYLVANIAArELECTRIC 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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COLOR DYNAMICS 
For Your Service Shop 

DURING the hectic past 3 years 
of all-out war production, in- 
dustry has spent millions of 

dollars on a wide variety of studies 
directed toward minimizing physical 
fatigue to improve the quality and in- 
crease the quantity of a worker's out - 

1111111 1 

by ALFRED A. GHIRARDI 
Advisory Editor 

put. Radio manufacturers have greatly 
benefited by such investigations, be - 

Fig. 1. A typical test bench and surroundings 
using color specifications suggested by color dy 
',omits specialists. (See text for recommended 

colors). 

ü 
4 , . 

-` C 
ttN , 

1 

: 

cause the production of intricate radio 
and electronic equipment involves an 

unusually large iiumber of manufactur- 
ing, assembly, wiring and test opera- 
tions that must necessarily be per- 
formed individually and by hand. 

"Frequently the changes recom- 

_a)tli ..I'rfapGP,lillcf 4irrl 
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Gld!IitiliBG tü>< iCla ltli I I 
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_ . , r. ,-- -- -T. - -- f ~~.~, ̀ ' -''++,, +.i.r-- 
SERVICE,. MARCH, 1946 11 



mended as a result of such studies seem 
trifling. A worker's stool or bench is 
raised or lowered an inch or two. The handle of one tool is made slightly 
shorter, or the grip on another is 
changed, and often, after such changes, 
the production of the man or woman 
who uses that stool or tool is increased 
by ten to fifteen per cent. The history 
of modern industry abounds in exam- 
ples of such trifles that have turned out to be of tremendous importance."* 

Out of all these investigations has 
come at least one beneficial develop- 
ment that every radio Service Shop can 
apply to great advantage and at little 
cost in his own Service Shop - be it 
old or new, large or small. This is the 
new science of color dynamics.' 

Causes of Eye Fatigue 

Color, heretofore has been taken 
largely for granted in our everyday 
surroundings and activities. Until re- 
cently, particularly in industry, little 
conscious planning was given to its 
use. Choice of paint was predicated 
on service offered as a protective coat- 
ing. Choice of color was based on such 
considerations as picking a shade which 
"would not show the dirt." Little or 
no thought was given to any useful 
purpose which color itself might be 
made to serve. 

"Color dynamics deals ' with the 
scientific choice and application of 
colors to produce definite effects for 
specific purposes. Among the most 
important of these is the reduction of 
eyestrain and the promotion of cheer- 
fulness and increased visibility. 

"The movements of the eyeball are 
1perated by seven muscles. Every 

time the eye moves from side to side 
or up and down, muscular action takes 
place. When the iris contracts or ex- 
pands to adjust itself to a change in. 
light intensity, that also requires effort 
by the sphincter muscle. 

"Eye muscles get tired - just like 
any other set of muscles! 

"Yet, curiously enough, this tired- 
ness is not commonly felt in the eye 
itself. Eye fatigue communicates it- 
self to other parts of the body. A 
worker suffering from eye fatigue feels 
tired 'all over.' " 

Continued eye fatigue slows down a 
worker .snore than physical fatigue. It 
causes headaches, digestive upsets, 
nerves, depression, and many other dis- 
turbances. In addition, drab, cheerless 
surroundings encourage mental depres- 
sion-make the job seem harder. All 

'A method recently developed in the paint 
division of the Pittsburgh Plate Glass Company. 
Highlights of an analysis of this science pre- 
pared by Pittsburgh Plate color specialists are 
offered throughout this paper. 

*From Pittsburgh Plate analysis. 
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these lead to poorer quality, and re- 
duced quantity, of work. 

Application Benefits 

At first thought, it may be hard to 
believe that the color on the top of the 
test bench at which the Service Man 
works all day, or on the instrument 
panel which faces him, or on the wall 
against which the bench is placed, 
could have a marked influence on the 
quantity and quality of the service 
work he can do and his physical well- 
being at the end of a long day of tedi- 
ous work. But such is the case ! The 
proper application of color dynamics 
cuts down unnecessary eye travel, re- 
duces tension and the need for the Ser- 
vice Man to keep adjusting his vision 
continuously. 

The principles of color dynamics 
will be reviewed, because they may be 
applied to great advantage by the radio 
Service Man in his shop. 

Color Dynamics for Machines and 
Work Benches 

Color dynamics' prime function is to 
separate the critical from the non- 
critical parts of the machine or work 
bench. Analyzing this the color dy- 
namics specialists say: 

I. "Focal Colors ... The critical or 
operating parts of the machine or work 
bench should be given a color that 
comes quickly to the eye-a color that 
pops up, in strong contrast to the sta- 
tionary or non -critical parts. This is 
known as a focal color. It focuses the 
worker's attention exactly where it 
should be-arrests his eye and reduces 
the unnecessary travel which is bound 
to occur when the whole machine or 
bench is a monotone in the usual ma- 
chine gray or other such color. 

(While- the focal color used should 
he one that comes forward, it should 
not hit you in the eye. The paint used 
should be one that will dry to an egg- 
shell sheen which diffuses light and 
eliminates objectionable glare. This 
is important, since glossy colors which 
cause light to bounce back would lead 
to eyestrain.) 

2. "Receding Colors ... While the 
critical parts of the machine or bench 
must come forward, the non -critical 
parts must drop back so they do not 
force themselves upon the attention of 
'the worker. The widely used machine 
gray does this to a certain extent but 
it is itself a somewhat depressing, 
morale -lowering color. After careful 
study, a receding color called vista 
green was developed for the body of 
the machine or work bench. No other 
color has such a relaxing effect on the 
human eye as green-yet it does not 

act as a depressant. The widespread 
use of green by nature in forest and 
field is the perfect proof of this point. 

3. "Double Contrast Necessary on 
Machines . . . In selecting the focal 
color, it is important not only to choose 
one that is in sharp contrast to the 
non -critical parts of the machine but 
also one that affords a clear-cut con- 
trast with the material being worked 
on. For instance, a focal color of light 
gray is completely wrong if the mate- 
rial is aluminum or stainless steel. The 
worker is constantly straining to see 
where the material ends and the ma- 
chine or work bench begins. There 
is no easy -to -see line of division. 

"The ideal situation is one where 
the focal color provides a satisfactory 
contrast with both the stationary part 
of the machine and the material flow- 
ing through it. 

"When this double contrast is 
achieved, eye tension is reduced. The 
result of this improved visibility soon 
makes itself felt in the daily output of 
the worker." 

Color Dynamics. Applied to Walls 
and Ceilings 

Walls and ceilings or eye -rest sur- 
faces must be color -controlled. After 
all they are constantly in the vision 
field. The glare of sunlight can be 
used to demonstrate this problem. If 
we enter a dark motion -picture theatre, 
having been in the sunlight we find that 
for a minute or two we are so blinded 
that the seat cannot be located. Sim- 
ilarly, if you glance up from a light- 
colored bench to a dark wall (or vice 
versa) you experience the same effect 
to' a lesser degree. 

Eyes are certainly more comfortable 
when their direction of gaze changes 
frequently. Thus it is both natural 
and restful to raise your eyes from 
time to time. 

If the work is light and the wall 
dark, or vice versa, the effect of such 
glances will be to require the eyes to 
make a quick readjustment for a dif- 
ferent light intensity, and a second re- 
adjustment when the eyes again return 
to the work. The energy required to 
make these adjustments a few times is 
slight, but multiply. it by several hun- 
dred during the course of the day and 
you have a very common source of eye 
fatigue. For this reason, eye -rest sur- 
faces should have approximately the 
same general tone of color (though not 
necessarily the same color) as the one 
that is seen when concentrating on the 
bench. Thus it is not necessary to 
make fatiguing eye adjustments. 

There are several other types of sur- 
faces (receding, reflecting and morale - 
building) that require color control. 



Plg. 2. Before and alter appearance of a machine 

shop, showing striking effect of color dynamics 
application. 

On this point the specialists say: 

"It is advisable to make certain sur- 

faces recede so that they do not call 

themselves to the attention of the 

worker. For example, a ceiling filled 

with beams, cross bracing, wires, and 

pipes gives an effect of visual clutter- 
seems to bear down on the worker. In 
cases where direct lighting is used and 

reflected light from the ceiling is of 

little or no value, a color like cascade 

blue gives an appearance of lightness 

and helps make the distracting ceiling 
seem to recede, thus giving the worker 

more apparent space and air to work in. 

"When indirect lighting is used, col- 

ors with very high reflectance qualities 
are indicated for the ceiling. 

"Color not only has a physiological 
effect on the worker's eye and body, it 
also has a psychological effect on his 

mind. One color can give a man a 

feeling of lift. Another can send him 

into the blues. Still another has a 

disturbing effect." 
Cheerfulness plus restfulness - plus 

good visability - is the fundamental 

aim of color dynamics. All other 

things being equal, almost everyone 
feels a bit more lighthearted on a 

sunny day than when the skies are 

overcast. Yet many factories and Ser- 
vice Shops use colors on walls and 

ceiling which give the impression of a 

perpetual cloudy day. 

Cheering up such an interior is ex- 
tremely simple. For it is only neces- 

sary to use colors that suggest sun- 
light ! After all, there is no law which 
rules that Service Shop walls should 
be painted in gloomy colors or a too 

dazzling white ! 

In those factories and service shops 
where the temperatures are likely to 
be high, color dynamics calls for cool 

colors to act as mental and emotional 
stabilizers. On the other hand, warm 
shades are advisable where low tem- 
peratures must be maintained. 

Color Dynamics for Test Benches and 
Surroundings 

At the request of the author, Pitts- 
burgh's color experts made a special 
study of the color problems involved in 
the typical radio Service Shop. Their 
recommended color specifications, ap- 
plying the principles of color dynaalic.c, 
for the test bench and immediate sur- 
roundings, and also for the portion of 
the shop devoted to the display and 
sale of receivers and accessories (to- 
gether with the scientific reasons for 

it 

= _. 
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the selection of each color), are pre- 
sented herewith. 

Recommended Color Specifications* 
Test Bench and Surroundings 

I. Front, sides, knee hole and instrument panel 
of test bench-Vista Green UC-10076 

2. Top (working area)-Focal Green UC-10074 
3. Circular or rectangular spots around switches, 

plugs and receptacles-Focal Orange ÚC- 
10081 
Wall against which test bench is placed- 
Intermix of one part Eye Rest Green ÚC- 
10121 and one part White 26.6 

S. Remaining three walls in room-Intermix 
of one part Rose Tan UC-10119 and four 
parts White 26-6 

6. Doors and window sash-To be painted to 
match the respective wall areas and to re- 
ceive a coat of satin finish varnish 

7. Ceiling (if direct lighting is used)-Inter- 
mix of one part Eye Rest Green UC-10121 
and four parts White 26.6 

8. Ceiling (if indirect lighting used)-Inter- 
mix of one part Eye Rest Green UC-10121 
and seven parts White 26.6 

9. Floor, including base-Tile Red 3.24 

I. 

The color expert chose the foregoing 
colors for many scientific reasons: 

"Vista green was selected for the 
instrument panel to. accentuate location 
and to further facilitate easy reading 
of the various instruments. Vista 
green has also been used for the sides, 
front and knee hole of the unit to pre- 
vent any distraction from the work in 
progress. 

"Focal green was recommended for 

2The paint numbers specified apply to the 
Pittsburgh line of paints. 

. 

the top of the bench, as this color is 

highly contrasting to the various met- 
als used in the make-up of radio equip- 
ment. 

"Focal orange was suggested for 
circular or rectangular spots around 
plugs, receptacles and switches for the 
purpose of quick spot identification. 

"An intermix of eye -rest green was 

selected for the wall against which the 
unit is placed, since this surface will 
he a restful one when the Service Man 
glances up from his work. An inter- 
mix of rose tan was chosen for the re- 
maining three walls to prevent the 
room from becoming monotonous, and 
act as a morale -building factor. 

"An intermix of eye -rest green was 

selected for the ceiling so that this area 
will be in close relation with the wall 
against which the unit is placed and 
further increase the restfulness of this 
room. If indirect lighting is used, the 
shade of eye -rest green should be 
changed to a lighter shade by inter- 
mixing more white, so that the re- 
flected light from the ceiling area will 
be that of a soft green light, which is 

restful to the eyes when doing pre- 
cision work. 

"Tile red was used for the floor for 

(Continued on page 34) 
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TESTING 

With The 
C -fl OSCILLOGRAPH 

THE visual indication for a given 
voltage fluctuation is written on 
the fluorescent screen of the 

cathode-ray tube in the form of a dy- namic pattern, in which two general 
characteristics, polarity and direction of the writing progression, serve as 
voltage analysis guides. The polarity of a screen pattern is determined from the direction in which the curve line, as written on the screen, deviates from 
the horizontal axis of the screen. Thus, 
if the pattern curve line, rises to a 
maximum above the center of the tube 
screen, the pattern has a positive 
polarity. Conversely, if the pattern 
curve line deviates, from the screen 
horizontal axis, to a maximum below 
the latter, the resultant pattern has a 
negative polarity. 

The polarity of the screen pattern 
is further dependent on the nature of 
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by S. J. MURCEK 

the vertical deflection amplifier of the 
oscillograph. In general, two -stage 
vertical deflection amplifiers are used. 
This permits the polarity of the screen 
pattern to agree with the observed 
voltage variation. Thus, an increasing 
voltage input to the vertical deflection 
system produces a corresponding posi- 
tive pattern on the screen. Conversely, 
a negative, or decreasing, voltage input 
to the vertical deflection system devel- 
ops a negative pattern. If, however, 
the oscillograph contains a vertical 
amplifier incorporating an odd number 
of voltage amplifying stages, the pat- 
tern polarity is obviously the inverse 
of the vertical input potential, produc- 

ing a positive pattern for a negative 
voltage variation. 

Most voltage variation patterns are 
written from the point of origin on the 
left-hand side of the screen. Thus, the 
fluorescing spot moves in a right-hand 
direction as the beam writes the pat- 
tern, resulting in positive writing pro- 
gression. Negative progression may 
occur only if the horizontal deflection 
voltage is so altered that the fluores- 
cent spot is visible only during its 
negative variation. Hence, since the 
sweep -frequency potential appears in a 
sawtooth form, in which the rate of the 
voltage decline is very high, the writ- 
ing progression apparent on the screen 
pattern is positive. 

Where the input voltage to the verti- 
cal deflection amplifier is of a -c form, 
the pattern written is a sine wave; 
Fig. 1. Such a wave form is early or 

(Continued on page 31) 
Fig. 1. A sinusoidal wave. In this type of waveform, the vertical deflection potential does not vary in direct proportion with the horizontal deflection potential. The proportional parts of the vertical deflection potential are shown in their proper progression. 

Fig. 2. Left-hand elliptic pattern. The -e voltages producing this pattern are of approxi- mately equal potential level, but are less than 90° displaced in phase relationship. As result, the vertical positive maximum occurs early in the horizontal deflection cycle. 
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TYPE BT INSULATED Metallized RESISTORS 

TYPE BW INSULATED Wire Wound RESISTORS 
... the perfect combination for speedy, dependable servicing! 

Almost any piece of carbon is a "resistor". But a really good resistor, 
scientifically designed to meet every requirement of exacting radio and 
other electronic servicing, is something else again. For example, users 
of the famous Type BT have found that IRC's exclusive Metallized 
filament -type construction is a far cry from 'ordinary resistors. Since the 
beginning of Radio, this unique design principle has made possible far 
greater stability, more rugged construction and complete dependability 
in a very compact, low-cost unit. 

Now, two new BT types, the BTS and BTA, are available. Designed 
to meet all the exacting requirements of modern servicing, they are con- 
servatively rated at y2 watt and 1 watt, respectively, and incorporate all 
the excellent characteristics of older, larger types in a much smaller, 
more convenient size. 

For greater stability and all-around efficiency in the lower ranges, the 
IRC Type BW Insulated Wire Wounds are recommended. A stock of 
these units and the Type BT in assorted ranges and wattages give you 
the ideal combination to solve almost any servicing problem ... 
quickly and profitably. 

The Resistor You Need... When You Need It! 
Your local IRC Distributor now has quite complete stocks of BT's and 
BW's, in standard RMA ranges, ready for you. You'll find him a depend- 
able source (and a very cooperative guy) for all of the IRC products 
shown on this page. He'll also be glad to give you your 
copy of IRC Service Catalog#50. 

FOR BETTER -THAN -STANDARD QUALITY 

Sea 

INTERNATIONAL RESISTANCE CO. 
Dept. 23-C,401 N. Broad Street, Phila. 8, Pa. 
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Makers of more types of resistance units, in more shapes, for 
more applications, than any other manufacturer in the world. 
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Installing TELEVISION 
o o . 

TRANS. LINE . TRANS. LINE 
(a) "(b),: 

. 

Fig. 1. Two methods of polarization. In a, the transmitting and receiving antennas are both vertically polarized. That is they ere both erected in a vertical position. In b, the two antennas are both horizontally polarized. Great- est signal transfer is obtained when both antennas are in the same plane. 

THE antenna plays an extremely 
important role in television re- 
ceiver installations. These in- 

stallations must be perfect or the image 
will be extremely distorted and in many 
instances, there'll be no image to see. 

Because of the frequencies at which 
the new television transmitters will 
operate (44 to 88 mc and 174 to 216 
mc) overall antenna lengths for most 
installations will run from 272' to 10'. 
The short length of antenna required 
permits the use of rod antenna of the 
extendible type in place of the usual 
wire antenna. This type of antenna 
will require a mounting device such as 
a pole or other exténsion. 

At the very high frequencies, an- 
tennas are not only directional, but 
must also be polarized. In addition, 
they may be tuned to receive certain 
frequencies in preference to others or 
may be constructed to receive a broad 
band of frequencies in much the same 
way as the tuned circuit of the receiver. 

Antenna Polarization 

The polarization of an antenna is de - 

Receiver 
ANTENNAS 

by R. B. CARWOOD 

termined by the plane in N,ti hich it is 
erected. Best results, insofar as signal 
pickup is concerned, are obtained when 
both the receiving and transmitting an- 
tennas are in the same plane, Fig. 1. 
Television transmitting antennas are 
constructed for horizontal polarization, 
that is, the antenna is horizontal to the 
earth. For this reason, receiving an- 
tennas must be erected in the same 
plane. Vertical antennas will give very 
poor results on television signals, un- 
less they are erected quite close to the 
transmitter. The directional qualities 
of a horizontal receiving antenna are 
such that the greatest signal pickup is 
achieved in a direction broadside to the 
antenna, and the least pickup from the 
direction in which the ends are point- 
ing. The transmitter antenna is usu- 
ally designed for omnidirectional trans- 
mission. That is, its elements are so 
arranged that it sends out a good sig- 
nal in all directions. Therefore, for 
best reception, the receiving antenna 
should face broadside in the general 
direction of the transmitter. 

The most common type of receiving 
antenna used is the half -wave dipole, 

I"- 4 
I - 4 

-10 
ADJUSTABLE 

STANDOFFS . ; IAI ROD 

TWISTED 
PAIR 
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Fig. 2. A typical di - 
polo receiving antenna. 
Two extendible rod an- 
tennas are mounted on 
standoffs on a board, 
and their lengths ad- 
justed to receive the 
desired frequency. The 
leadin is attached to 
the inside terminals of 

each section. 

Fig. 2. Here, two quarter -wave sec- 
tions are arranged in a horizontal posi- 
tion, with the two sections at an angle 
of 180°. By quarter -wave section is 
meant that each leg of the antenna is a 
quarter wavelength long, using the 
wavelength of the transmitted signal 
as the deciding factor. For example, a 
5 -meter signal is one whose points of 
maximum signal amplitude are 5 
meters apart. Since each meter is ap- 
proximately 40", this signal, at its full 
wavelength is 200" apart at its signal 
peaks. A quarter wave of the signal is 
represented by a distance of 50", Fig. 3. 

The wavelength of a signal may be 
determined from its frequency by divid- 
ing 300 by the frequency in mega- 
cycles. For example, a 60 -megacycle 
signal has a wavelength of 300/60 or 
5 meters. 

When it is desired to receive a signal 
of a given frequency, the antenna may 
be designed to pick up the particular 
frequency in preference to other fre- 
quencies, in much the same manner as 
a tuned circuit. Antennas are tuned 
by varying their length. Thus, theo- 
retically, a dipole antenna of the type 
shown in Fig. 2, will pick up a 5 -meter 
signal best, when each leg or quarter - 
wave section is 50" long. In actual 
practice, the best length is found to be 
about 90% of this value, so that actu- 
ally, each section' would be 45" long. 
The formula used to determine the 
exact length of each section is : 

234 
Los rest) - 

fine 
where f is the video carrier frequency. 

The loss in signal attending a reduc- 
tion or increase in the actual length is 
not critical within 10% of the estab- 
lished value. However, losses may be 
observed, and an antenna cut exactly to 



Fig. 4. Various types 
of antennas used at 
high frequencies. In a, 

a rhombic antenna is 
shown. It Consists of 
four half sections ar- 
ranged in a diamond 
pattern. (A = 90°, ap- 
proximately.) In b we 
have a highly direc- 
tional type of V an- 
tenna. In t, a dipole 
has been installed on 
the same mount di- 
rectly beneath another 
dipole to increase its 
signal pickup and di- 
rectivity. In d, a re- 
flector has been mount- 
ed behind the dipole to 
make it unidirectional. 

length is better than one which deviates 
from its established value. 

Other Antenna Types 

The strength of the received signal 
may be further increased through the 
use of more elaborate antenna systems. 
These are shown in Fig. 4. These an- 
tenna forms are used to perform spe- 
cific functions. Some are particularly 
suited for covering wide frequency 
bands, while others may be used to 
give best reception from a particular 
direction. 

Fig. 4a shows a rhombic antenna, 
in which two V antennas are arranged 
in a rhomboid pattern. This type of 
antenna is used or covering a wide 
band of frequencies, with the four sides 
of the pattern tuned to the center fre- 
quency in the range desired, and a 

half wavelength long. Its directivity 
is in a line with the center of the two 
V's, and in a direction away from the 
point where the leadin is connected. 
However, since it is a wired type of 
antenna, and occupies a large area, it 
is not suitable for most' installations. 
In some installations it may be neces- 
sary to resort to this type of installa- 
tion, when other methods fail, since its 
response is excellent. 

Fig. 4b shows a V -type antenna 

400 -TO 800 OHMS ° 

600 -OHM TRANSMISSION 
LINE -. 

. 

whose directivity is determined by the 

angle between the two legs of the V. 

Normally, angles of 35° to 75° are 
used. This type of antenna is sharply 
directional from the center of the V, 

with little pickup from the sides. 
Two types of dipole installations are 

shown in Figs. 4c and 4d. In Fig. 4c, 

two pairs of dipoles are used with the 
second pair directly under the first 
pair, and spaced / wavelength of the 
desired frequency. The dipoles are 
connected in parallel for increased sig- 
nal strength and directivity. This type 
of antenna is bidirectional. That is, it 
will receive signals from either broad- 
side direction. Fig. 4d shows a dipole 
antenna that is unidirectional. The 
unidirectional characteristic is obtained 
by mounting a reflector directly in back 
of the dipole, spaced a quarter wave- 
length, and a half wavelength long. 
There is no connection to the reflector. 
This type of antenna will pick up sig- 
nals in a direction into the dipole, with 
the reflector acting as a shield for sig- 
nals coming from the opposite direc- 
tion. In addition, the reflector in- 
creases the signal pickup of the dipole 
itself. 

Antenna Directivity 

The directivity of an antenna serves 
two purposes. In addition to increas- 

Fig. 3. Relationship of frequency to wavelength. 
The wavelength is the distance between two 
adjacent peaks of a sine wave, and may be mea- 
sured in meters, or feet. The distance is de- 
termined by the speed of electricity and the ire 

queney of the eine wave. 

b 

d 

150 -OHM TRANSMISSION 
LINE - 

70 -OHM TRANSMISSION 
LINE 

ing the signal pickup of the antenna 
from a particular direction, it also pre- 
vents interfering signals from being 
picked up from other directions. This 
latter function is actually the more im- 
portant of the two, since it is a most 
effective means of preventing ghosts 
and noise pickup. These two are the 
most important interference factors. 
Where some rotation of the antenna is 

possible, without appreciable signal re- 
duction, the antenna should be directed 
away from possible sources of dia- 
thermy interference, or high adjacent 
structures. This type of installation 
may require a communications setup 
between two men. Another possible 
method is to use a portable broad -band 
receiver tuned to television frequencies. 
By connecting the antenna to this spe- 
cial receiver, it is possible to determine 
the direction of noise sources. The 
second method has the disadvantage of 
not being able to determine if ghosts 
are present in the signal. 

From personal experience, it can be 

stated that even the mild presence of a 

ghost in the picture is very annoying. 
For this reason, every effort should be 
made to remove them entirely. The 
reflecting surface responsibile may be 

a mile or more away. For example, in 
the New York area, the Palisades have 
been found responsible for ghosts on 

WAVELENGTH 
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receivers installed on the west side of 
New York City. Thus, a visual in- 
spection of the surrounding area may 
disclose nothing. In addition, ghosts 
may be present on rainy days, when 
the reflectivity of the surface responsi- 
ble is increased. Again, the ghost may 
be reduced to a blurred image, when 
the reflecting surface is close by. All 
these factors add up to the need of 
sweating it out on the installation. 

Antenna Lengths 

The length of the dipole used must 
of necessity be a compromise. That is, 
if it is expected to pick up three or 
more television channels with one an- 
tenna, some decision must be reached 
as to what frequency or wavelength to 
which the antenna will be tuned. Here, 
the Service Man will have to use his 
own judgment. As a specific example 
of procedure, let us take the New.York 
area, where CBS operates on 54-60 mc, 
NBC on 66-72 mc, and DuMont on 
76-82 mc. Three antennas might be 
installed with separate leadins and a 
switching arrangement at the receiver 
antenna posts, each antenna tuned and 
directed to its particular station. How- 
ever, this might prove impractical, 
since seven stations are contemplated 
in the New York area, with possibly 
more in the distant future. 

It is suggested then, that a prelim- 
inary survey be made in the particular 
location where the antenna is to be in- 
stalled. 

It is first necessary to compute the 
best antenna length for each station. 
For the New York stations, the lengths 
would be : 

CBS (55.25 mc, video carrier) . . 

dipole length, 50". 
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Fig. S. Where a 

twisted pair is used for 
a leadin, the antenna 
coil primary must be 
centertapped to ground. 
If a coaxial transmis 
sion line is used, the 
centertap is removed, 
and the outside shield 
of the cable is 

grounded. 

NBC (67.25 mc, video carrier) . . . 

dipole length, 41". 
DuMont (77.25 mc, video carrier) .. . 

dipole length, 36". 

The first step in the test requires 
that a temporary antenna, with ad- 
justable sections, be installed. A chart 
is then made of the station signal 
strength, best direction, and best an- 
tenna length for each desired signal. 
Some arbitrary figure may be used for 
a comparison of the signals, such as 
the avc voltage in the audio portion of 
the receiver. The minimum require- 
ment of the video portion of the re- 
ceiver may be determined by rotating 
the antenna, noting too the avc voltage 
at which the picture starts to fade. 
The signal strength of the three signals 
can then be compared to determine 
their relative levels. Once the signal 
characteristics are determined, the an- 
tenna length and direction may then be 
arranged to favor the weakest signal, 
yet bring in the others. 

Transmission Lines 

The next important installation fac- 
tor is the size and type of transmission 
line, or leadin. An antenna has a spe- 
cific impedance at the point at which 
the leadin is connected. For example, 
a half -wave antenna's terminal impe- 
dance is 70 ohms, a full -wave antenna 
has a terminal impedance of 150 ohms, 
etc. 

The primary of an antenna coil in a 
receiver is designed to work out of a 
given impedance, as established in its 
design. At broadcast frequencies, the 

input impedance of the antenna coil has 
a fairly broad acceptance, in that it is 
either a high -impedance type as used 
in house receivers, or a low -impedance 
type, as used in auto receivers. How- 
ever, at the high frequencies, the 
matching of the antenna to the primary 
of the antenna coil must follow closer 
tolerances and practices. Thus, the 
transmission line becomes a matching 
device which must match the antenna 
to the antenna coil. This function be- 
comes a simple one, in that the antenna 
itself must match the antenna coil in 
impedance, and the line then becomes 
a device for connecting the two. All 
three elements must therefore be of the 
same impedance. 

A mismatch in impedances causes 
two conditions to arise. First, the sig- 
nal delivered to the receiver is reduced. 
Second, mismatch will result in the 
creation of ghosts in the receiver, due 
to reflections being set up in the line 
itself. The impedance match is not 
critical, but impedance values should 
be kept within 5%. 

The input system of the receiver may 
be either of the balanced, or unbal- 
anced type, or a combination of both ; 

Figure 5. In the balanced type, a 
twisted pair of wires of the correct im- 
pedance is connected to the two outside 
ends of a grounded center -tapped pri- 
mary of the antenna coil. The unbal- 
anced system is used where a coaxial 
transmission line is used between the 
antenna and the antenna coil. In the 
latter case, the grounded center tap is 
removed, and one end of the antenna 
coil is grounded. Either system may 
be used, depending on the installation 
conditions. 

Twisted pairs are used where the 
leadin lengths are less than 75'. At 
lengths in excess of 75', the attenuation 
of the signal in the leadin may cause 
too great a loss of signal strength, 
necessitating the use of coaxial cable, 
which is a more efficient conductor. 

The great majority of installations 
will undoubtedly use a twisted pair, 
since the cost of the coaxial leadin is 
quite high. In choosing a twisted pair, 
some investigation will be necessary in 
order to insure a minimum of loss of 
signal strength. The insulation used 
in the twisted pair exerts a great influ- 
ence on the signal loss. Ordinary 
twisted wire, such as is used in electri- 
cal wiring, even if it is the right im- 
pedance, is not recommended, since it 
absorbs moisture easily, and the insula- 
tion is not suitable to high -frequency 
work. Impregnated types should be 
used, and their characteristics at high 
frequencies studied, before a decision 
is made. 
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GET THIS CUNNINGHAM 
WINDOW DISPLAY. NOW! 

VIt will attract more customers to 

your store. 

It will boost your servicing business. 

It will help you sell more and more 

Cunningham Electron Tubes. 

NOW YOU CAN "tell the world" that l l quality tubes and quality service are 
guaranteed in your shop. The new 1946 

Cunningham"Preferred Type" Display will 
do the job for you-and do it with a friendly 
smile from the beautiful "preferred type" 
girl. The display is lithographed in 9 colors, 

measures 251/2" x 29", and is easel -mounted 
for convenient set-up in your window. 

You know the Cunningham name-the 
standard of quality since 1915. So, waste 
no time in letting your trade know that you, 
too, prefer Big "C's", by getting this attrac- 
tive poster from your Cunningham Tube 
Distributor today! 

And look for more Cunningham Sales 
Aids soon. 
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Listen to "THE RCA SHOW" Sundays, 4:30 P. M., EST, NBC Network 

A QUALITY PRODUCT FOR RADIO SERVICE -DEALERS 

BY THE RADIO CORPORATION OF AMERICA 
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POSTWAR Receiver DIAL DRIVES 

GANG 
CONDENSER 
IN CLOSED 
POSITION 

Fig. 1. Ward 
54WG-1801A dial 

drive system. 

Fig. 2. Dial drive with idler pulley. 
RCA Victor 56 X 11. 

used 

Fig. 3. G.E. 100 series drum drive. 

by JOHN T. MARTIN 

AVARIETY of control tech- 
niques are used in modern dial 
and capacitor drive systems. 

Before multiple tuning units were ac- 
cepted, separate direct drives were 
used for each tuned stage, leading to 
as many as four tuning knobs per re- 
ceiver. Then came the period when 
separate controls were mechanically 
linked by metal belts or other devices 
to provide a single tuning control. 
With the advent of gang capacitor 
units many types of friction drives 
were introduced to permit finer tuning 
with various step-up ratios. This was 
carried to extremes in some of the 
early all -wave sets where a high ratio' 
was fine for short-wave tuning, but it 
seemed to take half a day to get across 
the broadcast band. Some .of the bet- 
ter designed receivers had dual -ratio 
drives with coarse and fine tuning to 
satisfy all conditions. 

Today friction drives are popular. 
Types include the rim drive with metal 
to metal, rubber to metal, or metal to 
plastic, and the metal to metal slotted 
disk where the driving roller runs in 
a slot. In many of the early designs 

in the dial rotated in an opposite direc- 
tion to the knob. Modern practice 
dictates that they run in the same di- 
rection. 

Although any kind of dial may be 
floodlighted for illuminating, the prac- 
tice has been carefully analyzed and 
we have many effect arrangements 
with translucent dials with rear light- 
ing, and glass and plastic scales with 
end lighting. The celluloid disc did a 
good job with rear lighting, except for 
a certain amount of warping. Slide 
rule dials with separate scales afford 
varied colored- lighting for different 
hands, etc. . 

There are many sets in operation 

SEE STEP ' 

2 7. 1- 
TUNING SHAFT 

APPLY GLUE 

STEP 1 

1 STEP 2 

TURN TUNING SHAFT TO EXTREME 
COUNTER -CLOCKWISE POSITION. THEN: 
SET MMAl POINTER AT LAST MARKCR 
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with the once -popular airplane type 
dial. These used a separate drive shaft 
driving a drum and pointer with a 
fabric or metal belt or, later, a string. 
Spring loaded idlers were used for 
taking up slack. 

Most postwar receivers feature 
slide -rule dials. They are, however, 
not too simple to record: Unless the 
method of stringing is obvious, a drive 
diagram should be studied. If the dia- 
gram is not available, it is a good idea 
to make a quick sketch of the string- 
ing circuit before disassembling. 

In the majority of receivers, the 
low -frequency end of the dial is at 
the left and, as the pointer moves from 
left to right, the tuning capacitor 
opens. This will probably be stand- 
ardized. The pointer is usually set 
with the capacitor fully closed. 

Current Dial Drive Types 

Fig. 1 shows one of the simplest 
types of drive, used in Ward's Airline 
54WG 1801A. In replacing the cord 
for this drive, a new drive cord 12" in 
length is used, with one end tied to 
the tension spring. The other end of 
the tension spring is fastened to the 
hook on the drive pulley. Then the 
cord is passed through the slot in the 
drive pulley rim and continued around 
pulley one half turn, counterclockwise. 
Then 2% turns are wound counter- 
clockwise (from front of chassis) 
around tuning shaft. Cord is wound 
counterclockwise around drive pulley 
in back of previous % turn. Cord is 
then passed through the slot in the 
pulley rim. Tension spring is stretched 
and free end of cord tied to spring. 

No idler pulleys are required. In- 
cidentally in all recording operations, 
particular attention must be paid to 
the exact number of turns around the 
driving shaft, as too few will cause the 
string to slip and too many will cause 
the string to pile up and jam, eventu- 
ally breaking the string or causing it 

Fig. 4. Permeability -tuned receiver dial drive; 
Ward 54BR-1501A. 
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LONG SCALE, WIDE RANGE VOLT-OIIM-MILLIAMMETER 

DOUBLE SENSITIVITY 
D. C. VOLT RANGES 
0-1.25-5-25-125-500-2500 Volts, 

at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 

0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

A. C. VOLT RANGES 
0-2.5-10-50-250-1000-5000 Volts, 

at 10,000 ohms per volt. 

OHM-MEGOHMS 
0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 

DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 
-30 to +3, +15, +29, +43, +55, +69 DB 
TEMPERATURE COMPENSATED CIRCUIT FOR 
ALL CURRENT RANGES D.C. MICROAMPERES 
0-50 Microamperes, at 250 M.V. 

D. C. MILLIAMPERES 
0-1-10-100-1000 Milliamperes, at 250 M.V. 

D. C. AMPERES 
0-10 Amperes, at 250 M.V. 

OUTPUT READINGS 
Condenser in series with A.C. Volts for output 

readings. 

ATTRACTIVE COMPACT CASE 
Size: 2M" x 5M" x 6". A readily portable, completely 

insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 

LONG 5" SCALE ARC 
For greater reading accuracy on the Triplett 

RED DOT Lifetime Guaranteed meter. 

SIMPLIFIED SWITCHING CIRCUIT 
Greater ease in changing ranges. 

Rite for descriptive folder giving full technical details 

e 
ELECTRICAL INSTRUMENT CO. BLUFFTON. 01Iv 
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Fig. 5. Drum and three -idler drive system of 
Ward 54BR-1503A. 

GANG CONDENSER 
IN FULL OPEN POSITION 

, TUNING 
SMAF I 

Fig. 6. Dial drive of Ward 54WG-2500A. 

Fig. 7. Wells Gardner 37D14-600 dial system. 
(Above). 

too AC 
NU 1 

DIAL OINTE 
1NDE1 LINE 

DIAL 
LIGHT 

cirrus( a 

lAoo KGINOE1 

qIN 

LINE 

INNta 
EDGES or 
LIGHT 
OITFII,5 
YOUNIt, 
eaACHIT 

'NOÉD 
I INC 

22 ' SFRVICE, MARCH, 1946 

, 

DlAL 
COVER 

M4INNNMINI .!-1150./ 1 j\ 
POIÑTER-J 

0 

OP` VIEW OF - 

INTER SHAFT, 

-sue_ 

+ TUNING KNOB 

Fig, 9. Helical spring drive of Belmont 614111. 

to jump off a pulley. The right 
amount of tension in the string and 
in the take-up spring is very impor- 
tant. 

RCA Victor 56 X 11 

In the RCA Victor 56X11, Fig. 2, 
four idler pulleys are used because it is 
necessary to change the plane of the 
cord. The weakest spot in the drive 
cord is usually found to be where the 
pointer is crimped around the cord. 
For long life a bit of tape or heavy 
craft paper should be placed around the 
string to protect it from the crimping. 
A bit of glue, cement, shellac or col- 
lodion should be applied to secure it. 

G.E. 100 Series 

In General Electric's 100 series, 

Fig. 8. Ward 64WG-1804A drive featuring a 
dial -light diffuser. (Below). 

GANG CONDENSE 
IN !WA Opts 
OS1r10N' 

°O'MTti CLAYS 

0 
111.04 SHOT 

the pointer is attached to the drum, re- 
sulting in a simple drive; Fig. 3. 

In recording this drive, the dial 
scale pointer is turned as far counter- 
clockwise as possible. The pointer 
should coincide with the first marking 
at the left of the scale. If it doesn't, it 
is necessary to remove the chassis and 
slip pointer drum on cord until pointer 
is under reference mark when chassis 
is bolted in place. 

Ward Dial Drives 

A dial drive for a permeability tuned 
unit is shown in Fig. 4; Ward 54BR- 
1501A. The load being much lighter 
than a gang tuning capacitor, no step- 
up is used. The volume control shaft 
acts as a bearing for the large idler 
pulley. In replacing the cord, 18" of 
cord are needed (step 1). When tying 
the string to the tension spring, the 
spring should take up all the slack 
(step 2). Four turns are used around 
the drive shaft of Ward's 54BR-1503A, 
Fig. 5. A drum and three idlers are 
used. 

In Ward's 54WG-2500A, Fig. 6, a 
40" cord is used. In recording, the 
cord is tied to one end of the tension 
spring. The other end of the tension 
spring is hooked to the tab on the drive 
pulley. The cord is passed through 
the slot in the drive pulley rim and 
continued one-half turn counterclock- 
wise around the drive pulley. Then 
the cord is passed around idler stud A 
and three turns clockwise are wound 
around the tuning shaft (turns must 
progress away from chassis). Cord is 
passed through string guide B, over 
pulleys C and D and around idler stud 
E. A Y4 turn is then wrapped counter- 
clockwise around drive pulley. 

Wells Gardner 37014-600 
The drive in the 37D14-600 of Wells 

(Continued on page 34) 
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UTC Linear Standard Transformers feature... 
True Hum Balancing Coil Structure . . . maximum neutralization 
of stray fields. 

Balanced Variable Impedance line ... permits highest fidelity on 
every top of o universal unit . . . no line reflections or transverse 
couplings. 

Reversible Mounting... permits above chassis or sub -chassis wiring. Alloy Shields . maximum shielding from induction pickup. Multiple Coll, SemlToroldal Coil Structure . . . minimum distrib- 
uted capacity and leakage reactance. 
Precision Winding . . . accuracy of winding .1'l., perfect balance 
of Inductance and capacity; exact impedance reflection. HlpormAlloy ... o stable, high permeability nickel -iron core material. High Fidelity , . . UTC linear Standard Transformers ore the only 

audio units with a guoronteed uniform response of ± 1.508 from 
20-20,000 cycles. 

Type 
No. 

Application 
LS10 low impedance mike, pick-up, or multiple line to grid. LS -10X As above 

LS21 Single plate to push pull grids 

1S-30 Mixing, low impedance mike, pickup, or multiple line to multiple line 
15.30X As above 
L5.50 Single plate to multiple line 

1.5-55 Push pull 2A3's, 6A5G's, 
300A's, 275A's, 6A3's 

15.57 Same os above 

Primary 
Impedance 

S0, 125, 200, 250 
333,500 ohms 

As above 
8,000 to 15,000 

ohms - 

50, 125, 200, 250 
333, 500 ohms 

As above 
8,000 to 15,000 
ohms 

5,000 ohms plate 
to plate and 3,000 
ohms plate to plate 
5,000 ohms plate 
to plate and 3,000 
ohms plate to plate 

r-4 

Ia 44 

'2 

Z 
0 

W 
n 0 

óc 
M 

r` 

33 50 0 100 2 3 s I 1000 2 3 5 7 
FREQUENCY IN CYCLES PER SECOND 

IO IS 1a b 

Typical Curve for LS Series 
Secondary 
Impedance 

60,000 ohms in two 
sections 

50,000 ohms 
135,000 ohms; turn 
ratio 1.5:1 each side. Split Pri. and Sec. 
50, 125, 200, 250, 
333, 500 ohms 

As above 
50, 125, 200, 250, 

333, 500 ohms 
500, 333, 250, 200, 
125, 50, 30, 20, 15, 
10, 7.5, 5, 2.5, 1.2 
30, 20, 15, 10, 7.5, 5. 2.5, 1.2 

Max. 
Level 

-{-15 DB 

+14 DB 

-{-14 DB 

-{-17 DB 

-}-15 DB 

-i-17 DB 

+36 DB 

+36 DB 

The above listing includes only a few of the many units 
of the LS Series. For complete listing - write for catalogue. 

Relative Max. unbal- 
hum-pickup anted DC in 
reduction primary 

-74 DB 

-92 DB 

-74 DB 

List 
Price 

5 MA 520.90 
5 MA 526.10 

OMA $19.70 

-74 DB S MA 520.90 

-92 DB 

-74 DB 

150 VARICK STREET f NEW YORK 13, N. Y. 
EXPORT DIVISION; 13 EAST 40th STREET, NEW YORK 16, N. Y., CABLES: ARLAB" 

3 MA 
1 MA 

526:10 

$19.70 

523.20 

$16.25 



VOLTAGE 
An Analysis 

Y assigning values to the various 
components, the operation of 
circuits can be further demon- 

strated. 
For example, in Fig. 9a, ler us sup- 

pose ;R the source voltage to be 10; R,, 5 
ohms; and R_, 5 ohms, and we should 
like to know what current will flow in 
the circuit. Applying Ohm's law, / 

'1 E/R, where E = 10 volts and R = R, 
-+ R_ = 5 -{- 5 or 10 ohms total. Then 

' I = 10/10 or 1 ampere. 
In b, the same two resistors have 

been placed in parallel. assuming the 
same voltage of 10 volts, what current 
will flow from A to B? 

'- I = E1R, where E = 10 volts and 
R. = 5 ohms, R. = 5 ohms. 

To determine the current in the cir- 
cuit in a simple way, we can first de- 
termine the current which will flow in 
each resistor, and then add them. 
Therefore, I = E/Rt = 10/5 = 2 am- 
peres. The same is true for R., since 
it is the same size as R,, and is con- 
üected to the same two points. There- 
fore the total current flowing in the 
circuit is 4 amperes. 
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Fig. 9. Three circuits. 
where one or more re- 
sistors are used for a 

current path. In a, we 
have a series link; b. 
parallel connection; c, 

series -parallel setup. 

B 

' (a) 

(c) 

(b) 

Fig. 10. Complex resistance networks; a represents a typical case; 
6. a redrawing to simplify the problem of determining the total 
resistance of the network. In c, we have the actual values of the 
network shown. The next step in determining the resistor values 
is shown in d. In e, we have another step, where the second path 
has .been reduced to an equivalent resistor. In I. the final value 

arrived at is shown. 

UTION 
of Various Systems 

[Part III] 

by L. A. MOHR 
In c, the problem begins to get com- 

plicated. Here, we have a combina- 
tion circuit, where two resistors are in 
parallel, and these two ,are in series 
with a third resistor. 

There are several methods in popular 
use for solving of problems of this 
type. However, they all reduce to one 
problem: to find the resistor value 
equivalent to the three resistors in this 
network. Since the current in the cir- 
cuit will be the result of the various 
paths it will follow between points A 
and B, the same current can be ob- 
tained with a single resistor of some 
undetermined value. 

The simplest apprhach is to find a 
value of resistor, which when substi- 
tuted for R. and R., the parallel com- 
bination, will cause the same current 
flow as these two resistors. The cir- 
cuit will then reduce to that of Fig. 9a, 
two resistors in series, and the problem 
can then be easily solved. 

Since we have already obtained the 

answer (Fig. 9b), we can now operate 
in reverse to find the resistance equiv- 
alent to R, and R, in parallel. In other 
words, we would determine the value 
of R required to cause a current flow 
of 4 amperes, when the voltage is 10. 

Thus, R = Ell = 10/4 = 2/ ohms. 
This, then, is the equivalent resistance 
of two 5 -ohm resistors in parallel. 

Suppose now that, we replace the 
R. R. network with its equivalent, a 
2% -ohm resistor. The problem has 
now been reduced to that of Fig. 9a; 
two resistors in series. If R. is also 5 
ohms, then the total resistance in the 
circuit is 2/ -1- 5 or 7/ ohms. Using 
Ohm's law again, the current is found 
to be 1% amperes. 

If the voltage between points A and 
C had been known, it would have been 
comparatively simple to solve the prob- 
lem. Howe) er, this is rarely the case 
in practice. It, therefore becomes im- 
portant to know some simple method 
for finding the equivalent for resistors 
in parallel. Therefare several methods 
that can be used. The simpler method 
is used where two resistors are in- 



Fig. 11. An illustration of the sum of voltages between two points. 
In this network, the sum of the voltage* as measured between any 
two points in any single path between points A and B must add 

up to 100 volts. Current relationships ere shown in b. 

volved. The formula is: R = R, X R,/ 
R, -}- R,. For example, in the case of 
two 5 -ohm resistors in parallel, 5 X 5 

/5 -4- 5 = 25/10 = 2.5 ohms. 
The same formula may be used for 

more than two resistors by breaking 
up the parallel resistors into groups of 
two. For example, suppose three 12 - 

ohm resistors were involved. The re- 
sistors may be considered as two 12 - 

ohm resistors in parallel, and then the 
resultant resistor in parallel with the 
third 12 -ohm resistor. Thus, 12 X 12/ 
12 4- 12 = 144/24 = 6 ohms. Then 
6 x 12/6 -}- 12 = 72/18 = 4 ohms, or 
the total resistance of the three 12 -ohm 
resistors in parallel. 

The same method may be used for 
four resistors, by dividing them into 
groups of two, then considering the 
resultant resistor values in parallel, 
thus arriving at a single resistor value. 

The standard formula is: R,atot = 
R, -{- R, 1- R5,etc./1/R, 4- 1/R, 4- 

1/Ra, etc. However, unless one has 
had a complete training in algebra, this 
formula is difficult to solve. 

There are several tricks which may 
be used in finding equivalent resistor 
values for parallel combinations. For 
example, two resistors of equal value 
in parallel reduce to a resistance value 
of one-half of their individual value. 
For example, two 1,000 -ohm resistors 
in parallel reduce to an equivalent re- 
sistance of 500 ohms. Three equal re- 
sistors in parallel reduce to an equiva- 
lent resistance of one-third the value of 
the resistor value, etc. Another point 
to remember ís that the resistance of 
two resistors in parallel will always be 
less than either resistor. 

En Fig. 10 we have a complicated re- 
sistive network. This illustration is 
shown in two forms. In the first dia- 
gram, a, we have a typical representa- 
tion. The second form is shown to 
demonstrate how the same resistive 
network may be redrawn to simplify 
the problem of determining the total 
resistance of the network. As orig- 
inally drawn in a, it would he difficult 

to determine the current paths and 
voltage drops. By redrawing it, as in 

b, the entire network reduces to a very 
simple problem of parallel networks. 

Assuming that all the resistors are 
100 ohms each, the parallel paths are 
two. One consists of R,, the other con- 
sists of R, in series with a parallel path 
which consists of R. in parallel with 
R,, R Ra, with R, in series. Solving 
the network problem would follow the 
following steps. R, -}- R, 4- R = 300 
ohms in parallel with Rs = 100 ohms 
= 300 X 100/300 -4- 100 = 30,000/400 
= 75 ohms. This step is shown in c, 

and redrawn in d to show the next 
step. Fig. 10e shows the next step. 
where the second path has been re- 
duced to an equivalent resistor, which 
is the sum of the resistors, or 275 
ohms. This resistor is now in parallel 
with R,, or 275 x 100/275 -I- 100 = 
27,500/375 = 73% ohms. 

In any voltage distribution system, 
the sum of the voltages between two 
points must be equal to the sum of the 
voltages as measured between inter- 
mediate points. This is shown in Fig. 
11. Here, a resistive network has been 
placed across a source voltage of 100 

volts. The sum of the voltages as meas- 
ured between any two points in any 
single path between points A and B 
must add up to 100 volts. In measuring 
voltages in a distribution system, the 
prods of the meter are placed between 
two points in the circuit, and the poten- 
tial is then read. The voltage reading 
is thus determined by the two points 
selected, and their relationship. Thus, 
if the prods were placed between points 
C and B, the voltage reading would be 
75 volts, or the sum of the voltage 
drops across R. and R8. II the prods 
were placed at points C and E, the 

(Coui need on page 28) 

Fig. 12. Typical voltage distribution problem where we are to find the voltage across resistor R, which' 
is to be applied to a circuit represented by R7. In b, we have the network redrawn to simplify the 
solution. in e, the equivalent resistance, Rs, is determined. in the following steps-d, e, f, g and 
h-the successive procedures to determine equivalents are illustrated. The circuit of j is a 
redrawing of a, to show the voltages and currents us measured and computed for various resistive 
branches of the network. In these circuits, Ro = 25 ohms; RI = 100 ohms; R2= 100 ohms; Ra = 

150 ohms; R, = 400 ohms: Rs = 100 ohms; R,,= 200 ohms and R; 600 ohms. 
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ADDITIONAL postwar receivers, 
just released, are offered this 
month. 

A postwar model of a Truetone 4 -tube and rectifier a -c/d -c receiver, 
D2610-1, with an antenna plate and 
permeability tuning, is shown in Fig. 1. The external antenna is capacity cou- pled to the plate and the plate is con- 

by HENRY HOWARD 
nected to the detector through a 250- 
mmfd capacitor. The oscillator is of 
the cathode feedback type. The 12SK7 
i -f stage uses an unbypassed 100 -ohm 
bias resistor. One of the 12SQ7 diodes 

(Continued on page 38) 
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Figs. 1 and la. Fig. 1 shows the Truetoaa D2610.1 s -c/d -c 4 -tube and rectifier medal lea. luring permeability tuning. List of part is shown 
in Fig. la. 

Figs. 2 dad 2a. Fig. 2 illustrates the Truancies D2615 5 -tube and rectifier a -c/d -c circuits, with autotrsnsformer coupling. List of parts is shown 
in Fig. 2a. 

RESISTORS. 
R1 150,000 ohms, 20%, yr w. R2 100 ohms, 10%, 44 w. R3 150,000 ohms. 20%, s0. w. Rl 4700 ohms, 10%. 4Z w' 155 100,000 ohms, 20%. he 45' R6 17.000 ohms, 10%, 4s w. It7 22 ohms. 10%, ;s w, Itg 220 ohms, 10%, 1 N, R9 1900 ohms. 10%. I s.. RIO 150 ohms. 10%, ' w. RIt 3.3 megohms, 20% 14 w. RI! 150 ohms. 10%. 4 so. R13 470.000 ohms, 20%, 1. w, Rl4 220.000 ohms. 20%. !Y w. 815 Volume control. 1 niegohm 1116 47.000 ohms, 20r/e, w, 1117 4.7 met ohms, 20%, 14 W. 

CONDENSERS 
C 2 -gang variable Cl .0l a 400 volts Cº .000125 mica C3 .U2 x 100 Volts Cl Antenna trimmer on gang CS .f a 400 volts C6 .25 x 200 volts C7 Oscillator trimmer on gang Cs .0001 mica C5 .0001 mica 

CIO 40 mfd. lytic x ISO w.v CII 20 ni/d, lytic x 150 W.V. CI! 30 mkJt lytic x 150 w.v. NOTE: C10. CI I, C12 are In same unit, In 25 -cycle sets values are 60 mfd., 10 mfd., 40 mfd. 
Cl3 
C11 
CIS 
C16 
C17 
CIS 
Cl9 
C20 

.05 a 200 %gilts 

.02 a 400 volts 
.001 x 600 volts 

.00005 mica 

.0001 mica 

.002 x 600 volts 

.2 x 100 volts 0 " mlrg 
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... this greatest of test instruments has 

been tested into top ranking reputation 

The Simpson 260 has out -sold and out -performed every other even 
remotely similar test instrument in the electronic and electrical fields 
ever since its introduction in 1939. Through the ensuing seven years, 
covering the War period, circumstances gave it a gruelling test for 
accuracy never visioned by its makers. It stands today as irrefutable 
proof that Simpson design and Simpson quality produce accuracy 
that stays in an instrument year after year. 

The demand for the 260 from men who first used it in the Armed 
Services (in laboratories of 300 government agencies and universities, 
and on the battlefields the world around) has now been added to its 
enormous popularity among radio servicemen. The Simpson 260 is 

easily the world's most popular high -sensitivity set tester for television 
and radio servicing. 

The basic reason for this out -selling and out -performing by the 
Simpson 260 is this: It out -values every other similar instrument in 
the field. You cannot touch its precision, its useful ranges, or its 
sensitivity in any other instrument selling for the same price or even 
substantially more. 

SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, III. 

o 

INSTIUMINTS THAT STAY'ACCYRATS 
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e 41\ 

41 
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SIMPSON 260, HIGH SENSITIVITY SET TESTER 

FOR TELEVISION AND RADIO SERVICING 

Ranges to 5000 Volts-Both A.C. and D.C. 
20,000 Ohms per Volt D.C. 

1000 Ohms per Volt A.C. 

At 20,000 ohms per volt, this instrument is far 
more sensitive than any other instrument even ap- 
proaching its price and quality. The practically 
negligible current consumption assures remarkably 
accurate full scale voltage readings. Current read- 
ings as low as 1 microampere and up to 500 milli- 
amperes are available. 

Resistance readings are equally dependable. Tests 
up to 10 megohms and as low as V2 ohm can be 
made. With this super sensitive instrument you 
can measure -automatic frequency control diode bal- 
ancing circuits, grid currents of oscillator tubes 
and power tube, bias of power detectors, auto- 
matic volume control diode currents, rectified radio 
frequency current, high -mu triode plate voltage 
and a wide range of unusual conditions which can. 
not be checked by ordinary servicing instruments. 
Ranges of Model 260 are shown below. 

Price, complete with test leads 533.25 
Carrying case 4.75 

Volts D.C. (At 20,000 
ohms per -volt) 

2.5 
10 
50 

250 
1000 
5000 

Milli- Micro- 
amperes amperes 

D.C. 
IO 

100 
500 

Volts A.C. (At 1,000 
ohms per volt) 

2.5 2.5 V. 
10 10 V. 
50 50 V. 

250 250 V. 
1000 1000 V. 
5000 - 5000 V. 

Ohms 

Output 

100 0-1000 (12 ohms center) 
0-100,000 (1200 ohms center) 
0-10 Megohms (120,000 ohms center) 

(5 Decibel ranges: -10 to +52 DB) 

ASK YOUR JOBBER 
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Attent00E! 

Here's Your Opportunity to be First to 

Start Your Own 
RADIO SERVICE 

SHOP 
Complete Starting -in -Business 

Package Stocks of 

TEST EQUIPMENT 
$350 rp 

TUBES, PARTS, TOOLS 
Act Quickly! Meet the pent up demand lot 
radio service. Turn your special service training 
intó a profitable business of your own.'No fuss. 
No worry. Here's everything you need-$350 
up. Details upon request! Write, wire or phone 

RCP 448 
"POCKET" VOM 
A.C.-D.C. Volts 

0-5-50-250-1000 
D.C. Mills 

0-.5-10-100-1000 
Ohms 

0.2,000.20,000-200,000- 
2 Meg. 

Si:p 3"x5TA"x2% 

$24.50 net 

RECORD CHANGERS 
UTAH-DETROLA *350C $18.27 
WEBSTER-CHICAGO 436 27.20 

HALLICRAFTERS SX-28A 
$223 

< is, 011V 
o 

at 
- r a o 

SUPER DEFIANT SX25 $94.50 
SKY CHAMPION S20R 60.00 
SKYRIDER MARINE S22R. 74.50 
540 NEW MODEL Approximately 79.50 
SKYRIDER JR. S41 33.50 

HAMMARLUND HQ -129-X$129 

__ , 
Lk> 

TRIPLETT 625-N 
20000 ohms per volt D.C. 
10000 ohms per volt A.C. 

5' Scale -TOPMOST QUALITY 
(12) D.C. Volt Ranges to 5000 
(6) A.C. Volt Ranges to 5000 
(3) OHM Ranges 0 -400 -50000 - 

to Meg. 
(5) D.C. Current Ranges I Ma. 

to IO Amp. 
PLUS OUTPUT and DB. 

RANGES 
$45.00 with test leads. 

PHILCO BEAM OF LIGHT 
Selenium Cell only, no holder 1 80 

20% deposit required on all C.O.D. orders. 2% 
transportation allowance on orders of $25.00 or 
more accompanied by payment in full. 

i. ;111.Á 

KH V I V SUPPLY & 
ENGINEERING -CO., Inc. 
126 SEIDEN AYE. DETROIT 1, MICH. 

'Writs for 
'FREE CATALOG 
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OHM'S LAW 
(Continued from page 25) 

voltage reading would be 35 volts, 
since point C is 75 volts above point B, 
and point E is only 40 volts above 
point B, which is common to both cir- 
cuits. 

The current relationships would also 
follow a definite pattern. This is 
shown in Fig. 11b. Here, an initial 
current divides up in the various 
branches of the resistive network. The 
sum of the currents flowing away must 
always equal the current flowing into 
any branch. The total current flowing 
into the system must always equal the 
total current flowing out. Neither 
current nor voltage can get lost in an 
electrical circuit. The method of mea- 
surement used for Fig. 1 l is known 
as the measurement of voltage drop. 
We now see that voltage is not only 
measured at the source, but may be 
measured between any two points in a 
circuit. 

Fig. 12 illustrates a typical voltage 
distribution problem. A resistive net- 
work has been placed between the two 
terminals of a voltage source. Suppose 
we want to find the voltage across re- 
sistor Re, which is to be applied to a 
circuit represented by R,. The prob- 
lem may be attacked in two ways. 
(The network has been redrawn in 
Fig. 12b to simplify the solution.) We 
may either determine the voltage 
across R, by finding the current flow- 
ing through this resistor, or we may 
find the voltage across it by finding 
the voltage drop across it in parallel 
with Re. Both methods will he dem- 
onstrated. 

Starting at the output, R. and R, are 
in parallel. Therefore, R = 200 X 
600/200 + 600 = 120,000/800 = 150 
ohms. We will call this equivalent re- 
sistance R5, Fig 12c. We now have R,, 
R., and R. in series. Therefore, R. + 

R1 

o . A 

I RZ 

RAD-EL-CO 

Roto-Lok 

AERIALS 

for ALL 
1946 CARS 

TOP COWL OR FENDER 

5 MINUTE INSTALLA- 
TION 

25° ADJUSTMENT 

NO CLUMSY BRACES 

MODEL CO -3 

AVAILABLE NOW 
AT YOUR DISTRIBUTORS 

RAD-EL-CO MFG. CO, 
6300 EUCLID AVENUE 
CLEVELAND 3. OHIO 

Re+R.= 150+ 150+ 100=400 
ohms. We will call this equivalent re- 
sistor Re, and the new circuit is shown 
in Fig. 12d. The next step is the solu- 
tion of R. and R. in parallel. There- 
fore, R = 400 X 400/400 + 400 = 
160,000/800 = 200 ohms, which we 
will call R,,. This is shown in 12e. 
Since R, and R. are in series, R, + 
R. = 100 + 200 = 300 ohms, which 
we will call R. This step is shown in 
12f. Now RI and R. are in parallel. 
Therefore, R = 300 X 100/300 + 100 
= 30,000/400 = 75 ohms, which we 
will call R,,, 7g. Here, R. and R. are 
in series, therefore R = R. + R = 
25 + 75 = 100 ohms, or R,, as shown 
in 7li. Since this is the equivalent re- 
sistance of the network, the current 
brain by the network is I = E/R = 
100/100 = 1 ampere. 

Fig. 12a has been redrawn in Fig. 
12j to show the voltages and currents 
as measured and computed for the vari- 
ous resistive branches of the network. 
Since the entire current will flow from 

Fig. 13. Another type of problem, where Hu current in the circuit is known end it is de- sired to determine how the current divides up 
in the parallel path; Rs = 5 ohms and R, = 10 

ohms. 



point A, this current must necessarily 
flow through R,. To find the voltage 
drop across R E = IR = 1 X 25 = 
25 volts. 

Therefore, the voltage drop across 

R. must be 100 - 25 or 75 volts, since 

this is the first continuous path be- 

tween points A and B, the two ter- 
minals of the 100 -volt source. Now 

part of the 1 -ampere current goes 

through R, and returns to point B, and 
the remainder continues on to R,. 

Since the resistance of R, and the volt- 
age drop across it are known, we may 

solve for the current, which is 1 = 
E/R = 75/100 = .75 ampere. There- 
fore, .25 ampere will flow through R,. 

Since current and resistance are known 
for that portion of the circuit repre- 
sented by R we may solve for the 
voltage drop across it: E = IR = .25 

x 100 = 25 volts. 

Since the voltage as measured be- 
tween points E and B was found to be 

75 volts, the voltage at point F, as 
measured to point B will be 25 volts 
less, or 50 volts. This represents the 
voltage drop across R., which lies be- 
tween these two points. Therefore the 
current in this resistor is .125 ampere. 
The answer to the voltage drop across 
R, can now be found without solving 
any more current paths. Since the 
current through R, started out as .25 
ampere, .125 ampere of which was by- 
passed through R., the remainder of 
this current, or .125 ampere must flow 
around the network represented by R,, 
R., R,, and R . Therefore, the current 
through R. and R, jointly must be .125 
ampere. Referring to Fig. 12c, the 
equivalent resistance of R. and R, was 
found to be 150 ohms. Therefore, the 
voltage drop across R, is: E = I R = 
.125 x 150 = W.75 volts. 

Since the voltage drop across the re- 
sistors is known, the current in each 
resistor may readily he found, by set- 
ting up an equation for each, with I 

as the unknown quantity. 

Fig. 13 shows still another type of 
problem which is often encountered. 
Here, the current in the circuit is 

known, and it is desired to find out 
how the current divides up in the 
parallel path; R, is 5 ohms, and R, is 
10 ohms. The rule of current, which 
obtains for parallel paths, is: Current 
in the resistors in a parallel circuit is 
in inverse proportion to the ' alue of 
the resistors. This means that the 
greater current will flow through the 
lower value resistance. Where the 
voltage drop across the parallel path is 
known, it is simple to find the individ- 

(Continued on page 30) 
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What 
SHURE 

you 
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should know about the 
Pickup Gi~ Phonograph 

What is the 
"Glider"Pickup? 

The "Glider" Pickup is a lightweight, low mass 

Toonte 1r with the new Shure Lever -Type Crystal Cge. 
How is low 

mass achieved? 
The arm is aluminum. It uses no counterweights or 
springs. It has a needle force of only 1HHs ounces. 

What is meant 
by Lever -Type 

Cartridge? 

The Crystal is driven by a lever which improves the 
transmission of needle chuck torque into the Crystal. 
This results in higher output and greater lateral 
needle point compliance. It absorbs full impact of 
sudden jars to the Cartridge or needle, minimizing 
Crystal strain or breakage. 

What is its 
output voltage? 

The various types range from 1.6 volts to over 
3 volts. 

What 
are its playing 

qualities? 

High needle point compliance affords faithful track - 
ing which results in clearer, fuller tone qualities. 
Lightness means longer record life. The "Glider" is 
less susceptible to floor vibrations, improves playing 
of warped records and is especially suitable for Viny- 
lite records. 

SHURE 
Designers 

225 

Patented 

West 

' 

Immediately 
by Shure 

and Manufacturers 

Huron 
Cable 

Available 
Brother.. 

Street, 
Address: 

MODEL 93A-$5.50 
at 

Licensed under 

of Microphones 

SHUREMICRO 

Shure 
the 

BROTHERS 
Chicago 

LIST 

Distributors 
Patents of the Brush 

and Acoustic 

10, Illinois 

Everywhere 
Development 

Devices 

Company 

t 

-SN,IUBE 
. 
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Announcing O H M' S LAW 

New 
CONCORD 

Ru!-',, 
CATALOGS 

Ready Soon! The presses are roaring now, pouring 
out the thrill -packed pages of the first great, post -was 
COMPLETE CONCORD Catalog-featuring 

RADIO SETS AMPLIFIERS 

RADIO PARTS 
ELECTRONIC EQUIPMENT 

Soon it will be in your hands, presenting the 
complete line of brand new post-war designed 
CONCORD Radio Receiving Sets and Amplifiers -incorporating a host of new improvements, 
new developments, modern cabinets, and su- perb quality throughout-plus page after page of nationally - known standard top-quality 
radio and electronic equipment, supplies and 
amateur equipment. Mail the coupon below NOW-to be sure your FREE copy will be 
.mailed to you as soon as off the press. 

Ready Now! 
New CONCORD . 
Bargain Book of 

RADIO PARTS 
SUPPLIES 

EQUIPMENT 
Just off the press: The newest Concord Bar- gain Book listing hundreds of money -saving 
bargains In hard -to -get, standard -make radio parts and electronic equipment. Select your need. from remarkable values In Con- densers, Resistors, Meters. Transformers. 

Relays. Controls. Switches, Genera- tors. Microphones, Speakers, Tools. etc., etc. /Nail coupon for your copy now. 

L- 

RADIO CORPORATION 
LAFAYETTE RADIO CORPORATION 

CHICAGO 7 ATLANTA 3' 
901 W. JACKSON REVD. 265 EACHTREE, ST. 

Concord Radio Corporation, Dept. S-36 
901 W. Jackson Blvd., Chicago 7, Illinois 
Please mall immediately FREE copy of the 
New Radio Parts Bargain Supplement-and place my name on the list to be one of the first to receive the new CONCORD COMPLETE CATALOG. 
Name 
Address 
City State.... 
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(Continued from page 29) 

ual currents. However, to find the 
individual currents without knowing 
the voltage drop, but knowing the total 
current, the problem becomes one of 
ratios. That is, R, : R2 = It : L. To 
understand how this operates, it is 
merely necessary to refer back to Ohm's 
law, which states that E - IR. The 
proportion equation merely says that 
the IR drops in each leg of the parallel 
circuit are identical, since both are 
equal to the same E. Since E is not 
known, two methods may be used to 
solve for the individual currents. For 
those not versed in mathematics, the 
simplest method is to first determine 
the equivalent resistance of the multi- 
ple path, and then solve for the voltage 
drop and finally the current, or to use 
the following formula and solve di- 
rectly, Referring to Fig. 13, 12 = IR-/ 
R1 -{- R2. Suppose we wanted to know 
the current through R, and R2, if the 
total current is 6 amperes, and R2 = 
5 ohms, and R2 = 10 ohms. 

Applying the formula, It = 6 x 10/5 
-I- 10 = 60/15 = 4 amperes. 

Since 6 amperes is the total current, 
the current flowing through the other 
resistor is the remainder, or 2 amperes. 
Where more than two paths are in- 
volved, it is suggested that the voltage - 
drop method be used. 

DEFLECTION CIRCUITS 

The DuMont 14 -inch television elec- 
trostatic receiver uses a special high - 
voltage driver tube, 6R6G pentode, for 
both deflection circuits. 

In the GE models HM -225B and 
226-B we have the magnetic deflec- 
tion -type tube. A special 6AL6G 
power tetrode similar to a 6L6 or, bet- 
ter, an 807 fitted with a top cap for the 
plate, is used for protection against 
surges. Horizontal damping RC cir- 
cuits are used in both primary and sec- 
ondary of the matching transformer. 
An adjustment is provided in the sec- 
ondary circuit. For vertical output a 
6V6 is used without damping. Both 
yoke load circuits are grounded. 

Magnetic deflection is also used in 
RCA models TRK-90 and 120. A 6L6 
horizontal output and 5V4G diode 
damping tube is used across the yoke. 
A horizontal centering control supply- 
ing - % volt or so acts directly on the 
yoke, and a 5,600 -ohm resistor shunts 
one of the vertical deflection coils for 
balancing. A 6J5 with a variable cath- 
ode resistor for vertical linearity sup- 
plies the vertical yoke. 

For Soldering in 
Tight Places ... 
DRAKE ( 

ki 
No. 400 Soldering Iron 

Smallest Industrial Iron 
Ever Designed 

60 Watts -% in. Tip 
Only 9 in. long. Wt. only 8 ox. 
This mighty mite is backed by 
DRAKE's 25 years of soldering iron 
manufacturing experience. The high quality and long -service of DRAKE 
Soldering Irons have made them out- 
standing favorites with all types of 
radio men everywhere. The DRAKE 
No. 400 is an outstanding value at 

Only $4.59., 

r 
fI 

Drake Has an Iron 
for Every Purpose. 

Ask Your Radl. 
Parts Jobber 

DRAKE ELECTRIC WORKS, INC. 
3656. LINCOLN AVE;, CHICAGO 13: ILL. 

MONEYSAVING 
SPECIALS 

4" Electro Dynamic Speakers, 
950 ohm 5 5" Electro Dynamic Speakers, 
950 otun 

6" Electro Dynamic Speakers 
450 oh 

5" 6 -Volt Auto Speakers 7" 6 -Volt Auto Speakers 8" 6 -Volt Auto Speakers 
6 y 9" 6 -Volt Oval 

Speakers 

1.98 950 

1.86 

1{ 

Ci 

1.95 
2.04 
2.20 

Auto 
2.20 

CONDENSERS 37c EACH 
20 -Slid 150 V Tubular condensers 37a 
20-20 Mrd 150 V Tubular condensers 60e 
20-30 Mid 150 V Tubular condensers 69e 

=Nt; .; 
+mu, 

SAVE ON WIRES & CABLES 
hookup wire-short lengths lb 69e 
Hookup and Push -Back Wire-assorted colors-rubber, cotton and plastic cover -89c per 100'-10 assorted 100' rolls 

$7.80 
Single conductor shielded rubber -covered microphone cable -6 to 90 R. lengths per ft. 6. 
Two conductor shielded rubber -covered microphone cable -short lengths -6 to 90 ft. per ft. 10. 
WRITE for latest bulletin listing hundreds of Items available for iuuuedlate shipment. . / 

5DUfD EQUIP. CO., Dept. 
911-913 JEFFERSON AVE ,TOLEDO 2, OHIO 
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OSCILLOGRAPH 
TESTING 

(Continued from page 14) 

positive in phase position when a volt- 
age maximum is indicated to the right 
of the screen center. A similar pat- 
tern, in which the maximum occurs to 
the left of the screen center, is known 
to be late, or negative in phase posi- 
tion. The preceding phase positions 
occur only if the pattern writing pro- 
gression is positive. If the writing 
progression is in a positive direction, 
a maximum occurring within the first 
half -cycle of the a -c waveform appears 
in the early, or left-hand section, of 
the screen pattern, inasmuch as the 
horizontal deflection voltage variation 
begins the writing progression from 
the left-hand side of the screen. 

With the exception of certain spe- 
cific instances, such as that necessitat- 
ing the determination of harmonic fre- 
quencies, the voltage impressed across 
the input terminals of the horizontal 
deflection amplifier varies linearly with 
respect to elapsing time, the latter 
potential being derived from the linear - 
time -base or sweep -frequency oscilla- 
tor incorporated into the conventional 
oscillograph. If, under these condi- 
tions, an a -c potential is applied to the 
input terminals of the vertical deflec- 
tion amplifier, a sine wage appears on 
the screen. Further, if the output fre- 
quency of the linear time base is in 
synchronism XX ith the a -c input volt- 
age, a single a -c cycle appears on the 
screen. Here, a single variation of the 
sweep frequency occurs within the 
period required for the completion of 
the a -c cycle. It is readily evident, 

(Continued on page 32) 

Fig. 3. Circular screen pattern. Here, the 
vertical and horizontal deflection potentials are 
exactly 90° out of phase with relation to each 
other, and are of approximately equal potential 
level. Further, each potential is of sine wave 
form, with the result that the vertical potential 
is always at a maximum when the horizontal 

potential passes through zero voltage level. 

Meet Alfred A. Ghirardi- 
servicing expert and author of 
the most widely used books 
in .radio technical publishing 
history. 

I'LL TEACH ANY 
AMBITIOUS SERVICEMAN 

T0 WORN BETTER, 
FASTER, MORE 
'PROFITABLY! 

OR REFUND Every 
Where will you be when servicing com- 

petition again gets tough? What will 
happen when you are called upon to re- 
pair the highly complicated F -M and Tele- 
vision equipment? Or industrial Elec- 
tronic equipment? Whether you have the 
basic training these famous books shown 
here are so well equipped to give-OR 

..,_ ." ' ,: 
" '%: i . 

$ 
Q 

R 
O A 

Npt' r.' -: 

i`%.' 'e' ; 
s!% 

This big manual -size Ghir- 
ardi Handbook is worth an 
other man in your shop. 

K. 

Cent of YOUR MONEY! 
WHETHER YOU DON'T-will tell the 
story! 

Read these two Ghirardi servicing books 
for five full days. If you're not fully 
satisfied return them and every cent of 
your money will be refunded and no 
questions asked! 

ELIMINATES TEDIOUS TESTING 4- on 4 jobs out of 5 
Maybe you're tried servicing short cuts before-NOW try the one method 

that really works-the one that pays for itself In timo saved on the very 
first job. There's no magic about it. In this big 4 -lb. 744 -pago Manual - 
Size RADIO TROUBLESHOOTER'S HANDBOOK Ghlrardl supplies you 
with a carefully tabulated compilation of common troubles (and their 
remedies) that account for about 90% of the service work on almost over7 
model of radio in use today-over 4800 models of 202 manufacturers. You 
just look up the Make, Model and Trouble Symptom of the radio you want 
to repair. Four times out of five all troubleshooting and testing will be 
eliminated. More than half your timo will be saved. The Handbook will 
tell you exactly what the trouble is likely to be-- and exactly how to repair 
it. Ghlrardl passes on to you the priceless servicing experience obtained 
from thousands of hours of tedious troubleshooting so that you may save 
your own precious time and make your work EASIER. In addition, there 
are over 300 pages of repair data and diagrams, tubo charts, tuning align- 
ment and transformer data, color codes, etc., designed to help you repair 
kNY RADIO EVER MADE better, faster, more profitably. Only $5 com- 

plete-and sold on our UNRESERVED 5 -DAY MONEY -BACK GUAR- 
ANTEE BASIS. 

DON'T BE A "HACK"! 
Learn PROFESSIONAL Servicing by Modern 

Scientific Methods 

MODERN RADIO SERVICING is Alfred A. Ghlrardi's 
famous COMPLETE 1 VOL. COURSE in professional radio - 
electronic ser,ico work. It gives you the kind of training 
that will be your "Open, Sesame!" to the better money- 
making opportunities that only scientifically and thoroughly trained servicemen will be 
in a position to grasp-Including profitable industrial electronic work. It explains 
all types of radio-electronle test instruments. It shows you how to analyze circuits 
scientifically; how to use all types of test instruments for troubleshooting; how to 
test, repair and replace components; how to make substitutions-how to handle every 
phase of radio repair work from A to Z by approved time -saving MODERN methods. 
Absolutely "tops" either as a basic course or as a "refresher" course on any type 
of work that puzzles you. Worth Its weight in gold In giving you real Know -How 
and paving your way for a profitable radio -electronic -television future. No other 
book can compare with this one for Complete, easily understandable instruction on 
every phase of service work. "I recently finished a course In a N. Y. radio school, 
and all my learning at the school did not help me to understand and repair radios 
as quickly as did this one book. I made my money back on one job alone!" 
writes Henry Miller of Brooklyn, 
N. Y. 1300 pages -708 illustrations - 
720 self -test review questions. Only 
$5. 5 -DAY MONEY -BACK GUAR- 
ANTEE. 

MONEY -SAVING 

OFFER 
Let the HANDBOOK save 

time on common service jobs. 
Let MODERN RADIO SER- 
VICING train you for PRO- 
FESSIONAL electronic ser- 
vice work. Get BOTH big 
books at special Money -Sav- 
ing Combination price of only 
$9.50 for the two. Mall cou- 
pon today) 

STOP GUESSING, 

MISTER ! 

Get where the good 
money is-by learning to 
handle even the most com- 
plicated jobs profitably) 

HAVE A LOOK. AT '.THEM -NOW! 
II Murray Hill Books, Inc., Dept. S-36, 

232 Madison Ave., New York 16, N. Y., U.S.A. 

Enclosed find $ for books checked; or 
(In U.S. X. only) for this amount plus postage. If 
fled, I may return the books within 5 days for full 

O send C.O.D. 
not fully setts - 
refund. 

RADIO TROUBLESHOOTER'S HANDBOOK 55 ($5.50 foreign). 

MODERN RADIO SERVICING 55 ($5.50 foreign). 

MONEY -SAVING COMBINATION OFFER: Both big books- 
over 2010 pages-only $9.50 for the two ($10.50 foreign). 

Name 

Address 

City & Dist. No State 

-- 
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MOLDED -IN -BAKELITE 

Mica 
Capacitors 

A real choice of several tiny 
postage -stamp" micas for 

use in typical receiving cir- 
cuits. 

High -voltage bakelite capaci- 
tors - even úp to 10,000 v. 
D.C. Test - for heavy-duty 
applications. 

Silvered mica capacitors 
in standard plus/minus 5%. 
tolerance for critical appli- 
cations. 

Ask Our Jobber... 
He carries a stock of Aerovox mica capaci- 
tors for your convenience. Ask for the types 
you need. Ask for the new postwar catalog 
-or write us direct. 

[INDUSTRIAL SPPuultipÑS 
AEROYOXCORP.,NEW BEDFORD,MASS.,U.S.A. 
Lgort:13 E. 40th St, New York 18, N.Y. Cable:'ARIAB' 
M Cabana: AEROVOX CANADA LTD., Hamilton. Oat. 
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OSCILLOGRAPH 
TESTING 

(Continued from page 31) 

therefore, that two complete cycles 
appear on the electron screen if the 
sweep frequency is one-half that of the 
a -c wave under observation. Similarly, 
further decreases in the sweep fre- 
quency must result iii the appearance 
of additional cycles on the screen, since 
the length of the sweep cycle must in- 
crease with a decrease in its frequency.. 

Where the horizontal sweep fre- 
quency is in synchronism with the a -c 
voltage under observation, and the 
latter is distorted by the presence of 
harmonics, this distortion is readily 
visible in the pattern, appearing as a 
wave of small amplitude, which is 
superimposed on the main a -c wave 
being studied. 

Since most horizontal deflection am- 
plifiers are provided with a switching 
system, which provides for the appli- 
cation of external voltages to the input 
amplifier terminals, it is possible to 
develop many types of waveforms, such 
as the circle and ellipses appearing in 
Figs. 2, 3 and 4. . 

A circle appears on the electron 
screen if the horizontal and vertical 
amplifier input potentials are of sim- 
ilar frequency, but displaced by 90° 
with respect to each other. Under 
these conditions, the horizontal voltage 
attains a maximum when the vertical 
voltage passes through a minimum. 
Conversely, the vertical potential at- 
tains a maximum when the horizontal 
potential is at íts minimum. Further, 
the horizontal input potential fluctua- 
tion rate is at a minimum when the 
vokage attains either a positive or 
negative maximum. Hence, the hori- 
zontal writing progression is alter- 
nately positive and negative, respec- 
tively, as is also the vertical progres- 
sion, and a circle appears on the screen. 

In the right-hand, or positive, ellipse 
of Fig. 4 the vertical deflection poten- 
tial attains á maximum, in negative 
voltage, to the left of the screen verti- 
cal axis, and a positive maximum to 
the right of the axis. Here, the indi- 
cated please displacement between the 
vertical and horizontal deflection po- 
tentials is greater than 90°, and the 
vertical voltage wave is known to be 
late, or positive, in phase position with 
respect to the horizontal voltage. In 
the instance of the left-hand ellipse 
shown in Fig. 2, however, the vertical 
deflection voltage wave is early, or 
negative, with respect to the horizontal 
wave, the vertical positive voltage 
maximum now appearing to the left of 
the screen vertical axis. Hence, it is 
po-ssible to determine, from the posi- 
tion of the oval or elliptic pattern, 

"TAB" 
That's A Buy 

r _ ! - 9 rr 
A ... . ) 

.=. 

ELECTRONIC VOLT -OHMMETER BRAND 
NEW U. S. ARMY TYPE 1.107-F PRECI- 
SION UNIT. Rugged design housed steel case 
6"x91/4"x4t/a" leather carrying handle. Con- 
tains Simpson 4" highly damped 400 microamp 
Alnico meter. Clear visible scale large numsr- 
els easily readable at all points. All voltage 
ranges ten megohms sensitivity; reads 0.3 volts 
In .05 a steps; 0.10 volts In .2 v steps; 0-30 
volts In .5 v steps; 0-100 volts in .2 v steps; 
0-300 volts In 5 v steps-OHMS 1151 from .02 
to 1000 ohms; RxIO from 2 to 1000=; Rx100 
from 20 to 00000e: WOO from 20 to I mep=; Rx 10000 from 2000 to 10 meg. 
(center stale Is 10) Unit complete with 3 
test leads; batteries and Instructions. Cost 
g ov't $65. "TAB" special 529.70 Additional 
V.T.V.M. Loctal tube I LE 3/SP Sig C $1.15. 

CONDENSER tub.dual 4OMFD 15OWV 30 for. 57.95 
CONDENSER can dry uprt.mtg 500MFD 60WV .95 
CONDENSER WE oil I6MFD 400V TWO for 2.35 
CND. SPRAGUE Gvt.Ins I5MFD 35WV 10 for .95 
COND. SPRAGUE Gvt.lns SMFD 35WV 20 for 1.00 
CONDENSER KIT 24 midget oil Cornell Dub. 

8 each size 1&2&3 X .05MFD 300WV Get. I. 2.40 
RESISTOR KIT 100BT SO to I meg 2.50 
RES'R prec.WE Macey 1000-5000-10000 ohm @ .25 
30,000 ohm @.35: 200,000 @.55:500,000 @.65 .65 
Precision SPRAGUE meaomax gvt.lnsp IB meg. 2.50 RADIO NOISE FILTER Mallory NFI Two for .98 
RCA 6AC7.1852 new gvt.lnsp.(L.P.$1.75) .05 
TNSF, 14SV6OCpr1,650VCt300ma; 5V3A, 6VSA 3.95 

$1 Min. orders FOB, N.Y.C. Add Postage all 
orders and 25°f, deposit. W Hltehall 3.3557. Send for catalog 300. Don't wait, rush orders as quan- tities are limited. 

"TAB", Dept. S-4 
Six Church Street, New York 6, N. Y. 

Our Central Location 

Electronic Service parts 
- 

large stocks assure the finest and ..,ose 
complete telethons of all available items 
at lowest prevailing prices. Thousands of 
active buyers depend on us for their entire 
Radio repair and replacement requirements. 
Because we understand service problems, 
every order is expedited for delivery in 
double quick time. Everything we do is 
planned for convenience and satisfaction to 
our customers. You will find it profitable to 
make Radolek your buying headquarters. 

FREE BUYING GUIDES 

FAST SERVICE! 
RADOLEK CO., Dept. 5-112 
601 W. Randolph St., Chicago 6, III. 
Pieo,e ,end FREE Buying arta. Sepptemente 
NAME 

ADDRESS 

Because of existing conditions we keep our 
customers right up to the minute on avail- 
able merchandise by releasing supplements 
frequently instead of sending our regular 
Big Profit Guide 
once a year. Send 

t l EL the coupon now R 
to get these Free . 
Buying Guide Sup- 

f/ pigments as they DOLE 
are issued. / 44lr rl Byr1i 

t CN;de a 
e. 

/, 

ORDER FROM RADOLEK 
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whether the phase angular relation 
present between the two given voltage 
waves is greater or less than 90°. 

If the a -c potentials applied to the 
input terminals of the horizontal and 
vertical deflection amplifiers are in 
synchronism, a straight line appears 
on the screen. This line pattern lies 
at a 35° angle, with respect to the 
screen horizontal axis. Therefore, in 
the application of circular and elliptic 
patterns, the resolution of the pattern 
into a straight line indicates the ap- 
proach of complete synchronism be- 
tween two frequencies or waves. The 
development of the straight-line pattern 
results because the vertical and hori- 
zontal voltage maximums occur at pre- 
cisely the same instant. 

Lissajou Figures 

Where the frequencies of the poten- 
tials applied to the input terminals of 
the vertical and horizontal deflection 
amplifiers differ in frequency, the pat- 
tern written on the electron screen of 
the cathode ray tube is one of the 
familiar Lissajou Figures.' This type 
of pattern varies either with the fre- 
quency or the frequency ratio applied 
to the deflection amplifier input ter- 
minals. Thus, if the vertical deflec- 
tion frequency is 180 cps, and the hori- 
zontal component has a frequency of 
60 cps, a single a -c cycle appears on 
the screen. Here, the ratio between 
the two frequencies is three to one. 
l iowever, if the vertical deflection po- 
tential has a frequency of only 120 cps, 
a half cycle pattern appears on the 

(Continued on page 34) 

[Application Notes Number 1, Allen Du Mont 
Laboratories, Passaic, N. J. 

IT. J. Reich. Theory and Application of the 
Electron Tnbe, First Edition, pp. 594.595. 

Fig. 4. Right-hand ellipse. In this pattern, the 
n -e vertical and horizontal components are of 
equal potential, but are displaced by an angle 
greater than 90°. Hence, the vertical negative 
maximum occurs early in the horizontal ssveep 

cycles. 
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Radio servicemen, amateurs and elec- 
tronic engineers have long demanded durable transformers 
with versatile adaptability. Stancor has consistently met 
these demands with manufacturing products with highest 
quality materials and workmanship in each separate pro- 
duction operation ... engineering, coil -winding, laminat- 
ing, assembling, -finishing, testing and final packaging. 

Today over 80% of all Universal Power Transformers 
now in use are replaceable with a Uni-dapt Stancor cata- 
log item. For all transformer replacements, think first 
of Stancor. 

MaS11w140.s 

SSAG4 STANDARD TRANSFORMER CORPORATION 

oA 

STANCOR 
1500 NORTH HAISTED STREET CHICAGO 22, ILLINOIS 
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* Shiny green Clarostat cartons 
once more dress up the jobber's 
shelves. It's the green signal in- 
viting you to resume full speed in 
getting your share of the postwar 
business with Clarostat: 

COMPOSITION CONTROLS 
WIRE -WOUND CONTROLS 

POWER RESISTORS 
GLASOHM RESISTORS 

BALLAST RESISTORS 
METAL -TUBE RESISTORS 

SOUND -SYSTEM CONTROLS 
ETC.. ETC. 

* NEW CATALOG! 
Our new No. 46 postwar catalog tells the whole 
story. Ask your jobber for a copy-or write us. 

t 
. ; , CLAROSTAT 

CIAROSTAT MFG. CO., Inc. 285.111.6m St., Brooklyn; N.Y. 
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OSCILLOGRAPH 
TESTING 

(Continued front page 33) 
electron screen. Again, if the vertical 
deflection potential has a frequency of 
240 cps, and the horizontal voltage a 
frequency of 120 cps, the pattern writ- 
ten on the electron screen resembles, 
somewhat, an athlete's barbell. In this 
instance, the ratio between the two fre- 
quencies is again two to one, but the 
frequencies differ. 

Since the Lissajou pattern written 
on the screen varies either with the 
frequency or the ratio between the ver- 
tical and horizontal deflection frequen- 
cies, a detailed study of the various 
patterns is necessary. However, each 
of the various patterns serves as a 
ready means of frequency comparison, 
particularly in such instances wherein 
one of two given frequencies is known. 
Each pattern is also useful where the 
output frequency of a wave generator 
or oscillator must be adjusted precisely 
to a given harmonic of a known funda- 
mental frequency. 

(To Be Continued] 

COLOR DYNAMICS 
(Continued from page 13) 

the same reason and to further increase 
the room's color appeal." 

Recommended Color Specifications° 
Display Space 

Commenting on the colors to be used 
in display areas, the experts say : 

I. Walls ... The main walls of the 
display space should be painted in cool, 
restful colors, such as shales of cas- 
cade blue or eye -rest green. These 
colors should be used on the larger 
areas of the store. Colors of attrac- 
tion, such as suntone, rose -tan, or a 
let -down of these, may be used to good 
advantage on less important walls for 
holding the interest of the customer. 

2. Ceiling ... The ceiling in such a 
store maybe painted suntone, or a let- 
down of suntone, to good advantage. 

Credits 

To the paint division of Pittsburgh 
Plate Glass Company the author offers 
his sincere thanks for the kind cooper- 
ation and the specially prepared data 
and recommendations for Service 
Shops included in this article. 
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7EfCTRICCempany 
. 

Newark.,. 2w,tdltaaSt 
115.111 W. 451h St. N t n i oat 

CHICAGO 6 

HEW YORK IS 
SAM pOHCHtit 

ANTHER 
NEW ARK 

5TORE' 

0 Located at 212 Fulton 
St., New York 7, N. Y., 
another big Newark Elec- 

tric Company store baa been 
opened to serve your radio 
and electronic needs. Stop in 
at the new downtown New 
York store, which is managed 
by HY Kahn, and you will 
find the same competent per- 
sonnel that has made buying 
at other Newark stores a 
pleasure. 

NEWARK BARGAIN 

SHEET AVAILABLE 
Mail us your name and ad- 

dress and we will send you 
Newark Electric's famous bar- 
gain sheet each month. Write 
today. Address Dept. S of 
nearest Newark branch. 

ADOLPH GROSS 

DIAL DRIVES 
(Contin.ued from page 22) 

Gardner uses a- 600-kc and 1,400-kc 
index line for receiver alignment as 
well as a pointer index line for setting 
the pointer; Fig. 7. A 60" cord is re- 
quired. 

In recording, cord is passed around 
idler pulley A, over color disc pulley 
B, under color disc pulley C, and 
around idler pulleys D, E, and F. 

A -turn counterclockwise is wound 
around drive pulley. Cord is passed 
through slot in rim, tension spring is 
stretched and cord tied to it. 

Dial Light Diffuser 

A dial light diffuser is featured pis 
Ward's 64WG-1804A, Fig. 8. Record- 
ing is similar to procedures used for 
other Ward models. 

Belmont 6D111 

A good taut string is required in 
Belmont's 6D111, Fig. 9. Only 6" of 
cord are required because the cord 
doesn't make a complete circuit but, 
instead, works against a helical spring. 

(Continued on page 35) 



DIAL DRIVES 
(Continued from page 34) 

In Fig. 10, Ward's 54BR-1505A, the 
cord has to turn two drums, one for 
the tuning capacitor and one for the 
dial. To hold calibration, the cord be- 
tween the pulleys must not slip or 
stretch. 

In replacing the cord a 36" string is 
used. In step 3, 1% turns are wound 
clockwise, passing string under clip. 
Three turns are wound toward front 
of chassis (step 4). 

Fig. 11 shows another form of drive 
with the spring directly in series, True - 
tone D2610. 

There are several types of drive 
cord. Braided types are better than 
twisted types, strands parting more 
easily from the latter. Good quality 
fishline may often be substituted for 
standard drive cord. In pulley sys- 
tems, the cord should leave the pulley 
in the plane of the pulley (it should be 
properly lined up) to prevent jumping 
the track. 

Tracks in which the pointer slides 
should be lightly greased to prevent 
noise and sticking. However, the cord 
should not become greasy because this 
will decrease the friction between driv- 
ing shaft and cord, causing slippage. 
When a string does get full of oil or 
grease and it is not desirable to replace 
it, powdered rosin or non -slip com- 
pound may be applied to combat the 
tendency to slip. All pulleys should be 
free -running. 

Fig. 10. Ward 548R1505A drum drive. 

Fig. 11. Truetone D2610 drive using a spring in 
series. 

PS Ai7R 
TUNINGSHAFT, 7 \ I 

SPRING MUST TAKE 
UP AL.. SLACK 

TURN COYPLEtEL" 
COUNTERCLOCKWISE 

Q 
DISCONNECT ~.r 
FEATURE, . í !G . 

_ =`t_-- 

a 4 .0 
' 

o 

CARTRIDGE 
REPLACEMENT 

WORK GREATLY 

SIMPLIFIED 
Phonograph Pickup Cartridge replacement business is 

of special interest to every man in the service field. 
In ordering and installing such cartridges, thé short 
cut to satisfactory service is duplication of type used 

in the original assembly. Where manufacturers of 
radio -phonographs, record -changers and play -back 
equipment have tested, approved and used Astatic 
parts, service men will find it advantageous to follow 
their lead in making repairs or replacements. Among 
other improvements in the design of new Astatic 
Phonograph Pickups is a "Quick -Disconnect" feature 
to save service time and eliminate messy soldering in 
cartridge replacements. Wire lead terminal connec- 
tions, under the new plan, may be slipped on or off 

the cartridge pins with the ut- 
most ease ... a small detail 
.. , but an important one to 

NEW the service man. 
L-70 
Series 
Cartridges 

Astas Crystal Devices 
manufactured under Crush 

Derelapman, Ca. patents. 

"You'll 
HEAR MORE 

from 
ASTATIC' 

THEri - / 
CORPORATION 

CONNEA U T, OHIO 
IN CANADA 'CANADIAN ASTATIC LTD, TORONTO, ONTARIO 
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Available 
11A(01Á) 54/ 
26 ..55¢ 

55¢ 
55/ 
60¢ 
60¢ 

5Y3 
80 
76 
78 
6SF5....67v 
5Y4 75¢ 
39/44 76¢ 
30 76¢ 
5Z3 
5U4 
6C6 
606 
6F6 

76¢ 
76¢ 
76¢ 
76¢ 
76¢ 

61-16 761 
6K7 761 
6SA7 76¢ 
6SK7 76/ 
6SQ7 76¢ 
5W4 . . . 76¢ 
3Q5 ...$1.51 

±TUBES 
Standard Brands 
ALL GUARANTEED 

for Immediate Delivery 
6R7 90¢ 
5X4 99¢ 
7A4 ...$1.00 
7A5 ...$1.00 
7A6 . . . $1.00 
7A7 . . . $1.00 
7B4 . . . $1.00 
7B6 . . . $1.00 
6A7 . . . $1.00 
7C6 . . . $1.00 
12K7 ..$1.00 
14B6 . . $1.00 
1A5 ...$1.09 
105 ...$1.09 
1H5 ...$1.09 
6U5 . . . $1.10 
47 ....$1.10 
6E5 ...$1.10 
OZ4 . . . $1.20 
1R5 ...$1.20 
1S4 ...$1.20 
117Z6..$1.59 
155 ...$1.20 

TUBE KITS 

1T4 $1.20 
3S4 $1.20 
6K8 $1.21 
XXL $1.21 
XXD . . . $1.21 
6F7 $1.21 
1A7 $1.27 
1N5 $1.27 
2A3 $1.27 
35Z3 . . . $1.27 
35A5 . . . $1.27 
7B7 $1.30 
25Z6M . . $1.30 
7A8 $1.30 
12K8 $1.30 
111%15 $1.41 
6L6 $1.41 
50A5 $1.41 
14Q7... $1.41 
14A7 $1.41 
117L/M7 $2.27 
117N/P7 $2.27 

SOL6, 3515, 
125Á7, 125K7, $488 

12507 
FOR ALL 5 

TUBULAR CONDENSERS 
EMERSON 20/20 MFD 

150 Volts 
GUARANTEED FRESH 

`D:1 

55° 
CRYSTAL PICKUPS 

COMPLETE WITH 
HARDWARE LATEST 

DATE OF MANUFACTURE 
$287 

Each 

A GOLD MINE 
RADIO HARDWARE 
Transformers ...Coils ... Sockets of all types 

. Screws, all sizes . .. Nuts . .. Bolts ... 
Grommets ... Angles ... Wire ... Resistors 
... Portable Battery Plugs ...Connectors Connectors... 
Terminal Strips ... Insulators ... Lugs .. . 

Spaghetti, ETC. 

A $25.00 VALUE-DON'T MISS IT! 

$200 
Box 

31/ x 6 x 9" LOADED 

-or 
And hundreds of other items. Send postal for 
free complete catalog of radio parts, tubes, 
batteries, record players, etc. Orders filled 
as received. We ship anywhere. Dept. S. 

FLANAGAN 
RADIO CORP. 

America'sLargest Stock of RadioTubes 

N. E. Cor. 7th & Chestnut St., Phila. 6, Pa. 
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LEGION OF MERIT AWARDED TO 
JOHN F. RIDER 

John F. Rider, Lt. Col. Signal Corps 
(retired) received the Legion of Merit 
medal at a formal military ceremony held 
at Fort Monmouth recently. 

He was cited for his . . "exceptional 
administrative service to the Signal Corps 
Publication Agency." 

From November 1943 to May 1944, he 
planned and supervised the production of 
60 technical manuals covering radar 
equipments already in theatres of opera- 
tion but without adequate instructions for 
their installation, operation, maintenance 
and repair. This was accomplished 60 
days prior to the completion date. 

Production May 1944 to May 1945, 
under Lieutenant Colonel Rider's super- 
vision as Executive Officer, Deputy Di- 
rector and Acting Director of Signal 
Corps Publication Agency successively, 
reached a total of 1906 different publica- 
tions. 

* * * 
SYLVANIA TUBE BOOKLET 

A 20 -page 8/" x 11" reference book- 
let giving typical operating conditions, 
characteristics and tube base diagrams 
for over 450 types of tubes used in re- 
ceiver and industrial electronic applica- 
tions has been announced by Sylvania 
Electric Products, Inc. 

The tube base diagrams in the booklet 
are also available separately, printed on 
card stock and punched for wall mount- 
ing. 

* * * 
NEWS OF THE REPRESENTATIVES 

A group of representatives of radio 
parts manufacturers headed by Gordon 
G. Moss recently held a meeting at the 
Cosmopolitan Hotel in Denver. Colo. to 
consider the formation of a new chapter 
of The Representatives. Members and 
non-members of the national body who 
attended the meeting included : Franklin 
Y. Gates, Gail Halliday, Leroy G. Moss, 
Gordon G. Moss, Richard A. Hyde, Ron 
Bowen, W. C. McCloud and B. A. 
Franklin. Representatives in the moun- 
tain states who are interested are invited 
to communicate with Gordon G. Moss, 
P. O. Box 428, Greeley, Colo. 

Leonard Carduner, 401 Broadway; Dr. 
Irvin Brendel, 60 East 42nd St.; and 

RADIO PARTS SHOW BOARD OF 
DIRECTORS 

. . rip 
. . . . , 

. 
_ 

`'" . .y - 
' 

.. 

Left to right: Kenneth C. Prince, general man- 
ager, show corporation; J. J. Kahn, Standard 
Transformer Corporation, director; H. W. Clough, 
Belden Manufacturing Company, president; John 
W. Van Allen, general counsel, Radio Manu- 
facturers Association; Bond Geddes, executive 
secretary, R.MA.; Leslie F. Muter, The Muter 
Company, director; R. P. Almy, Sylvania Elec- 
tronic Products, director; Sam Poncher, Newark 
Electric Company, director; J. A. Berman, Shure 
Brothers, director; Charles Golenpaul, Aerovox 
Corporation, director; and W. O. Schoniog, 

Lukko Sales Company, director. 

Harold D. Weiler, 13.2 Nassau St., have 
become members of the New York chap- 
ter. A. J. Nelson, P. O. Box 2244, 
Denver, Colo. and D. E. Bursell, 2233 
University Ave., St. Paul 4, Minn., have 
become members -at -large. 

W. S. Trinkle has been reelected pres- 
ident of the Mid-Lantic Chapter. Other 
reelections included N. M. Sewell, vice 
pres. ; and Samuel A. Jeffries, sect'y-treas. ; 

Crinkle and Jeffries, along with John 
Keefe, Jr. were designated as delegates 
to the national convention in May. 

Ernest L. Wilks has been elected pres- 
ident of the South Western chapter. M. 
F. Klicpera is now vice president, and 
Hal F. Corry is secretary -treasurer. 
Wilks, G. G. \Villison and John M. 
Maynard were designated as delegates 
to the national convention. 

Norman Neely, J. T. Hill, Vern T. 
Rupp and Herb Becker were named dele- 
gates of the Los Angeles chapter. 

Richard F. Brookfield, Times Medical 
Bldg., Ardmore, Pa., and James P. 
Faries, 416 Hawarden Road, Springfield, 
Pa., have become members of the Mid- 
Lantic chapter. 

The Missouri Valley chapter will be 
represented at the national meeting by 
R. W. Farris, F. C. Somers, Sr. and E. 
B. Lundgren. 

The following members . recently 
moved : Byron L. Moore to 202 Ward -- 
man Road, Kenmore 17, N. Y.; G. L. 
Koenig to 19 West Linwood Blvd., 
Kansas City 1, Mo. ; E. B. Lundgren to 
402 Manufacturers Exchange Bldg., 
Kansas City 6, Mo.; James Millar, 1000 
Peachtree St., N. E., Atlanta, Ga.; K. 
E. Hughes to 303 W. 42d St., N. 1. 18, 

Í8.YEARS IN RADIO 

Get This 71eto Catalog 
By This Old Firm 

Latest developments in 
radio and electronic parts 
and devices, newest ham 
gear, gadgets to delight 
the heart of the 
experimenter, 
bargains in war 
surplus supplies. 

Buy from B -A 

Save Time 

Save Money 

Get the 
Newest 

Deal with 
This Old 
House BURSTr/NAPOLprC 

.. ..;.:..,` 

It s 

FREE, 
T0 YOU 

MAIL COUPON TODAY 
Don't delay, get your copy of this book. 

RIM 

BURSTEIN-APPLEBEE CO., 
1012 McGee, Kansas City 6, Mo. 

Send me FREE new catalog. SERVICE 

I AM 
STATE CONNECTION IN INDUSTRY 

NAME 

ADDRESS -- 
TOWN STATE 



N. Y.; and Leroy G. Moss to 1055 Penn- 
sylvania St., Denver 3, Colo. 

* * * 

SPARKS AND LEEDOM JOIN SPRAGUE 

George R. Sparks and John N. Leedom 
have been appointed field engineers of 
the Sprague Products Company, North 
\dams. Mass. Both men will work under 

the direction of research engineer Leon 
Podolsky. 

* * 

JACK SIEGEL APPOINTED STAMFORD 
TRANSFORMER V -P 

Jack R. Siegel has been named vice 
president in charge of sales and advertis- 
ing for the Stamford Electric Products 
Company, Sunnyside Avenue, Stamford, 
Conn. 

* * * 

INSULINE CATALOG 

.\ catalog, detailing the 1946 line of 
antennas and antenna accessories, has 
been released by the Insuline Corporation 
of America, 36-02 35th Avenue, Long 
Island City, N. Y. 

Described are f -m and television an- 
tennas, as well as five different types 
of auto -radio antennas. Auto -radio an- 
tennas are adaptable to both Motorola 
and Delco receptacles. 

* * 

PHILCO PARTS DIRECTORY 

A quick -selector parts directory has 
been published by the accessory division 
of Philco Corporation. 

Described are test equipment, tubes. 
capacitors. speakers, transformers, record 
blanks, vibrators and other items needed 
as repair parts and accessories for Philco 
and other makes. 

* * * 
V. L. HAAG NOW ÁEROVOX V -P 

Vernon L. Haag, formerly assistant 
general manager of the Illinois Watch 
Case Company, has been elected vice 
president of Aerovox Corporation. 

* * * 

LUZERNE COUNTY RSA 
ELECTS OFFICERS 

Hayden White has been elected pres- 
ident of the Radio Servicemen's Associa- 
tion of Luzerne County, 39 Gilligan 
Street, Wilkes-Barre, Pa. Max Freid - 
rich was named vice president ; Edward 

(Continued on page 39) 

INTRA-AUDITORIUM VISION RELAY 

Suggested method for relaying performer's 
features to remote audiences in large auditoriums 
or theatres. 

(Courtesy W. S. Stewart, International 
Photographer) 

MR. RADIOMAN: 

CREI Training Can Equip You 

To Step Ahead of Competition 

and Cain the Confidence 

Born of Knowledge! . e . 

Will You Be Ready? 

CREI Can Prepare You Now 

for a Better Job and a Secure 

Career in RADIO -ELECTRONICS.; 

CREI technical home study training prepares 
you for the secure radio jobs that pay good money 
for ability. 

You can be ready to enjoy the security of an 
important engineering position and take advantage 
of new career opportunities . . . if you prepare 
yourself now. 

Join the ambitious radiomen who are assuring 
themselves of secure good -paying jobs with a 
planned program of advancement made possible by 
CREI home study training ín Practical Radio - 
Electronics Engineering. 

You can study at home-in your spare time- 
develop your technical ability - increase your 
knowledge to keep pace with important develop- 
ments now taking place in the industry. CREI 
courses are constantly being revised and kept 
up-to-date ith the rapid developments. 

By adding CREI,training to your present radio 
experience, you can safeguard your future and 
have a thorough knowledge of U.H.F. Circuits, 
Cavity Resonators, Pulse Generators, Wave Guides, 
Klystrons, Magnetrons and other tubes. Are you 
equipped to handle them? CREI is equipped to 
help you, by providing the know-how and the 
ability that is required. 

Act now! Get underway today. It costs noth- 
ing but a moment's time to send for complete 
details-without obligation. 

JUST OFF 
THE PRESS! 

M 

WRITE FOR 

FREE 36 -PAGE 
BOOKLET 

"Your Opportunity 
in the New World 

of Electronics" 
If you have had profes- 
sional or amateur radio 
experience and want to 
make more money. let us 
prove to you we have some- 
thing you need to qualify 
for a better radio Job. To 
help us intelligently an - 
ewer your Inquiry- 
PLEASE STATE 
BRIEFLY YOUR BACK- 
GROUND OS EXPERI- 
ENCE. EDUCATION AND 
PRESENT POSITION. 

CAPITOL RADIO ENGINEERING INSTITUTE 
ROME STUDY COURSE IN PRACTICAL RADIO -ELECTRONICS 

ENGINEERING FOR PROFESSIONAL SELF-IMPROVEMENT 

Dept. S-3, 3224 - 16th Street, N. W., Washington 10, D. C. 
Contractors to U. S. Navy - U. S. Coast Guard - Canadian Broadcasting Corp. 

Producers of Well -trained Technical Radiomen for Industry 

Member: NATIONAL COUNCIL OF TECHNICAL SCHOOLS 
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SER -CU ITS 
(Continued from page 26) 

is used as detector, the other supplies 
initial bias to the avc bus. 

Truetone D2615 

Another postwar Truetone model, 
D2615, is shown in Fig. 2. This re- 
ceiver has an antenna equalizer with 
an autotransformer coupling system to 
the loop and r -f amplifier. Resistance 
coupling with a 4,700 -ohm plate load 
resistor and 100,000 -ohm grid resistor 
is used to the 12SA7 detector. The 
coupling, or blocking capacitor is a 
.0001. A 12SK7 i -f has a 150 -ohm 
bias resistor. The power supply filter 
contains two RC sections; 40 mfd, 220 
ohms and 20 mfd, followed by 1,200 
ohms and 20 mfd.. The 35L6 plate is 
fed at the end of the first'section; all 
other elements after the second section. 

Ward. 54BR-1505A/1506A 

Ward's Airline 4 -tube and rectifier 
a -c/d -c ; models 54BR-1505A and 
1506A, featuring an antenna series re- 
sistór iii the loop primary and a cath- 
ode féédback .oscillator, is. shown in 
Fig. 3. . 

A 47 -ohm i -f bias .is used in the 
12SK7 cathode. One diode is employed 

(Continued on page 45) 
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Figs. 3 and 3a. Ward's 54BR-1505A ac/dc 
model with antenna series resistor in loop 
primary is shown in Fig. 3. The list of parts 

appears in Fig. 3a. 

Fig. 4. Fig. 4 shows Ward's 54BR-1503A using 
a grounded loop, resistance coupled to a con- 

verter. 
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47000 

500,000 
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CONTROL 
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CONDENSERS 
Cl .2 a 400 volt tubular condenser.. 
C4 .0002 mica type condenser, 20% 
CS, C7 .05 x 200 volt tubular condenser 
CO .1 a 400 volt tubular condenser 
C8 .0001 mica type condenser, 20% 
C9 .002 a 600 volt tubular condense; 
CIO .00025 mica type condenser, 20% 
Cll .004 x 600 volt tubular condenser. 
C12, Cl3 Electrolytic Slter condenser, 50 to 60 

cycles, 20 mid. -40 mid. a ISO volts 
C12. Cl3 Electrolytic filter condenser, 25 cycles, 

40 mid. -60 mid. x ISO volts. 
C14 .02 a 400 volt tubular condenser 

RESISTORS 
RI 1.000 ohm, 54 watt resistor, 20% 
R2 47,000 ohm.54.watt resistor, 10% 
113 220,000 ohm, 114 watt resistor, 20% 
R4 47 ohm, 54 watt resistor. 10% 
R5 3.3 megohm, 44 watt resistor, 20% 
R6 22 ohm. Ih watt resistor. 10%. 
R8 4,7 megohns, 05 watt resistor, 20% 
R9 470,000 ohm, 14 watt resistor. 20% 
1110 680,000 ohm, 54 salt resistor. 20% 
R11 150 ohm, '4 watt resistor, 10% 
R12 1200 ohm, 1 watt resistor, 10% 
R13 03 ohm, 1 watt resistor. 20% 
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NEWS 
(Continued from page 37) 

Buckman, secretary ; C. F. Bogdan, cor- 
responding secretary; and Ben Gerstein, 
treasurer. 

Directors named include: Roy Stroh, 
Edmund Nowicki, Joseph Sincavage, and 
Milan Krupa. 

The association has 45 active members. 
To promote their activities, the associa- 
tion plans to begin a local advertising 
campaign. 

* * * 

OHMITE BULLETIN 

A four -page bulletin describing riteohm 
resistors has been issued by the Ohmite 
Manufacturing Company, 4835 West 
Flournoy Street, Chicago 44, Illinois. 

* * * 

R. M. DORE JOINS SHAPPE-WILKES 

Robert M. Dore, for the past four years 
an agent of the Federal Bureau of In- 
vestigation, has joined Shappe-Wilkes 
Inc., New York, as head of research and 
merchandising. 

* * * 

AKEROYD LEAVES RAYTHEON 
A. E. Akeroyd, manager of distributor 

sales fot' the Raytheon Manufacturing 
Company, Newton, Mass., has resigned. 

He was the originator of the bonded 
electronic technician plan covering the 
bonding of Service Shops. 

An announcement as to his future plans 
will be made soon. 

ALMY AND RAINIER PROMOTED 
BY SYLVANIA 

R. P. Almy has been appointed assist- 
ant general sales manager of the Sylvania 
radio division. Harold H. Rainier suc- 
ceeds him as manager of distributor sales, 
radio division. 

Left: H. Rainier 
Above: R. P. Almy 

* * * 

CLAROSTAT CATALOG 

A catalog, No. 46, describing wire - 
wound power resistors and glass -insulated 
flexible resistors; composition -element 
and wire -wound rheostats and potentio- 
meters; tapped and tapered controls and 
switches; constant impedance input and 
output controls and attenuators; tube -type 
wire -wound resistors, automatic line volt- 
age regulators and replacement line bal- 
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WESTOV 
(Model 665 Type 1) 

VOLT- OHM - MILLIAMETER 

zsp be NW', 

Its compactness, versatility and rugged dependability 
make Model 665 the ideal instrument for use in the 
fiejd, or in the shop ... whether servicing communica- 
tions equipment, testing electrical components in pro- 
duction, or research or maintenance work. Provides 33 

AC and DC voltage, DC current,, and resistance ranges 
. . with, simplified switching arrangement for rapid 

operation. Built to WESTON standards to assure de- 

pendable measurement accuracy throughout the years. 
Full details on request. Weston Electrical Instrument 
Corporation, 605 Frelinghuysen Avenue, Newark 5, N. J. 

YESTO 9.wr24~ 

! 

lasts; power rheostats; and power re- 
sistor decade boxes, has been published 
by Clarostat Mfg. Co., Inc., 285-7 N. 
6th St., Brooklyn, N. Y. 

* * * 

ALLIED CATALOG 
A catalog listing tubes, test instru- 

ments, transformers, resistors, capacitors, 
rheostats, relays, switches, rectifiers, p -a 
units, tools, wire and cable, batteries, 
sockets, generators, power supplies, kits, 
receivers, etc., has been released by Allied 
Radio Corp., 833 West Jackson Blvd., 
Chicago 7, Illinois. 

* * * 

RAD-EL-CO ANTENNAS 
Roto-Lok antennas for mounting in top 

cowl or top fender positions, have been 
announced by Rad-El-Co Manufacturing 
Co., 6300 Euclid Ave., Cleveland 3, Ohio. 

BURGESS HEARING AID BATTERIES 

GRGESS 

O4TTEatES 

*FIRING AID 

, 

1 

Packaged assortment of ph volt "A" in three 
sizes, and 33 and 45 -volt "B" hearing aid bat- 
teries, offered by the Burgess Battery Company, 
Freeport, Illinois. 
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ALLIED'S 1946 
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/t746 ALLIED RÁ010 

SERVICEMEN! Dealers! 
Soundmen! Here's your handiest, 
most complete 1946 Buying Guide 
for Everything in Radio! Brings 
you latest facts on the parts and 
equipment you need. Places over 
10,000 items at your finger tips- 
nationally known makes of guar- 
anteed quality, at lowest prices. 
Assures fastest shipment from to- 
day's largest and most complete 
stocks under one roof! 

,a0" 
-(r- 

1 

SERVICE SUPPLIES 
Everything for every radio 
service lob! Parts, tubes, 
tools. service books, test 
equipment. America's best 
values-all centralized for 
you at this one reliable source 

ready for rush delivery. 
Our expert staff is glad to 
help you. 

P. A. EQUIPMENT 
Complete sound equipment 
to answer every public ad- 
dress need. Amplifiers, 
speakers, microphones, ac- 
cessories. Allied leaderslfip 
assures quality performance, 
rugged service,. money -sav- 
ing value! 
You can't afford -to be with- 
out this new Buying Guide! 
A copy is yours FREE for the 
asking! 

ALLIED RADIO 
ALLIED RADIO CORP. 

833 W. Jackson Blvd., Dept. 19-C-6 

Chicago 7, Illinois 

Date 

Rush new FREE 1946 CATALOG 

Name 

Address 

City 
L. 

Zone State 
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WALSCO FINISHING KIT 

A kit containing all materials for flock 
finishing, including a flock gun, two 
shades of felt flock, undercoats, thinner, 
brush and instructions has been an- 
nounced by the Walter L. Schott Com- 
pany, Beverly Hills, California. 

* * * 

HICKOK VOLT -OHM -CAPACITANCE 
MILLIAMMETER 

A test unit, model 203, designed to 
measure capacity, resistance, a -c and d -c 
(current and voltage) and inductance has 
been announced by Hickok Electrical In- 
strument Company, 10521 Dupont Ave- 
nue, Cleveland 8, Ohio. 

A high input impedance is said to pre- 
vent loading when making voltage mea- 
surements. Ohmmeter circuit permits 
measurements from 1.0 ohm to 10,000 
megohms. 

Ranges are: Volts, a -c ... 0-3, 12, 30, 
120, 300, 1200; volts, d -c ... 0-3, 12, 30, 
120, 300, 1200; mils (d -c) ... 0-3 12, 30, 
120, 300, 1200 ; capacity . 0-10,000 
mmfd in 2 ranges, 0-1000 mfd in 5 

ranges; inductance . 50 mh-100 
henries ; ohms . . . 1.0 ohm to 10,000 
megohms in seven ranges. 

Said to permit measurement up to 5 

mc. Sensitivity of meter, 350 micro- 
amperes. Input impedance : Volts d -c .. . 

15 megohms; volts a -c . . . 12 megohms 
shunted by 100 mmfd. 

Tubes used include: 2 6X5GT as a -c 
rectifiers; 1 6SJ7 as a cathode follower; 
1 6SN7GT as a vacuum -tube voltmeter; 
and 1 OD3/VR150 as a voltage regulator. 

v.r..,. 95- 
1 

. 

* * * 

REINER MASTER TESTER 
A tester that is said to be equivalent to 

61 individual single -range meters, with 
eight types of testers (insulation, capacity 
meter, ohmmeter, a -c voltmeter, d -c volt- 
meter, a -c ampere meter, d -c ampere 
meter, and impedance -inductance meter) 
has been developed by Reiner Electronics 
Co., 152 West 25th St., New York. 

Ranges of unit, model 456, are: a -c . . . 

6-15-30-60-150-300-600-1,500-3,000-6,000- 
15,000-30,000 ma ; d -c ... 6-15-30-60-150- 
300 - 600 -1,500 - 3,000 -6,000 -15,000 - 30,000 
tna; a -c volts . 3-6-15-30-60-150-300- 
600-1,500-3,000-6,000; d -c volts ... 6-15- 
30-60-150-300-600-1,500-3,000-6,000; ohms 
.. 0-1,000-10,000-100,000-1 meg.-10 meg.- 

100 meg.-1,000 meg. ; insulation tests .. . 

500 volt/0-10,000 megohms ; 1,000 volt/ 
0-20,000 megohms : capacity (high) 
5-2,000 / .5-200 / .05 - 20 / .005-2 / .0005-.2/ 
.00005-.02 mfd; capacity (low) 1-100 
mmfd. 

Frequency range without probe, a -c 
volts 10 cps to 100 kc, 25 mmfd input 

capacity. \Vith probe, 10 kc to 500 mc, 
1 mmfd input capacity. 

* AIRESEARCH ELECTRICAL 
CONNECTOR 

The Williams grip electrical connector 
providing a pressure contact, has been 
announced by the AiResearch division of 
the Garrett Corporation, 9851 Sepulveda 
Blvd., Los Angeles 43, California. 

Pressure contact is developed by means 
of expansion or contraction actuated by 
a thread. 

* 

SOUND REPRODUCTION 

AT ITS BEST 

> 

á. o 

Model KX-30 
30 -Watt 
Amplifier 

AN amplifier to satisfy the most 
discriminating judge of sound equipment. The 
Newcomb range of tone effects far exceeds usual 
amplifier performance. Overload and volume 
level indicators guide operator when not in 
position to hear loudspeakers. Master volume 
control regulates overall volume without dis- 
turbing balance between various input mixer 
controls. The protective keylock cover prevents 
accidental misadjustments. 

Plug-in transformer permits 
changing standard high imped- 
ance inputs to low without re 
wiring. 

Write Jar details on complete 
line of Newcomb amplfiers. 

U N a o f = 
U 

l l t y 

AUDIO PRODUCTS CO. 
MANUFACTURERS 

DEPT. E. 2815 S. HILL STREET 
LOS ANGELES 7, CALIFORNIA 



TUNABLE 
REJECTOR 
CIRCUITS 

SOME communications receivers 
contain features exclusive to a par- 

ticular model. Such a circuit is shown 
in Fig. 1 (Hallicrafters SX18). This 
is a tunable rejector circuit which is, in 
effect, an image rejector. Image pickup 
in a receiver is due to a signal riding 
through at a dial frequency setting of 
the image frequency minus double the 
i -f frequency. For example, suppose a 
receiver is tuned to 1000 kc, and the 
i -f frequency of the receiver is 500 kc. 
This means that the oscillator is os- 
cillating at 1500 kc. A signal of 2000 
kc, beating against the oscillator fre- 
quency will also produce a resultant 
frequency of 500 kc. Therefore, this 
2000-kc signal may ride through the 
r -f section, particularly if it is a strong 
signal, and be picked up at 1000 kc on 
the dial. The circuit of Fig. 1 is actually 
a trap circuit, used on the high fre- 
quency bands to present, or shunt, this 
image signal out of the r -f circuit. The 
capacitor and coil, which are in series 
with each other, and in series with the 
primary of the antenna coil, form a 

series resonant circuit. .\t resonance, 
the capacitor and coil show the least 
reactance, or resistance to their re- 
sonant frequency. Therefore, any sig- 
nal appearing in the primary of the 
antenna coil, of resonant frequency of 

'Lc P. ,ttester 
mu 

Ito-sensitive rr , `;,` 
.' 

-: %i 
1 

DC sensitivity of 20,000 ohms per 

volt in the R.C.P. Multitester results 

in negligible loading of most cir- 

cuits. A wide range of measurements 

for field, shop and laboratory testing 

is provided in one handy and respon- 

sive instrument. The 4%:" wide scale 

meter has a movement of 50 micro- 

amperes and gives readings as low 

as I microampere on the 100 micro- 

ampere scale. Meter movement is accu- 

rate to 2%. Shunts and matched pair 

voltage multipliers accurate to 1%. 

RADIO. CITY PR 
127 West 26th Street 

won't overload 

delicate circuits 

MODEL 461 AP 

RANGES: 
DC Voltmeter: 0/2.5/10/50/250/ 

1,000/5,000 volts. 
AC Voltmeter: 0/2.5/í0/5O/250/ 

1,000/5,000 volts. 
Sensitivity of 1000 ohms per volt. 

DC Milliammeter: 0/10/100/500 
milliamps. 

DC Microammeter: 0 to 100 micro - 
amps. 

Ohmmeter: 0/1,000/100,000 ohms; 
10 megohms. 

Decibel meter: -10 to +55 db. 
MODEL 461 AP 

8" x 75/e" x 3 5/16"-Weleht 4 lbs. 

In natural oak case with hinged cover 
and leather handle. Complete with 
leads and self-contained batteries, 
ready to operate. Model 461A- 
Open face bench type. 

ODUCTS; INC 
New York 1, N. Y 

the trap circuit, will he shunted into 
the secondary of the same transformer, 
cancelling itself. The rejector dial is 

calibrated the same as the main dial 
for the two bands on which it oper- 
ates. In use, the rejector dial is tuned 
to the same frequency as the main dial. 

However, since it is actually tuned to 

the image frequency, the latter fre- 
quency is the one rejected. 

In servicing communications re - 

Fig. 1. Image rejector tuner as used in the Ilalli- 
crafters SX 18. The rejector tuner is used in 
conjunction with the main dial to tune out image 

signals on the two high -frequency bands. 

ceivers, it must be remembered that 
they are complicated mechanisms, re- 
quiring extreme care and patience in 
both repair and adjustment. For exam- 
ple, the SX28 requires 32 adjustments 
in the r -f portion alone, as well as 12 

adjustments in the i -f and associated 

circuits. Some of these trimmers have 
to be readjusted several times before 
proper dial setting and performance is 

obtained. In addition, owners of com- 
munications receivers will undoubtedly 
demand high standards of performance. 
Therefore, the anticipated charges 
should reflect these conditions. 
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RESISTORS y., 
CAN BE A JOY 
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OR A HEADACHE 
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When quality resistors are used in service work, they are a double joy .. . 

they pay bigger profits because of higher sales prices and they eliminate 
those frequent unpaid -for return calls to make good because of resistor 
failures. If, however, radios fail due to poor resistors, customers forget 
about 'the few pennies saved and only remember that service jobs were not 
satisfactory. Send for Ward Leonard Resistor Bulletin D-2. Ward Leonard 
Resistors are quality Resistors. 

WARD LEONARD RELAYS RESISTORS RHEOSTATS 
Electric control devices since 1892 

WARD LEONARD ELECTRIC COMPANY 
Radio and Electronic Distributor Division 

53E WEST JACKSON BLVD., CHICAGO, ILL. 

U 
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..- TIME WILL'.TE'L:L1 - 
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THE HALLDORSON COMPANY has continuously manufactured for 
industry since 1913. Since inception, this firm has been and is still an 
individual firm ... . not a subsidiary:or-branch of another company. 

Each and every HALLDORSON transformer is backed by 33 years of 
experience, research and actual field knowledge. A new and more com- 
plete line of transformers is now being developed in the HALLDORSON 

laboratories. Soon ... we hope, in the very near future ... these 

transformers will be available. 
JOBBERS: Get on our moiling list today! 

THE HALLDORSON COMPANY 
SINCE 1913 

4500 Ravenswood Avenue Chicago 40, Illinois 
,w- { 

HALLDORSON Vacu S Sealed TRANSfORMERS, 
t 
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OLD TIMER'S 

CORNER 

by SERVICER 

AFTER closing up my shop way past 
midnight a few weeks ago, I de- 
cided to walk home. It was one of 

those brisk spring nights, a perfect night 
for strolling. I chanced to take the street 
that leads past Joe's Service Shop and 
noticed that the lights were on. Joe was 
poring over a chassis. I rapped smartly 
on the window. Joe looked up, and see- 
ing me, came over to let me in. 

"What now, my friend," I asked, "why 
the burning of the midnight oil?" 

"Have quite a mess of receivers to ser- 
vice," Joe sighed, "and I must get them 
out before tomorrow. Want to help?" 

"Nary a chance," I rejoined. "I did all 
that I'm going to do for one day. You 
know the old adage 'All work and no 
play' " 

"Well, I just must get these sets out," 
Joe said. "And it seems as if I always 
get the tough sets to repair." 

"Thought that you had a staff of vet- 
erans who were going to town on your 
repairs," I answered. 

"I have, and they're a fine bunch of 
men," Joe said forcefully. "But it seems 
that they're only human too. They pick 
up the sets and find out what they have 
to do and then only do the easy ones. 

"And what's worse than that" he con- 
tinued, "the hard sets invariably belong 
to my best customers. The easy ones 
belong to the trade that goes by the door. 
So I have to burn the midnight oil to 
get the stuff ready for the nice people 
who played ball with me during the tough 
war years." 

"Tain't that bad if you used the system 
I have put in at my shop," I said. 

"What system?" Joe queried gingerly. 
"Can't be much good or you wouldn't 
give it to me so quickly !" 

"Now, hold on there," I said. "What 
makes you think that it doesn't work? 
Besides, if you're going to act that way, 
I'll just let you suffer and suffer. 
Why am I giving it to you? Because 
if we find ways and means to assure 
fine and first-class service, then the 
whole texture of the radio servicing will 
be raised and we'll all get more business 
-including me," I finished tartly. 

"Guess you're right," said Joe. 
"Come on, why not quit now. Tell the 

folks you'll have their sets ready in a 
few days, and let's go out for a sandwich 
and some coffee. I'll give you the dope 
at the diner." 

After we got to the eatery and had 
ordered, I told Joe the plan. 

"When a set comes in for repair, Joe," 
I started, "we tag it with a number on 
a trouble tag, which has three detachable 
parts. The first part of the tag has the 
customer's name and address and the 
other side of the piece has columns for 
us to enter charges and labor costs. The 
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second part has only the number and a 

blank space in which the costs and the 
parts which have been replaced can be 

entered. The third part has a place for 
the type of set and the number. This is 
given to the customer. 

"The first part with the customer's 
name and address and the set number is 
detached when the set is received and is 
filed in a card -index file by number. I 
keep that in my desk so that the boys 
can't get at it. The remaining part with 
only the number, is left attached to the 
set. 

Wall Record 

"On the wall of the shop I have a large 
piece of beaver board, with the numbers 
in rotation in columns down the lefthand 
side and a space next to each number. 
I get about ten columns to a piece of 
beaver board. As the repairman takes a 
set down from the- shelf for repair, he 
initials the set -number column on the 
board. When he has finished the set, he 
initials it again. 

"In this way .1 accomplish three things. 
One, I know who is working on what 
set. Two, I know when 'a set 'has been 
finished by just referring to the board 
and noting that there are two initials 
opposite the set's number, even though 
they be the same initials. Three, there 
can be no favorites since the sets must 
be taken in rotation." 

"That sounds good," Joe said, "go on." 
"Well, I don't object to the men swap- 

ping repair jobs among themselves," I 
continued. "Only the man who finishes 
the work must initial the board. In this 
way, I can see who is 'gold -bricking.' I 
can also see who is taking the run of 
the mill work and doing a good job. And 
no one, except myself, knows whose set 
is being repaired, so there can he no 
favorites. 

"One thing sometimes upsets the apple 

cart. When the repair has been started, 

we sometimes find that we're lacking in 

parts. Then the repairman has to enter 

the set's number on a different board, to 

indicate waiting fora part. And he must 

enter his initials and the part needed 

opposite the set's number. 
"By looking over these two boards 

every day, I can see what sets are being 

repaired, and what parts are needed. 

Then I order the needed parts and advise 

the repairman whose initials appear op- 

posite the unfinished set that the part is 

in stock. He takes the set from the shelf 

and finishes it, initialling the main board 
and striking out the item on the parts - 

needed -board. That's all there is to it." 
"Now why didn't I think of that?" Joe 

mumbled. 

Effort Rewards 

I added, "One thing is funny. Since 
I've put in the system, I've discovered 
that Bill Jones is the fastest man in the 
place and that he fixes everything that 
comes along. He's received two raises 

and will some day be a partner. And 
Jack, who can talk a blue streak on how 
well he can do this or that, is really 
only a 'talker' and not a `doer.' He's still 
with me but I'm not impressed with his 
work and when he asks for a raise, which 
he'll do any day now, I can show him 
what he's been doing - or rather, not 
doing! 

"Finally, I take the tag on the set on 
which the repairman enters the labor time 
and parts used for replacement, and enter 
this information on the tag I have left 
in the desk file. From this, I figure the 
price of the job and show the customer 
how I arrive at the figure, if he requests 
an itemized invoice." 

"How's that strike you, Joe?" I asked. 
"I like it so well, I'm going to start 

with it tomorrow," Joe said. 
And he did. 

'SPEÉtD' UP. REPAiRS,: WITH THESE G -C AiDS! 

//1 

Handle Dial Belt Replacements the Easy G -C Way! 

using G -C 

proper dbelt mtor Beline 

2. 
t Guide, just 

ens radio. G -C check mod ono - 
supp 

of lies a corn- ber 
set 

pinto Belt Ito- to determine 
elem_ l t. 

entcaGuuide 
rect G -C 

Beale. 

FREE TO ALL RADIO SERVICE MEN - 68 -page G -C No. 345 Belt Guide and 

Service Book and Measuring Scale. Ask for them at your Radio Parts Distributor. 

Get 
Your Radio "Smoot 

t St rang r ct Fit" st ibuD 
Belts 

fro 

pag 
119», 

r. 

3, If you don't 
know model num- 
ber or make or 

the set, use G -C 
Measuring Scale 
and simple In- 
structions to 
measure belt. 

4. Order belt by 
number from your 
radio parts dis- 
tributor. Phone or 
mall your order 
to receive prompt 
service -no -wait- 
ing. 

5. Better still- 
have 
G C Belt Kit o 
hand. Belts are 
Indexed in per- 
manenteel box 

lth slide is 
drawer. 

GENERAL CEMENT MFG. CO. 
' .ROCKFORD, ILLINOIS 

IMMEDIA TE 
DF[/VERY 

TEST 

EQUIPMENT 
All types and makes of test equip- 
plent available on our easy payment 
plan. Place your orders now for pre- 
ferred delivery. Write for prices and 
terms. 

Exclusive WRL MULTiTESTER 
Sturdy Steel Case 
30-60 Degree Angle 
Stand It Up or Lay It 
Down 

Model MT -100 
Catalog No. 16-491 

$18.75 
Less Leads 

Handles AC DC Voltmeter. DC Milliam- 
meter, high and low range Ohmmeter. 3" 
meter with sturdy D'Aronsval movement. 

531x8x3Ys. 

MAINTENANCE PART KiTS 
Handy, compact wood kits 
with sectional trays, two 
metal .handles, and hasp 
lock. Size. 16"x7"x9". 
Contains Audio trans- 
formers and chokes- re- 
lay contacts. 1RF clwkei. 
fuses, grid clips, and var- 
ious quantities and types 
of capacitors, resistors. 
and rheostats. 83 items in 
all. Box alone worth $9. j 
Catalog. No. $5.95 \ 
30.555 r 

. Di NEW 52 PAGE FLYER 
Jammed with values in radio, 
electronics, and general mer- 

chandise. It's Free for the asking. 
Write for your Copy today. 

Send for these exclusive items: 
Tube and Circuit Rook 10c 

Giant Radio Reference Map (size 
31,1'x42,1') 15c 

Handy Tube -Base Calculator ...25c 

We invite industrial inquiries 
for electronic equipment and 

devices of all kinds. 

ANTENNA LOOPS , for midgets and port- 
ables. Replaces antenna coils; good pickup and 
selectivity, each 39c 
RESISTOR KITS . . . . Top quality merchandise. 
Many uses. 100 to Kit, each $1.15 
MICA CONDENSER KITS-dandy kits of best 
quality that will find a multitude of uses around 
the shop. 100 to box, each 98c 

Leo 'also carries a complete line of tools, replace - 
placement parts, intercom and P.A. systems . 

everything for the progressive service dealer. 

QUICK SERVICE FROM 
LEO 

"same day" delivery ser- 
vice from the heart of the 
nat'on .. on anything in 
radio. 

EASY TERMS.... 
always the lowest in the 
country. to help you get 
that much needed mer 
chandise NOW! Write Leo 
today. 

Address Dept. 5.3, 
COUNCIL BLUFFS, IOWA 

' 

F 

°LABORATORIES INCORPORATED' 

Formerly Wholesale Radio Laboratories 
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UNIMETER 
This unit fulfills an extremely important 
need for general utility portable service 
equipment. It has wide range coverage for 
both a -c and d -c measurements of voltage, 
current measurements on d -c and the popu- 
lar ranges on resistance. 

The UM -3 is designed to clearly indicate 
all the functions which aid in the 
prevention of application of high 
voltages when preparing for cur- 
rent or resistance measurements. 

Other G -E units for better ser- 
vicing include: Tube Checker 
TC-3, Unimeter UM -4, and Oscil- 
loscope CRO-3A. 

For details write: Electronics 
Dept., Specialty Division, 
General Electric Company, 
Syracuse, New York, 

Electronic Measuring Instruments 

.' .-.° e 

u._euu T,rC u., 

> - LT [BrRÁL'[ IfURIC 

GENERAL t } ELEC 
loo 

Where .lasting appearance 

counts . .. 

SN'EER 
Antennas 

SNYDER 
MANUFACTURING COMPANY 

PHILADELPHIA 
:MANUFACTURERS START. -TO FINISH 

L 
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SERYICINC 
HELPS 

ZENITH 85586 

Distortion on strong signals: If the 
avc circuit checks correctly, try replac- 
ing the 6U5 tuning eye, as a slight 
leakage in this tube will partially de- 
stroy the avc action, thereby creating 
the distortion. 

PHILCO 70 

Vlotorboating: Check for a shorted 
bypass capacitor in the grid circuit of 

the 47 output tube. 

PHILCO C1908 

Ho-,vl: If replacing a defective out- 
put transformer in this model results 
in a howl, interchange the transformer 
plate connections from the output 
transformer. 

PHILCO 29 

Occasional crackling noise: Ground 
speaker frame to radio chassis. 

PHILCO C1808 

Intermittent fluttering reception: Try 
the installation of a new vibrator. 

MOTOROLA 250 

Periodic oscillation especially on 
low - frequency end of 'dial: Poor 
grounding clips on variable capacitors : 

Replace or clean and spread old ones. 

STROMBERG-CARLSON 486 

No reception: Quite a few of these 
sets will be found to have open voltage 
dividers. Replace open sections with 
proper resistance 10 -watt replacement 
units. 

Edward Goldschmidt 

G. E. TRANSLATOR JFM 90 

Rushing noise all over dial: Replace 
mica insulation on trimmer capacitor 
of center section of tuning capacitor. 

PILOT PORTABLE MODEL T-71 

Loss of volume: Caused by defective 
2-megohm resistor, from grid of 1T5 
GT tube to chassis, changing resistance. 

RCA 813K 

Set inoperative, 5T4 rectifier tube 
and power transformer get very, hot: 
Short in filter choke to ground, or chas- 
sis. Replace. 

Claude M. Preza 



POSTWAR PERSONAL RECEIVER 
(See Front Cover) 

THE postwar model of RCA Vic- 
tor's 4 -tube personal receiver, 
54B1, 2 and 3, is shown on the 

cover this month. 
Powered by a flashlight cell and a 

67% -volt B battery, it has an undis- 
torted output of 50 milliwatts and 
maximum output of 120 mw. A 1R5 
first detector -oscillator utilizes an 
anode tickler which develops a recti- 
fied No. 1 grid voltage of -6 at 600 kc 
and -7 v at 1,500 kc. 

.\ plate supply filter composed of a 
15,000 -ohm resistor and a .02-mfd 
capacitor isolates the oscillator supply 
which also serves the 1T4 i -f amplifier 
screen. The second i -f transformer is 

wound to a higher impedance than the 
first. The detector load resistor of the 
1S5 consists of 68,000 ohms in series 
with a 2-megohm volume control. The 
i -f filter is made up of the 68,000 -ohm 
resistor flanked by, 82 and 33-mmfd 
capacitors. The first audio section of 
a 1S5 pentode is fed through a .002- 
mfd capacitor to a 10-megohm grid 
leak. 

X 3S4 output tube drives an ellipti- 
cal 2"x3" speaker. An 820 -ohm re - 

MUELLER 

CLIPS 
For Quick Temporary 

Connections 
Made in 10 sizes-from the tiny wee -pee -wee to the 300 ampere 
Big Brute. 
Offered In both steel and solid copper. 
Red and black rubber insulators 
to flt each size. 
A complete line with 

A CLIP FOR EVERY PURPOSE 

Scud for 1e samples and catalog BIS 

7 QC ~0?./'I.t'~ 
1645 E. 31st St. - Clevlaad. Ohio 

sistor from B- to ground supplies bias 

to a 3S4 through a 3.3 megohm re- 

sistor. A 10-mfd capacitor shunts the 

B battery and a 820 -ohm resistor, 
serving as an r -f and a -f by pass. 

The receiver draws 250 ma from the 
A battery, giv ing an intermittent life 

of 3 to 5 hours; 8.5 ma from the B 

battery giving 25 to 40 hours life. 
The voice coil impedance at 500 cy- 

cles is 11.75 ohms. 

SER-CUITS 
(Continued front page 38) 

as a detector. the other as diode gate. 
A 1-megohm volume control is used as 
a detector load resistor. 

Ward 548R -15034/1504A 

\Vard's models 54BR-1503A anti 
1504 \, shown in I'ig. 4, features a 
.01-mfd antenna . series capacitor; 
grounded loop, resistance coupled to 
the converter through 220 =lid; im- 
proved r -f filtering of detector output 
v ith 100 mmfd, 47,000 ohms and 220 
mmfd ahead of the volume control ; ad- 
ditional RC filter section ; and a tuned 
circuit between chassis and B- to min- 
imize modulation hum. 

POSTWAR RECEIVERS 

shove: Ilellicrafters 9 -tube commuñications four - 
hand model, S-40, for the 550-kc to 44-mc hands. 

Below: Hoffman 6 -tube a -c table model, A' 301, 
o¡th permeability tuned oscillator. Ilas a tuned 

r -f stage. 

, .,_`l 

BLP11/Bill! 
1,11110WEI 

(OMPONENtS 

Dependable performance in any elec- 

tronic equipment is the sum of little 
things. And when those "little things" 
are Hi -Q components you can rest 
assured that performance will be thor- 
oughly dependable. Hi -Q components 
.are available in any desired quanti- 
ties to your specifications. Send for 

samples and complete data. 

CERAMIC CAPACITORS 
CI Type: axial leads 

CN Type: parallel leads 
Made of titanium dioxide (for 
temperature compensating types). 
Tested for physical dimensions, 
temperature coefficients, power 
factor and dielectric strength. 

r 

WIRE WOUND RESISTORS 
Fixed Type 

Immediately available in standard 
ratings or precision built to any 
tolerance or value. 

nnmuanmmimmumwummumwntlj 

CHOKE COILS 
Sturdy construction. Insulated or 
uninsulated. Quantity production 
available at once. 

ELECTRICAL REACTANCE 
CORPORATION 

FRANKLINVILLE,.N:Y. 
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IMMEDIATE DELIVERY 
ON TEST INSTRUMENTS! 

RADIO CITY 705 sip. gen $49.50 SIMPSON 260 v.o.m 533.25 
RADIO CITY 447 v.o.m 17.95 TRIPLETT 625-N v.o.m 45.00 
RADIO CITY 448 v.o.m 24.50 TRIPLETT 2413 tube tester..... 45.00 
RCP 802-N tube & set tester 59.50 TRIPLETT 2432 sIt. gen 49.75 
SUPERIOR CA.11 slp. tracer... 18.75 SUPERIOR 400 multimeter 52.50 
DUMONT 3" oscilloscope 105.00 DUMONT 5" oscilloscope 235.00 

Also, many other types available. 
25% deposit should accompany C.O.U. orders 

SCENIC RADIO & ELECTRONICS CO., 53c Park Pl., New York 7 

RADIO SERVICE-FLAT RATE SCHEDULES 
The world's finest, most complete radio service 
fiat rate books and tube substitution data. 
Used coast to coast. Request information. 

RADIO EQUIPMENT CO. 
1415 W. 
MINNEAPOLIS K5.NMINN. 

TUBES-PARTS 
RADIO DEALERS-SERVICEMEN 

Send for our list of available tubes and repair parta. 
Sylvania, Tung -Sol, Ken -Red. 

M. V. MANSFIELD CO. 
937 LIBERTY AVE. PITTSBURGH 22, PA. 

7ed WecEbtozy 
World's Largest Manufacturer of 
Wirlss Telgraphie Apparatus 
come ice IQUIIM[NT 

McElroy Manufactüring Corp. 
32 Irssklise Asease testes, Massachusetts 

Thank You, Radio Parts Distributors ! 
Through your participation in the SERVICE circulation program, thousands more 
of your customers now read SERVICE each month to keep fully posted on new 
developments in the industry and fully informed on standard products adver- 
tised by leading manufacturers. 

MARCH ISSUE 
NET PAID CIRCULATION 15,850 
TOTAL DISTRIBUTION 17,000 

AGAIN AVAILABLE ! 

RADIO TÉLEVISION ELECTRONIC 
GROUP SUBSCRIPTION PLAN 

12ISSUESONLY $ S RVZE1 

Saves Fifty Per Cent of the Subscription Price if Four or More 
Orders, Including Your Own, Are Properly Entered on This Form 

Name 
Address 
City -State 
Occupation 
Title (Service Mgr., etc.) 
Employed by 
State whether Employer is a Service Organization, Dealer, 

Jobber or Manufacturer. 

Name 
Address 
City -State 
Occupation 
Title (Service Mgr., etc.) 
Employed by 

State whether Employer is a Service Organization, Dealer, 
Jobber or Manufacturer 

Please enter annual subscriptions (12 issues) for each of the above 

for which payment is enclosed at the rate of $1.00_each. (This rate 
applies only on 4 or more subscriptions when occupations are given.) 

Name 
Address 
City -State 
Occupation 
Title (Service Mgr., etc.) 
Employed by 
State whether Employer. is a Service Organization, Dealer, 

Jobber or Manufacturer 

Name 
Address 
City -State 
Occupation 
Title (Service Mgr., etc.) 
Employed by 
State whether Employer is a Service Organization, Dealer, 

Jobber or Manufacturer 

SERVICE, 52 Vanderbilt Ave., New York 11, N.Y. 
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VOLUME AND TONE CONTROLS 
Repairing, Reconditioning 

/Concluding 

Ir is a well-known fact that all car- 
bon -element volume controls, espe- 
cially those employing a taper, are 

more apt to become noisy when used 
in circuits in which direct current 
flows through the resistance element 
and the contact of the control. There- 
fore, when this control circuit is en- 
countered in a receiver it is desirable 
to change the circuit so that the con- 
trol is entirely isolated from any pos- 
sible source of direct current. 

A recommended circuit change was 
illustrated at the bottom of Fig. 10 

(page 33, Feb. 1946). Here the 
volume control is isolated from all 
flow of d -c through it by means of 
isolating capacitor, C2, connected in 
series with it. .\ fixed resistor, 
R1, has been inserted in the circuit 
to act as the diode load resistor. 
The direction of the diode current 
flowing through it is indicated by the 
arrow. The same value of volume - 
control resistance is used as was em- 
ployed in the original circuit. The 
values most used in this circuit are 
250,000 ohms or 500,000 ohms, with a 

left-hand taper. 
The method of obtaining volume 

control and bass compensation is used 
in several receivers, the tone quality 
being compensated automatically at 
the low levels (where compensation is 

primarily needed) by the bass-conl- 

Figs. II (right and 12 (below). Fig. 11. Sug- 
gested changes for employment of single tapped 
volume control unit in n combined volume con- 
trol and Kass -compensation circuit that formerly 
used a dual -control unit. Fig. l2. Dual volume. 
control círcuít (with one section controlling bass 
boost) which can he changed to use more readily 

available single control having a center tap. 

2 MEG 

TO GRID CAPACITOR 
FIRST A -F 

%'DUAL CONTROL 

TO MSS 
soosT 
GRID 

ORIGINAL CIRCUIT 

REVISED CIRCUIT 

TO GRID CAPACITOR 
FIRST A -F 

TO *ASS 
ROOST GRtO 

and Circuit Substitutions 

Installment] 

pensating resistor, as the volume con- 

trol is manipulated. \\ henever it is 

difficult to readily obtain a suitable re- 
placement dual control for a receiver 
employing it, a substitute circuit may 

be used. A very satisfactory circuit 
suggested by IRC is one which uses a 

more readily obtainable single control 
which is tapped. Fig. 11 shows the 

original circuit, and the changed cir- 
cuit. At the time this change in circuit 
is being made, the volume control can 

be removed from the diode circuit, as 

shown, by replacing the old volume 
control with tt+o fixed resistors 
(1 -watt or 2 -watt carbon type) each 
having as near one-half the resistance 
value of the old volume control as com- 
mercial resistors of preferred resistance 
value will allow. 

Another tolume-control circuit using 
a dual control with one section con- 
trolling a bass -boost circuit is shown 
at the top of Fig. 12. 

Since one section of the dual control 
is used only to supply voltage to the 
bass -boost circuit, this could be done 
very satisfactorily by means of a suit- 
ably placed tap on a single control as 

shown in the lower circuit in Fig. 12, 

suggested by IRC. To make the cir- 
cuit change, the original control should 
be removed and replaced with a single 
2-megohnl control tapped at 1 tuegohm, 
as shown. -Alfred A. Ghirardi. 

-REVISED CIRCUIT:, 

Order from LAKE! 
You'll Make No Mistake! 

RADIO ¡pent 
nets,?arts and dab Now 

Available 

:., - + 

Postwar 
2 -Post 
Record 

Changer 
In luxurious 
brown leather- 
ette portable 
case, 15" L x 
15" w x 10" 
D. Latest elec- 
tronic devel- 
opments make 

this modern record -changer the finest on the 
market today! List price $49.95 Qeiiini 
Dealer's net ?LL s7. D 

DE LUXE RECORD -CHANGER 
and AMPLIFIER CASE 

De luxe changer case with ample room for 
amplifier. Overall dimensions: 20" long x 
16" wide x 10" high. Sturdily built of W' 
plywood, de luxe brass hardware throughout. 
Inside dimensions: 151/2" long x 

95,9J 14%" wide x 91" high. Net $1 L L 

N Deluxe 
PHONO 

CABINET f r 
.Covered in luxuri- 

ous, genuine brown 
leatherette. has de- 
luxe brass hardware 

throughout, made completely of plywood with 
plastic handle, has padded top and bottom. 
Motor board 14" x 14%". Overall dimensions 
16" long by 15" wide by 8" high. Q 
Your special net price $8.9RP 

Portable Phono graph Case in brown leather- 
ette covering. 

.94 A Inside dimen- 
f sions 17%" 

long, 13" wide, 
7/" high. Has 
blank motor t board and open- 

-1' ing for speaker. 
As illustrated 

y at left, specially 
priced at 

$7.95 

my . 

Also blank table cabinets of walnut veneer 
in the following sizes, with speaker opening 
on left front side: 

(Note: '7 has center speaker grill.) 
el - 8''/ " L x 51/4" H a 4" D 

tl2 -101/4" L x 6s/a" H x 5" D 

1t3 -13yr" L x 7%" H a 61/4" D 

07-1055" L x 7" H x 5V2" D 

Speaker Opening in center of front 

$1.95 
$2.75 
53.2.5 
$2.511 
side. 

All types of radio cabinets, 
equipment and parts are avail- 
able at Lake's lower prices. 
A large stock is !isted in our 
catalog. 

SERVICEMEN! 
Join our customer list today. 

Write for Our Free New 12 -page, elaborate, 
Ilustrated Catalog! 

Order From Lake! You'll Make Mo Mistake! 
Dept. D 

Lake Radio Sales Co. 
615 W. Randolph Street 

Chicago .6, Ill.. 
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Radio 

Headquarters 
for 25 

years 

tai 

We ship at once-parts, 
equipment, whatever you need! 

This house began its career almost as 

early as Broadcasting itself! Today, 25 

years later, we're the world's largest radio 
supply house! Standard Lines: National, 
Hammarlund, R.C.A., Hallicrafters, Bud, 
Cardwell, Bliley, and all the others! 

jes SUPERSPEED SERVICE Orders 
shipped out saute day received, 
on most goods. 

ENGINEERING SERVICE If your 
engineering problem requires 

;special equipment, we'll make it 

FREE !- 

Latest bargain flyer 
includes test instru- 
ments, record chang- 
ers, communication 
receivers, ham trans- 
mitting tubes and a 

host of electronic 
items you need today. 

Originators and 
Marketers of oloy ie/fe id o 
the Famous 7 

Nab o" Wire 
Zleaisivn inc. 

NEW YORK 13 BOSTON 10 NEWARK 2 

Cut out coupon, paste on penny post card, mail todos 

R. W. T. Dept. FC-6 
100 AVENUE OF THE AMERICAS, NEW YORK 13 

Ge;tlernen: Send me FREE copy of your Lateas Rargain Flier 

C36,pached with recent electronic equipment andcnrnponenss. 

NAME 

ADDRESS 

CITY ZONE STATE 
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JOTS AND FLASHES 

TELE\ IS ION programs will 
soon be on a twice -a -day sched- 
tile, according to Ralph B. Aus- 

trian, president of RKO Television. 
Speaking before an advertising group 
in Washington recently, he said that 
the newly scheduled telecasts will be 
on for two hours in the afternoon and 
two in the evening. . . . Hallicrafters 
Company have purchased the' Elec- 
tronic Winding Company, 5031 Broad- 
way, Chicago. Irving Glerum has been 
named superintendent of the new unit. 

... R. \V. Vonasch has been appointed 
district manager of the North Jersey 
office of Ward Leonard Electric Co. 

Offices are at Industrial Office Build- 
ing, Newark 2. . . . C -D recently re- 
ceived a Certificate of Achievement 
from the U. S. Navy.... Manufactur- 
ing facilities of C -D were recently ex- 
panded with the leasing of plant space 
at 55 Cromwell Street, Providence, 
R. I. . . . Newark Electric Company 
has opened a branch office at 212 Ful- 
ton Street, New York 7, N. Y. Hy 
Kahn is manager of the new store... . 

DeMambro Radio Supply, Boston, 
Mass., has been appointed Stromberg- 
Carlson sound equipment distributor. 

. . . The Ideal Commutator Dresser 
Co., Sycamore, Illinois, has changed 
its name to Ideal Industries, Inc... . 

Paul K. Povlsen is now vice president 
and general manager of Maguire In- 
dustries, Inc. . . . Kenneth C. Prince 
has been named general counsel for the 
Hallicrafters Company.... The G. E. 

plant at Utica, N. Y., will produce 
table model receivers.... R. T. Schot- 
tenherg, Astatic jobber sales manager, 
and J. K. Poff, service engineer, re- 

cently attended the opening of the 
Rochester Radio Supply Company 
store in Rochester, N. Y.. . . Philco 
engineers have developed a 35 -pound 
television camera and lightweight con- 

trol unit. The equipment was used 

during the recent telecasts of the Uni- 
versity of Pennsylvania football games 

from Franklin Field.... Russell Ran- 
son, 116% East Fourth Street, Char- 
lotte, North Carolina, has been ap- 
pointed Weston representative for 

Virginia, North Carolina and South 

Carolina. . . . Universal Microphone 

Company, Inglewood, California, will 

display microphones made since 1928, 

at the Radio Parts Show in Chicago, 
in May. 
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SOLAR CAPACITOR SALES CORPORATION 

Bayonne. N. J. and Chicago. III. 

Solar's tiny TTR tubular paper capacitors were 

made by the MILLIONS for Navy "Secret Project 

A"-the VT radio proximity fuze for shells and 

bombs. Ultra -compact and ultra -reliable, these 

resin -protected capacitors filled the nation's 
needs in an application where failure could not 

be tolerated. 
Production efficiency and high standards of 

quality -control won a special award of the Navy 

Ordnance "E" for Solar's Bayonne and Chicago 

plants. 
Today, the same production facilities and skilled 

personnel that turned out these exceptionally small 
tubulars for the national defense are already sup- 

plying them for the Vest Pocket and Purse -Sized 

Radios and Hearing Aids of Tomorrow. 
_~`' . In applications where space and 

weight are all-important, the TTR tiny 
tubular or its flat counterpart UF, is 

the answer to your needs. 
' These midget units are just another 

example of the combination of re - 

1 

- 

search facilities, engineering know- 
how and production capacity which 
has made Solar the logical supply 
source of industry for paper, electro- 
lytic and mica capacitors. 

285 Madison Avenue, New York 17, N.Y. 
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IMMEDIATE DELIVERY 
for all radio service replacements 

Now it's N. U. Panel Lamps, as month by month the N. U. 

line of quality tubes and parts grows broader ... opens 

up more avenues for profitable business for service engi- 

neers. And now, you .can pick up extra sales of panel 

lamps by the box. That smart lóoking new vest-pocket 

N. U. package of 10 lamps does it! Countless numbers 

of replacements are needed, for radios, cars, flashlights, 

and other uses. Order now from your N. U. Distributor. 

uTie c 

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N. J. 

T.) 

N*TIQNAL UNION 
:.RAD10 eTUBES AND PARTS 

.. ;Tisnse,tllns. Cath.d. Ray, R.s.ivinp, fs.d.T Pr,bi n. Tv.só Cs. .,.Ia,s- .; Velma* C.wtils P. Electric Cells hn.l Limps ileddísht Bulbs 

S.. 

. . _ _ . 
. 

Vest-pocket box of 10 
lamps-easy to sell chat 
way-and profitable! 

Complete line of types 
for all radio dials, panel 
boards, tuning meters. 
instruments, auto radios, 
flashlights, parking 
lights, coin machines. 

The right bulb for every 
job-engineered to 
initial equipment stand- 
íirds-builds your reputa- 
tion for accuracy and 
good work. 

Torsion - tested filament 
wires ... torque tested 
basing cement ... shock 
and vibration tested bulbs 

all combine to assure 
better service-longer. 


