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...W.11-et ,a...,9.tr 

.05 MFD 

.005 MFD 

3 
MEG 

TONE 
CONT. 

100 MFD 

December 
1946 

.002 MFD 

b 
C> m 
>D P -M 
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WITH KEN RAD TUBES 

14a't6Se e 
¡nSALES-SER VICE VOLUME...and PROFITS! 

ASEAD of die held always-that's the 
position Ken -Rad tubes offer you as 

deafer or service man! New sets, with new 
circuits, are Pouring into the market. 
Ken -Rads up-to-the-minute research- 
Geeerat Electric barked-brings new -de- 
sign tubes to you as needed, enabling you 
to work with confidence in the field of 
FM and ether postwar radios. 

Clients properly served are yo Jr backlog 
of uture business. You'll serve all radio 

Behind Ken -Rad radio tubes stands Electronics' 

W-ite fer Booklet 
ETR-16. "Essential 
Characteristics, "themost 
corsplete aigest of tube 
infirmation available. 

owners letter with Ken -Rad tiler ... be- 
cause in addition to their modern design, 
tone -rich performance is a feature . . 

because each precision -made Ken -Rad 
tube is i ni=armly, dependably like others 
of its type ... because 100 -percent mrnu- 
facturer responsibility is cartoned wich 
every tube tbat you sell! 

So team up with Ken -Rad for more 
sales to more customers, new and repeat 
-now and tomorrow. 

first and orectest name-GENERAL ELECTRIC_ 

178-E1'-8360 

DIVISION OF GEVEP.I.L ELECTRIC COMPANY 

OWENSBORO, KENTUCKY 
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EDITORIAL 
PLANNING, not only work of the day, but 
work of the future, has always been a profit- 
able program to follow. During the next 
few years, the planning program will be 
more important than ever to the Service 
Man. 

With the prospects of new highs in the 
sales of f -m and television receivers, and 
a -m receivers with their new types of cir- 
cuits and components, Service Men will, 
with a carefully -planned installation, repair 
and maintenance program, be in a bright 
position to capitalize on the innumerable 
possibilities that will present themselves. 

Such a program will demand the widest 
assortment of tools and test equipment that 
financial conditions will permit, and a work- 
ing familiarity with new types of circuits 
and components used. To acquire this 
familiarity will require a careful study of 
all manufacturer's bulletins, latest technical 
data such as appear in SERVICE, new books, 
technical bulletin service, data and modern 
business practice books and bulletins now 
being published. 

Familiarity with new housing develop- 
ments also will be found to be an invalu- 
able planning -program feature, for it will 
provide many leads for new business. And 
many set dealers will be found to be a use- 
ful source of new business leads, for they're 
always anxious to cooperate with local Ser- 
vice groups in both installation and main- 
tenance work. 

In including f-nl as an important factor 
in the planning program, Government au- 
thorities have been used as a basis for this 
recommendation. In a recent talk before 
broadcasters in Chicago. FCC chairman 
Charles R. Denny said : "F -m is not coming. 
It's here. And it's growing fast. Already 
there are 66 stations in operation and 564 
more authorized. In addition, there are 307 
applications pending. Our lung range plans 
for f -m look forward to the day when every 
square inch of every state from the Atlan- 
tic Ocean, west to the middle of the 
Dakotas, Nebraska, Oklahoma and Texas 
will be covered night and clay with city 
f -m signals. Similarly f -ill signals will 
blanket the Pacific Coast states." That's 
quite a statement. The FCC also has ex- 
pressed the same enthusiasm in television. 
It won't be long before telecasts will be 
made in dozens of other cities besides those 
presently operating. The telephone company 
is rushing their coaxial cable program from 
coast to coast for television broadcasts. 

The Service Man who will take full cog- 
nizance of these prospects and plan for the 
future will be a mighty busy man during 
the next few years. 

RADIO TELEVISION ELECTRONIC 
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R11Rn on ANO ar9GAfCTLbNe 
T09E5 

'1.'=- .. 

CAPACITORS. .. 

...d Ggaw4 owl ..rVNo.*. 4Jeda 

FESIST!"Wï 

What's your biggest headache when 
servicing radios? Identifying parts? With 
PHOTOFACT FOLDERS it's easy to locate 
and identify any item you want to 
find. Just look at the Complete Parts 
List . . . a list gnat's keyed to clear 
chassis photographs and a full page, 
easy -to -read schematic diagram. For 
instance, the capacitor listing alone 
gives complete data on capacity, volt- 
age rating, function, replacement types 
. . . even includes installation notes. 

No service problem can stump 
you when you use PHOTOFACT 
FOLDERS. They result from, the actual 
examination of the receiver involved, 
and are not cc pied from the manufac- 
turer's service data or from looking at 
his schematics. They tell you everything 
you need to know about any set manu - 
*Trade Mark Reg. 

StMP0-1 
CAPACITORS. 

Capacity values given in the rating column are In mad. for Electrolytic 
and Paper Capacitors, and in mmfd. for Mica and Ceramic Capacitors. 

ITEM 

No. 
RATING 

REPLACEMENT DATA 
IDENTIFICATION CODO 

AND . 

INSTALLATION NOTES 
TRUETONE 
PART No. 

MALLORY 
PART No. 

SOLAR 
PART No. 

SPRAGUE 
PART No. 

ARROYO% 
PART No. 

C JRNELL 
DJBIIIER 

PI4LT No. CAP. VOLT 

7(A) 

181 8 
-9 
10 
11 

40 
20 

'.OS 
.01 
.004 

150. 
150. 
400 
400 
400 

.500256 . 

.502158 

.502157 
502151 
602156 

FP306 

TP429. 
TP426 
TP421 
TP407 

D5-40+20-150 

S-4-< 
S-4-05 

EL -24 

TC -2 
TC -15 
TC -11 
TC -24 

AF88D 

484-.2 . 

484-.05 
484-.01 
484-.004 

ur3515 

DT4P2 
DT4S5 
DT4S1 
DT6D4 

Filter' 
Line Isolating 
Line Filter 
Pwr.Amp.Plate 
Audio Coupling 

5-4-01 
S-6-004 

factured since January 1, 1946-even 
to the restringing of dial cords. They do 
this by means of pictures, full -page 
schematics, original technical notes 
that help you work faster, more accu- 
rately...easily increase the number of jobs 
you can do in a week by fifty percent. 

PHOTOFACT FOLDERS are sold in 
sets of 40, each set covering new radios, 
phonographs, record changers, intercom- 
munication systems, recorders and power 
amplifiers within a short time after 
they reach the market. Their cost is 
only $1.50 a set, including membership 
in the Howard W. Sams Institute. 
No other radio service compares with 
PHOTOFACT FOLDERS in completeness, 
accuracy or timeliness. Use the coupon. 
Mail it to your nearest radio parts 
supply house. 

In Each PHOTOFACT 

FOLDER You Get - 
1. A cabinet view of the receiver to help you 
establish identity and control functions. 2. A 
top view of chassis and speaker to identify com- 
ponent parts and alignment points. 3. A bottom 
view of chassis and/or accessories. 4. A com- 
plete list giving keyed reference to all parts, 
alignment and schematic diagram. 5. A com- 
plete, full -page schematic diagram. 6. Stage 
gain measurements listed on the schematic 
diagram. 7. A complete voltage and resistance 
analysis chart for rapid check of operational 
values. 8. Complete alignment instructions on 
the receiver consistent with the keyed alignment 
points indicated on photographs. 9. Dial cord 
di -gram and restringing instructions. 10. Com- 
plete disassembly instructions where required. 

PUBLICATION DATES : 

Set No. 9 December 19 
Set No. 10 . . ... . December 29 

Cut this out and MAIL IT TO YOUR 
DISTRIBUTOR. If you do not know 
his name and address, send it directly 
to Howard W. Sams & Co., Inc., 2924 
East Washington Street, Indianapolis 6, 
Indiana, and we will see that your near- 
est distributor gets it. In Canada- 
write to A. C. SIMMONDS & SONS, 
301 King Street East, Toronto, Ontario. 
Canadian Price $1.75. 

PLEASE PRINT 

Send Set No.10 Send Set No.9 
(Circle one or more of following) Send 
Set No. 8, 7, 6, 5, 4, 3, 2, 1 (at $1.50 a set) 

Send mea DeLuxe Binder (at $3.39) 

My (check) (money order) (cash) for 
is enclosed. (If 

you send cash, be sure to use registered 
mail) 

Name 

Address 

City Zone State 

Company Name 

My Distributor's Name 

City 

HOWARD +N. Sams & CO., INC. RADIO PHOTOFACT SERVICE 
In Canada-write to A. C. SIMMONDS & SONS, 301 King Street East, Toronto, Ontario 
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O U R A C H I E V E M E N T 
IN 16 YEARS OF 

"SERVICE for the 
Greatest, 

Greatest . 
IN 

COVERAGE 
OVER 120 

SET MANUFACTURERS 

Greatest . 
IN 

SIZE 
2100 PAGES 

OTHER RIDER MANUALS 
Volumes XIV to VII, each volume $15.00 
Volume VI 11.00 

Abridged Manuals Ito V (1 vol.) 17.50 

Record Changers and Recorders._ 9.00 

JOHN F. RIDER PUBLISHER, INC. 
404 FOURTH AVENUE, NEW YORK 16, N. Y. 

Export Div.: Rocke -International Corp., 13 E. 40 St., N. Y. C. Cable: ARLAB 

SERVICEMAN" 
Proud as we are of the time -saving quali- 
ties of every Rider manual, we consider 

Volume XV our crowning achievement in 

this respect. Thousands of man hours have 

gone into its preparation in order to save 

thousands of servicemen millions of hours. 

"clarified schematics," and separate 

How It Works" book are but two of 

the exclusive features that characterize 
the thoroughness of presentation on the 

products of over 120 receiver and associ- 

ated equipment manufacturers; but two 

of the reasons why Rider Manual Volume 
XV is the biggest single volume yet is- 

sued. 

Nowhere will you find anything to 

equal it in completeness and helpfulness. 
Nowhere will you find the wealth of orig- 
inal material which means a saving of 

your valuable time-cash in your pocket. 
Volume XV is the latest con- 

tribution to our continuing 
promise that you will always 
find in Rider Manuals all 
the servicing information you 

need to operate with the ut- 

most efficiency and profit. 

John F. Rider 

RIDER RADIO 900KS KEEP YOU IN TOUCH WITH SUCCESS 

Inside the Vacuum Tube 
Solid concept of theory and operation $4.50 

Understanding Microwaves 
Provides foundation for understanding 6.00 

Radar 
Entertaining, revealing, in lay language 1.00 

The Cathode Ray Tube at Work 
Accepted authority on subject . . 4.00 

Frequency Modulation 
Gives principles of FM radio . . . 2.00 

Servicing by Signal Tracing 
Basic Method of radio servicing 

The Meter at 'Work 
An elementary text on meters . $2.00 

The Oscillator at Work 
How to use, test and repair . . . 2.50 

Vacuum Tube Voltmeters 
Both theory and practice 2.50 

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

A -C Calculation Charts 
4.00 Two to five times as fast as 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 

This new Rider Book, soon to 
be announced, will be of last- 
ing usefulness to everyone in- 
terested in any phase of radio. 
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yesterday 

proved 

its quality 

today 

proves 

its VALUE 

r.. 

IN THE FIELD 

IN THE SHOP 

Combination "DYNOPTIMUM"tube and set tester Model 802N 
Accurate - dependable - compact - with a degree of 
flexibility tha: places it in a class all its own. 

There you ha -:e it in a nutshell-a partial description of 
RCP's new, improved Model 802N. But only a partial 
description-because you can't describe this remarkable 
servicing instrument fully to anyone who has never used it. 

Only by using it yourself can you learn all the features 

Check these features 
Exclusive method of A -C voltage measurements 
which elminates temperature and frequency 
errors. 
Famous Dynoptimum test circuit employs 6116 
tube and has zero temperature characteristic 
while providing an extremely wide frequency 
range of 30 cps to 50 kc. 

100,000 - ohm range is battery operated per- 
mitting resistance checks when regular A -C 
supply is not available. 
Capacity meter for testing electrostatic and 
electrolytic capacitors for leakage. 
Special adaptions are included for checking 
individual sections of multi -purpose tubes. 
Convenient jack for head -phone noise test to 
check swinging, noisy, or high -resistance con 
nections. 

Large, rugged 41/2" square -face meter with 
Alnico high - torque movement for quick, ac- 
curate readings. 
Housed in handsome, hand -rubbed, hardwood 
carrying case with compartment and self -latching 
cover. Furnished with high -voltage test leads. 

that make Model 802N the unquestioned favorite of 
radio service men everywhere. 

Examine Model 802N next time you see your jobber. 
Use it. Find out how it can speed up your work - add 
dollars to your income. 

In handsome hardwood carrying case, complete with self- 
contained battery and test leads-Price $59.50. 

RANGES 

D -C VOLTMETER: 0/10/50/500/1000 volts. 
(1000 ohms per volt) 
A -C VOLTMETER: 0/10/50/500/1000 volts. 
D -C MILLIAMETER: 0/1/10i100/1000 milli- 
amperes. 
D -C AMMETER: 0/10 amperes. 
OHMMETER: 0/500/5000 ohms, 0/0.1/1/10 
megohms. 

DECIBEL METER: .8 to .15, .15 to .29, .29 to 
.49, .32 to .55 DB. 

OUTPUT METER: 0/10/50/500/1000 volts. 

If you'd like to have a complete display of 
America's finest line of testing equipment, 
write for a free copy of Catalog No. 129. 

RCP INSTRUMENTS-BEST FOR EVERY TEST 
RADIO CITY PRODUCTS COMPANY, INC. 

127 WEST 26th STREET NEW YORK 1, N. Y. 
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As 

/ 
2 NA jeneen 

extended Range Hjgh-Fidehty 

PM SPEAKERS 

2 

jensen SPEAKER 
'Model P8 -SH (Superseding 
PM8-CT). A high-fidelity 8 -inch 
4IN/C05 PM speaker. Recom- 
mended for use with Jensen 
Model A-81 Bass Reflex cabinet. 
Maximum power handling ca- 
pacity in speech and music sys- 
tems, 6 watts. . . Voice coil 
impedance, 6-8 ohms, 

Standard Fidelity Model P8 -S. 
Voice coil impedance, 3-4 ohms. 
Maximum power handling capac- 
ity in speech and music systems, 
8 watts. 

tiemen 
mm=. 

...it's CI 

These two Jensen speakers, 

with demo 5 PM design, 
arovide excellent high -fidel - 

i -y performance. Excellent as 

replacement and modern- 
izing units for FM and 

television receivers, radio- 
phcnograph combinations, 

for studio mcnitoring, wired 
musi:, and for similar appli- 
cations. Instal ed iñ Jensen 

Bass .2eflex* cabinets, they 

provide exceptionally high - 

quality reproduction with 
added octaves of bass re- 

sponse. 

engen 
SPEAKERS 

WITH Model A-81- 
her Model P8 -SH speaker 

Mode) A -121 -- 
ice Model P12 -SH speaker 

ei'enäen 
..,it'sa 

SPEAKER 
Mod?.i P12 -SH (E _perseding 
PM12-C"). A new, I 2 -inch high - 
fidel ty 4tN e05 PM peaker. De- 
signed f Dr use will nsen Model 

. o- Model D-121 Bass Re - 
flee catinets. Maximum power 
ha_ulinq capacit, i_ speech and 
masi; systems, 3 watts. Voice 
coil mpedance, 6 ohms. 

Stardcrd Fidelity !lode' P12 -S. 
Voce ccil impedance 6-8 ohms. 
Power hcndling ccpceity in speech 
and music systena..3 watts. 

BASE REFLEX 
CABINETS 

Noiei C-121- 
for Model P12 -5H sF+nker 

` [ ̀ (9611 37G' J and eige741?iVAl.taie? Q r:Wi'e e «di!: (- ve J3ze. ®1946 

JENSEN MANUFACTURING CO., 6621 S. LARAMIE AVE., CHICAGO 38, U. S. A. 
In Canada: Copper Wire Products, Ltd-, li King St., W., Toronto, Ont. 

6 SERVICE, DECEMBER, 1946 

www.americanradiohistory.com



SPRAGUE TRADING POST .' 

Your Own Swap, Buy or Sell 

Advertisement Run FREE-Send it in today! 
Have you any parts or equipment you'd like to trade 
or sell to some other radio man who could put them 
to good use? 

Are there any hard -to -get items you'd like to buy? 
Want to get a radio job - or to hire a helper? 
If so, write up your advertisement in brief form, 

rush it to Sprague. We'll run it ABSOLUTELY 
FREE OF CHARGE in the famous Sprague Trading 
Post that wi_1 start again next month in seven lead- 
ing radio publications: RADIO NEWS, RADIO 
CRAFT, QST, SERVICE, RADIO SERVICE 
DEALER, RADIO MAINTENANCE and RADIO 
& TELEVISION RETAILING. 

This famous Sprague service needs no introduc- 
tion. During the war over 12,000 individual free 
classified advertisements were run for our friends. 
Everything, from parts and equipment to complete 
radio shops, was bought, sold and exchanged as a 
result. 

In discontinuing The Sprague Trading Post at the 
close of the war, we thought there was no longer 
any need for it. But we were wrong ! Hundreds of 
letters flooding in from all parts of the country tell 
us so. "We need this sort of thing now as much as we 
ever did!" is the gist of what our service and ama- 
teur friends say, "Start it going again!" 

And so we're doing it! Send in your swap, buy or 
sell advertisement today! 

Sincerely yours, 

Harry Kolker 
Sales Manager 

INSTRUCTIONS: Print or type your advertisement CLEARLY. 
Hold it to 40 words or less including name and address. Confine it to 
radio subjects only. MAKE IT EASILY UNDERSTANDABLE' No com- 
mercial advertisements are acceptable. Sprague reserves the right 
to reject any copy that, in our opinion, does not fit in with the spirit 
of this free service. Your advertisement will be run in the first possible 
Issue of at least one of the seven magazines on our list. 

Write it now. Mail it to 
Dept. 

SPRAGUE PRODUCTS COMPANY 
North Adorns, Mass. 

CAPACITORS AND *KOOLOHM RESISTORS FOR EVERY RADIO SERVICE AND AMATEUR NEED 
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SIL VAXIA NEWS 
RADIO SERVICE EDITION 

DEC. Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pá. 1946 

IO 

ONE 
DEVICEFOR 

GREAT VARIETY TESTSEMEN 

Electrical Measurements Made Easy With New Sylvania Unit! 

i 

SYLVANIA Poly (MULTI- 
. PURPOSE) Meter 

Radio servicemen now can use the 
new Sylvania Poly (MULTI -PUR- 
POSE) Meter type 134 to facilitate a 
multitude of electronic measurements 
and tests to radio equipment. 

This product of Sylvania Research 
is stabilized against errors due to 
voltage variations or gas current in 
tubes. All accessories included. See 
your Sylvania Distributor. 

CHARACTERISTICS AND 
SPECIAL FEATURES 

Tests audio, A.C. and R.F. voltages 
from 20 cps to 300 me through use of 
proximity fuze -type tube built into 
handy probe. Full scale range of 3, 
10, 30, 100, 300. 

Measures D.C. from .1 to 1.000 

volts in full scale ranges of 3, 10, 30, 
100, 300, 1,000. 

Measures D.C. current from .1 mil- 
liampere to 10 amperes in full scale 
ranges of 3, 10, 30, 100, 300, 1,000 
milliamperes and 10 amperes. 

Measures resistance from 1/2 ohm 
to 1,000 megohms in full scale ranges 
of 1,000, 10,000, 100,000 ohms and 
1, 10, 1,000 megohms. 

ACCURACY 

D.C. ranges ±3% of full scale. 
A.C. ranges ±5% of full scale up to 

30 volts and ±7% above 30 volts. 
R.F. ranges ±5% of full scale up to 

10 volts; ±7% from 10-100 volts; 
±10% on 300 volt range. 

Ohms ±6% to the left of 1/2 scale; 
±13% to the left of 3/4 scale. 

Current ±3% of full scale on all but 
10 ampere scale which provides 
±5% of full scale. 

INPUT IMPEDANCES 

R.E. ranges -2.7 megohms resistance 
shunted by approximately 3 mmf. 
capacity. 

A.C. ranges -2.7 megohms resistance 
shunted by approximately 40 mmf. 
capacity. 

D.C. ranges -16 megohms resistance. 
Remember the!Sylvania Poly (MULTI- 
PURPOSE) Meter type 134. It's 
beautifully styled, compactly designed, 
has easily read meter and dials. 

SYLVANIA ELECTRIC 
Emporium, Pa. 

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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SERVICE 

MIDGET COMPONENTS 
For British Portables 

Fig. 1. Midget audio -frequency transformers which are available 
in skeleton form or with a bakelite case. 

ONE OF THE BIGGEST MANUFACTURING 
problems with which Britain's radio 
industry was faced during World War 
II was that of reducing the size of 
components to a fraction of their 
standard dimensions. 

There had been little or no demand 
in Britain for personal portables and 
manufacturers had not, therefore, gone 
into the question of miniaturization. 
When, however, the Supply Ministries 
requested industry to produce minia- 
ture components for lightweight equip - 

Fig. 2. Miniature permanent -magnet moving -coil loudspeaker which 
handles an input of 1/2 watt. 

by H. W. BARNARD 

London, England 

ment to be used by forward troops and 
for such apparatus as combined trans- 
mitter -receivers small enough to be 
worn on the belt by agents and mem- 
bers of resistance groups in enemy - 
occupied territory, research workers 
in Britain's radio industry set about 

Fig. 3. Parts of a small moving coil headphone, compared with a safety razor blade. The moving coil is only 1/2" in diameter. 

getting the proverbial quart into a pint 
bottle. 

An excellent example of miniature 
design was the miniature capacitor de- 
veloped for the proximity fuse, a 
tubular paper capacitor, rated for a 
d -c working voltage of 500. The over- 
all length for capacitances of from 
0.0005 to 0.01 mfd was u", excluding 
connecting wires, while the diameter 
varied from tit" to fl". The units, 
wound and connected to provide mini - 

(Continued on page 28) 

Fig. 4. Prototype of Britain's first miniature 4 -tube 2 -band superhet 
portable, with its layer -built high -voltage battery photographed 
against a telephone for comparison. Plastic case for set is 82/4" x 

32/4" z 3%". 
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POSTWAR V -T -V -M 

by M. E. LEWIS 
IN LOCATING AND CORRECTING troubles in 
receivers, accurate measurements must be 
used. It is impossible, for instance, to 
check operating potentials of the many 
vacuum tube circuits in the modern re- 
ceiver without measurement equipment. 
Measurements are the basic, fundamental 
yardstick by which proper or faulty 
operation must be diagnosed. 

Before the war voltage measurements, 
due to limitations of then available 
meters, were pretty much restricted to 
measurement of voltages present in power 
circuits of receivers-circuits in which 
voltages to be measured would not be 
disastrously dropped by application of 
low -resistance, power -consuming meters. 
Then usual voltmeters could not be used 
to measure actual operating voltages 
upon avc-controlled grids, series -resist- 
ance -isolated plates and screens, high - 
resistance avc lines, or at resistance - 
coupled amplifier grids and plates. The 

An analysis of the Vomax, with prac- 
tical operation and maintenance data 
based on twelve months of field ex- 

perience. 

Fig. 1. Control panel of the vacuum -tube voltmeter which meas- 
ures resistance, d -c, db, d -c and a -c volts from 20 cycles to over 

100 mc. 

possibility of really time -saving measure- 
ment of a -f, i -f and r -f signal voltages 
lay in the distant future. This was be- 
cause the usual 1000 ohm -per -volt d -c 
meter required significant power to func- 
tion, power not available in such circuits. 
In a -c circuits the situation was even 
worse. Copper -oxide rectifiers, used to 
convert a -c voltages into current required 
to actuate the d -c meters, not only 
showed very low input resistance, but 
exhibited errors seriously increasing with 
frequency even in the low a -f range. 

The need to measure voltages, present 
in circuits of such high resistance that 
they could not possibly supply the cur- 
rent required to actuate simple volt-ohm- 
milliammeters resulted in the develop 
ment of vacuum -tube voltmeters. In their 
prewar forms v -t -v -m units were afflicted 
with errors due to variations in operating 
potentials of their own vacuum tubes, er- 
rors due to changes in characteristics of 
ageing tubes, and false readings due to 
small but real residual gas and ion cur - 

Fig. 2. Interior view of v -t -v -m. 
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rent in these tubes. Nevertheless the 
v -t -v -m was a great step forward. Their 
general usage only awaited further de- 
velopment of the art. That development 
has been achieved, prewar deficiencies 
have been overcome and the v -t -v -m has 
become a must tool of every Service Man. 

In developing a postwar v -t -v -m, one de- 
signer' has produced a combination unit, a 
vacuum -tube -volt -ohm -db -ma meter. This 
instrument, the Vomax, shown in Fig. 1, 
features a removable r -f probe for direct 
contact to r -f and i -f circuits. 

V -T -V -M Operation 
In placing the unit in operation, the 

r -f probe must be fully inserted into its 
panel receptacle, with black (negative) 
and red (positive) test prod tips not in- 
serted in panel jacks. The a -c plug is 
then inserted in line, Adj.îl knob is 
turned so that on -off switch clicks on and 
pilot bezel illuminates. While allowing 
30 to 60 seconds for tube warm-up, Func- 
tion knob is set to D.C.+ and Range 
knob to 3 V. Then meter pointer is set 
to zero on meter scale by adjusting Set 
U. Zero knob. 

As tubes warm up meter pointer may 
move up or down scale, possibly even off 
scale. Incidentally, the meter cannot be 
injured by over -scale deflection. It can 
be injured only by overload in direct - 
current measurement, but is protected 
against burnout in all voltage, resistance 
and db operations. If this meter deflec- 
tion isn't desired during tube warm-up, 
Function knob may be set to ma position 
for initial 30 to 60 second warm-up 
period. 

With these initial adjustments com- 
pleted, several interesting instrument - 
characteristic tests may be conducted. It 
is possible, for instance, to see to what 
extent errors due to grid and gas current 
have been eliminated by moving the 
Range knob from 3 V progressively 
through all six positions to 1200 V. 

Meter zero will not shift more than 
1% to at most 2% of full scale as Range 
switch is rotated. In rotating this switch 
the value of grid resistance (meter's d -c 
input resistance) of the upper section of 
the center 6SN7GT is changed from 50 

1McMurdo Silver. 
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With Ohm -Db -Mn Measurement Features 
megohms progressively down to 125,000 
ohms, a range of variation sufficient to 
reveal the slightest trace of grid or gas 
current. 

Shifting Function knob from D.C. - to 
D.C. + reverses polarity of d -c input, 
making it possible to keep meter cabinet 
and receiver chassis under test at the 
same potential while d -c voltages posi- 
tive -to -chassis are measured with red 
test -prod plus. Voltages negative -to - 
chassis can also be measured with meter 
and red prod polarity reversed by a flip 
of Function knob. 

Six basic ranges of 0-3, 0-12, 0-30, 
0-120, 0-300 and 0-1200 volts, available 
with the Range knob, are graduated upon 
the meter scale. Six identical ranges, but 
in reverse polarity are provided by shift- 
ing Function knob from D.C.+ to 
D.C.-. Six more d -c voltage ranges can 
be added positive, and six more identical 
ranges negative, E red test wire tip is 
shifted from the +V-SIMA jack to the 
V x 2.5 jack. Each of these new ranges 
is 2% times greater in full-scale voltage 
value than indicated by each Range 
knob setting. Thus, using the V x 2.5 
jack, d -c voltage ranges of 0-7.5, 0-30, 
0-75, 0-300, 0-750 and 0-3000 volts are 
available at 126 megohms meter resist- 
ance, all rea_ by mentally multiplying 
meter scale readings by 2.5. 

Dual -Function Test Prod 

Another interesting instrument feature 
is the dual-purpose red test prod which 
has a 1-megohm resistor built in to 
isolate instrument capacity from r -f, i -f 
and a -f grids and plates when measuring 
their d -c operating voltages dynamically 
during receiver operation. For all mea- 
surements except d -c voltage tip is 
screwed into the end of red prod from 
which flexible cord emerges. For d -c 
voltage measurements the tip must be 
screwed into the far end of the red prod 
to include the 1-megohm resistor in cir- 
circuits. 

Ohmmeter 

Having established meter zero by ad- 
justment of the Set V. Zero knob while 
Function knob was set to D.C.+ and 
Range knob to 3 V, Function knob can 
be shifted to St position to check the 
ohmmeter. Meter pointer will now move 
up scale. It is set to exact full-scale 
reading by the Adj. St knob, and resist- 
ances between .2 ohm and 2,000 megohms 
can be measured. The upper meter scale 
is graduated 0 through 2K (2 kilohms, 
or 2,000 ohms). To use, the black prod 
wire tip is inserted into Corn. Gnd. jack, 
red prod wire tip into +V-12-MA jack, 
and the two prod tips are connected to a 
resistor to be measured. In reading 
values a multiple of the Range knob 
pointer to the actual meter reading is 
used. Thus 10 at meter mid -scale is read 
as 10 ohms for 2KSl position of Range 
knob, increasing in multiples of 10 for 
each advance of the Range knob. The 
center -scale figure (5th or 2Mft) would 
yield 100,000 -ohm reading. The 6th, or 
2,000 -Me position, involves a further 
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Fig. 3. Circuit diagram of vacuum -tube voltmeter described in this paper. 

multiplier of 100 times, center -scale 10 
indicating 10 megohms. 

The Milliammeter 

The milliammeter uses different inter- 
nal current -shunt resistors to provide six - 
current ranges selected by Range knob. 
Meter accuracy can be checked by mea- 
suring known direct currents. To check 
Range knob should be set to 12 amperes 
position. The high range is used so as 
not to burn the meter out by applying 
excessive current to a low -current range. 
Range knob is moved to left until the 
current flowing through the meter yields 

an easily read value upon the upper or 
lower center meter scale. All ranges 
starting with figure 3 about the Range 
knob are read on the upper center scale. 
All ranges beginning with figure 12 are 
read upon the lower center scale marked 
12 at the right end. For 3 and 12 -volt 
ranges appropriate scales are read di- 
rectly. For higher ranges zeroes are 
added to observed readings. 

Checking A -C Operation 

With both test lead tips removed from 
panel jacks, with meter set to read zero 

(Continued on page 25) 
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Fig. 1. Two typical resistance -capacitance coupled 
audio amplifiers. In a we have a triode type. In 
t' a pentode has been substituted. The essential 
difference between the two circuits is the use 
of the screen -grid circuit. Component values are 
a function of the frequency response and the gain. 

THE TWO IMPORTANT characteristics 
of an audio amplifier are the stage 
gain and the frequency response. In 
audio stages using resistance and ca- 
pacitance in the coupling network, both 
frequency response and 'amplification 
are, in part, a function of component 
values, and are also closely related to 
each other. 

Fig. 1 shows two typical resistance - 
coupled amplifiers, one employing a 
triode, the other a pentode. In essence, 
both employ the same system. 

In Fig. 2 we have the r -c network of 
the triode, isolated from the associated 
tubes for simplicity. In a R, repre- 
sents the plate load resistor. This is 
shown as returning directly to ground, 
since for audio voltages the B supply 
filter capacitor acts as an effective 
short, due to its very low reactance or 
a -c resistance to audio frequencies. R, 
is the grid return resistor of the fol- 
lowing stage while C, is the coupling 

Fig. 2. Here the r -c component of the audio 
amplifier of Fig. 1 has been isolated. In a the 
components have been arranged to show that the 
coupling capacitor and grid resistor form a volt- 
age divided network. In b the resistor, Rei, is 
used to represent the equivalent resistance of 

the coupling capacitor. 

ß-C AMPLIFIER 
capacitor. In b the coupling capacitor 
has been replaced by its equivalent a -c 
resistance. It will be noted that the 
capacitive resistance, in conjunction 
with the grid -return resistor, form a 
virtual voltage divider for any volt- 
ages developed across the plate load 
resistor. 

Since the a -c resistance of the cou- 
pling capacitor will vary depending on 
the frequency of the impressed voltage, 
the voltage across the grid resistor will 
also vary. In explanation, the formula 
for computing the reactance of a ca- 
pacitor for any frequency is 

lot 
Xc = 

2 'Et C 
Where: X, = capacitive a -c resistance 

in ohms 
f = frequency of voltage in 

cycles 
C = capacitance in micro - 

farads 
Once the reactance of a capacitor 

has been established, the action of volt- 
age and current is the same as in d -c 
circuits. Thus, a .016-mfd capacitor 
has a reactance of 100,000 ohms at 100 
cycles, 10,000 ohms at 1,000 cycles, 
and 1,000 ohms at 10,000 cycles. 

Since the value of the grid resistor 
remains constant at all frequencies, 
a proportionately greater percentage of 
the imposed audio voltage will appear 
across the grid resistor, as the fre- 
quency increases. 

Now let us assume that in the net- 
work of Fig. 2a the capacitor, Cr, has 
a value of .016 mfd, R, is a .25-meg- 
ohm resistor and Rz is a .5-megohm 
unit. For an input voltage of 10, the 
drop across R, will be : 

At 100 cps 

.5 

Rz 
XE 

RC, + Rz 

or X 10 or 8.85 volts 
.1 + .5 

At 1,000 cps 
.5 

X 10 or 9.8 volts 
.01 + .5 

At 10,000 cps 
.5 

X 10 or 9.99 volts 
.001 + .5 

If the value of C, were increased to 
.16 mfd, its reactance or a -c resistance 
would be 10,000 ohms at 100 cps, 1,000 
ohms at 1,000 cps, and 100 ohms at 
10,000 cps. Solving for the grid volt- 
ages at these frequencies, we would 

have 9.8, 9.99 and 9.999 volts, respec- 
tively. Thus, increasing the value of 
the coupling capacitance would tend to 
give a more uniform output over the 
audio range. 

A similar expedient would be to in- 
crease the value of grid resistor. Thus, 
if the grid resistor were increased to 1 

megohm, with a coupling capacitance 
of .016 mfd, the grid voltage for a 10 - 

volt input would be 9.1 volts at 100 
cps, 9.9 volts at 1,000 cps, and 9.99 
volts at 10,000 cps. Therefore, in- 
creasing either C, or R, will achieve a 
more uniform response over a band of 
frequencies, as well as increase the 
voltage at all frequencies. In another 
sense, it may be said that the low fre- 
quency response has been improved, 
since both expedients afford a greater 
effect at the low frequencies than at 
the high frequencies. 

The actual resistance values are 
slightly lower, due to the presence of 
the tubes. This will be discussed later 
in this article. 

The next influence on the operation 
of the r -c amplifier is the cathode net- 
work, consisting of the cathode resistor 
and associated bypass capacitor. 

The cathode bypass capacitor is, as 
the term implies, a bypass for any 
audio voltages developed across the 
cathode resistor ; Fig. 3. In a, a typi- 
cal resistance -coupled audio amplifier 
stage is shown. Fig. 3b shows the 
equivalent resistive load on the B sup- 
ply. R, designates the resistance of 
the plate -to -cathode path within the 
tube. Any a -c voltage developed across 
this circuit would cause voltage drops 
to appear across all three resistors. 
However, for a -c voltages, the tube's 
plate resistance and cathode resistor 
are actually in parallel with the load 
resistance; Fig. 3c. In the presence of 
the reactance introduced by the bypass 
capacitor, the a -c voltage drop across 
the cathode resistor would be reduced, 
since the capacitor is in parallel with 
it. This has two important aspects. 

First, since the a -c voltage drop 
across the cathode resistor would serve 
no useful purpose in the amplification 
functions of the tube, the drop across 
the plate -load resistor would be in- 
creased, slightly. However, this is not 
the chief purpose of the bypass capaci- 
tor. 

The effective input circuit is directly 
between grid and cathode. Therefore 
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DESIGN FACTORS 
by MARTIN B. ROGGERS 

any voltage, either a -c or cl -c, would 
affect the sum voltage impressed on 
the grid. Since the a -c voltage devel- 
oped across the cathode resistor is in 
opposite phase to the input voltage im- 
pressed on the grid, it would buck the 
input voltage. Thus, the input voltage 
would be decreased, and, in turn, the 
resultant plate voltage. This principle 
is the basis of inverse feedback, and 
tends to reduce the stage gain. And 
thus we have the second purpose of the 
capacitor; where gain is desired, the 
value of bypass capacitor determines 
the stage gain. In this respect, since 
the reactance of the capacitor increases 
as the frequency decreases, the stage 
gain will be reduced at low frequencies 
and increased as the frequency in- 
creases. Thus, a high farad bypass 
capacitor would increase the gain at 
low frequencies in much the same 
manner as it does when used for cir- 
cuit coupling. 

In receiver design, where component 
cost is a factor, the lowest capacitance 
consistent with adequate design is used, 
since the cost is less. In service work 
the same cost factor does not obtain. 
For this reason, it is permissible to use 
a 25-mfd bypass to replace a 5-mfd. 
In some respects this procedure is ad- 
vised providing a reduction in hum, 
since many tubes introduce hum in 
their cathode circuit, due to the prox- 
imity of the tube cathode sleeve to the 
a -c heated filament. Leakage between 
the cathode sleeve and the filament will 
create a slight 60 -cycle voltage across 
the cathode resistor, which, in turn, 
will be amplified by the tube. On the 
other hand, some receivers purposely 
use low -farad capacitors which per- 
mits a slight hum in the first audio 
stage. By using a low -farad capacitor, 
a low -frequency bucking voltage is 
created in the cathode circuit which 
cancels out the hum, along with other 
low frequencies. 

The value of cathode resistor is de- 
termined by the operating voltages and 
plate -load resistance. In general, the 
higher the value of plate -load resis- 
tance the higher will be the value of 
cathode resistance. Again, the higher 
the applied B voltage, the lower will 
be the cathode resistor. 

The cathode voltage also influences 
the stage gain and fidelity. Thus, too 

high a cathode voltage may cause the 
tube to approach its cutoff voltage, in 
which case not only will the stage gain 
be reduced, but since the plate current 
will approach the zero point, ampli- 
tude distortion will be introduced. 
This is equivalent to the detector 
action of the tube, in which only half 
of the a -c envelope is amplified. The 
action is demonstrated in Fig. 4. 

The cathode voltage also determines 
the maximum permissible input driv- 
ing voltage. If the input voltage at 
the grid were to exceed the cathode, 
the net grid voltage would then be 
positive and the grid would then draw 
current. This would cause distortion, 
since the load on the input source 
would vary from practically no load 
when the grid is biased, to a compara- 
tively heavy load when the grid is 
positive. It should be noted that most 
a -c and v -t meters measure rms volt- 
ages, which are 70% of the peak value. 
Therefore, for each volt of cathode 
bias, only .7 volt of input voltage, as 
measured on a v -t voltmeter is permis- 
sible. 

The maximum value of grid resistor, 
which should always be used, is usually 
found by consulting the tube manual. 
In general, higher values of grid re- 
sistance are used with cathode bias 
ttian with fixed bias. The value of grid 
resistance is determined by the tube 
characteristics and its construction. 
Some gas always remains in the tube 
when it is evacuated. This gas has a 
tendency to create some current flow 
in the grid circuit. This current flow 
will create a positive grid voltage 
which will, to some extent, cancel the 
bias voltage. In some tubes this action 
may continue until the excessive plate 
current destroys the tube. In those 
tubes employing cathode bias, the self- 
regulating action of the bias resistor 
prevents this action, since any increase 
in plate current increases the bias, 
which in turn, decreases the plate cur- 
rent. Thus, the cathode resistor acts 
as a safety factor. 

The screen voltage, like the cathode 
voltage, determines the plate current. 
And, like the cathode circuit, intro- 
duces an impedance into the plate cir- 
cuit. Thus, in pentode circuits, the 
screen voltage should be adjusted to 
give the desired plate current. The 

Fig. 3. In a an individual triode re amplifier 
is shown. In b appears a plate network across 
the B supply. In e we have the equivalent plate 
impedance. It will be noted that the reactance 
of the cathode bypass is in shunt with the 

cathode resistor for audio voltages. 

plate current, in turn, determines the 
ratio of actual plate voltage to the volt- 
age drop in the plate -load resistor. 
The proper size screen -dropping re- 
sistor may best be determined by con- 
sulting tube manual tables for resis- 
tance -coupled amplifiers. Since the 
screen grid introduces impedance in 
the plate circuit, the value of bypass 
capacitor will affect thé low -frequency 
response in much the same manner as 
the cathode bypass. Generally, a 
.5-mfd capacitor is sufficient, although 
higher values will increase the low 
frequency response. 

The gain of an audio stage is a 
function of the amplification factor of 
the tube and the load resistance in the 
plate circuit. An important aspect of 
component values comes to light when 
the circuit is analyzed in terms of ef- 
fective load impedance. Fig. 5 shows 
the total load impedance of an r -c am- 
plifier stage for both high and low fre- 
quencies. For the low frequencies the 
plate resistance of the tube is in par- 
allel with the plate -load resistance. 
These, in turn, are in parallel with the 
reactance of the coupling capacitance 
which, in turn, is in series with the 
grid resistor of the following stage. 

At high frequencies, the coupling 
capacitor loses its importance, but two 
additional factors are introduced. 
These are the input and output capaci- 
tances of the tubes involved. For ex- 
ample, the input capacitance of a 6C5 
is 4.4 mmfd and the output capacitance 
is 12 mmfd. Since these capacitances 
are in parallel, they may be represented 
by their equivalent reactance, or resis- 
tance. At 10,000 cps this is equivalent 
to a load impedance of less than 1 meg- 
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Fig. 4. Here is shown the effect of incorrect bias on an audio tube. Curve A is the response at 
normal bias, while B shows the distortion resulting from too high a bias. The action is 

equivalent to that of a biased detector. 

ohm. Its effect on the high -frequency 
response will therefore be considerable, 
if higher resistance plate and grid re- 
sistors are used. On the other hand, 
the 6SF5 has input and output capaci - 

PLATE LOAD 
IMPEDANCE 

PLATE 
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IMPEDANCE 

LOW, FREQUENCY 

HIGNI FREQUENCY 

R cAP. 
(PLATE) 

Rp = plate resistance 
RL = plate loud resista 
RG= eel load resista 
R c= coupling cop. equivalent 

resistance. 

RGAP 
(GRID) 

tances of 4 and 3.6 mmfd, permitting 
higher values of load resistance. 

Where Fig. 5 shows the equivalent 
plate -load impedance, it also shows the 
equivalent grid -load impedance. The 
same logic applies to this circuit. 
Therefore the size of grid resistance is 
also limited by the input and output 
capacitances of the tubes employed. 

The foregoing has been explained to 
show that increasing the value of plate 
and grid resistors will not necessarily 
increase the stage gain or the fre- 
quency response beyond certain limits. 
Therefore, when designing r -c ampli- 
fiers, all factors must be taken into 
consideration. 

Practical design factors influence 
the choice of components. For exam - 

Fig. 5. The true plate load impedances at low 
and high frequencies. At low frequencies, the 
reactance of the coupling capacitor is a factor, 
while at high frequencies the input and output 
tube capacitances affect the plate load impedance. 

pie, cathode bypass and coupling capac- 
itances are limited in value, when used 
for low frequency improvement, by the 
filter systems used. Using large values 
may sometimes cause regeneration and 
feedback, or oscillation. To prevent 
this, r -c filter networks may have to 
be used in the plate and grid circuits of 
r -c amplifiers. The control grid filter 
network is only used when fixed bias 
is employed. Again, the design of the 
stage will be influenced by the pur- 
pose of the stage. That is, whether the 
stage is to be used for low-level or 
high-level operation. If low-level op- 
eration is intended, higher values of 
plate -load resistance may be used. On 
the other hand, if high output voltage 
is needed, components must be so 
selected that the voltage at the plate of 
the tube represents at least 50% of the 
supply voltage. For high gain at low 
levels, the actual plate voltage may be 
reduced to 20% of the supply voltage. 

Where low -frequency response is 
desired, fixed bias is sometimes prefer- 
able to self bias. By obtaining the 
bias voltage from a bleeder resistor, a 
lower impedance path is thus possible, 
permitting the return of the cathode 
directly to ground. Since the bleeder 
network utilizes higher currents than 
are obtainable from the individual 
tubes, bias -resistance paths of 25 to 50 
ohms are possible. However, r -c filter 
networks may be necessary in the grid 
circuits for decoupling purposes. This 
is particularly desirable where pentode 
tubes are used, since the same reason- 
ing applies to the screen -grid supply. 

In some receivers, it will be noted 
that the 6SQ7, when used as a detector 
and first audio tube, does not use any 
bias voltage. Where this condition 
obtains, it will be noted that the grid 
resistor is of the order of 5 to 10 meg- 
ohms. The same is true of many bat- 
tery -type tubes. There are several 
factors which influence this type of de- 
sign. The first, of course, is the cost 
factor. The elimination of a cathode 
resistor and bypass is a saving. Elec- 
trically, this method is feasible, since it 
is only used where low B voltage sup- 
plies are used. Since the gain of the 
tube is quite high, and since they are 
usually used in conjunction with beam - 
power type output tubes which require 
very low driving voltages for maxi- 
mum output, the applied grid -input 
voltage is always a very small portion 
of one volt. The high resistance in 
the grid circuit prevents any appre- 
ciable current drain on the input sys- 
tem, since even a one -microampere 
grid current would create a bias volt- 
age of 5 to 10. Again, since the input 

(Continued on page 43) 
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Apimiempr- 

he Symbol of High Quality and Performance for Over 30 Ye 

c 

extends the Season's 

Cunningham wishes you all a merry 
Christmas and a prosperous New Year. 

Cunningham is going to do everything 
possible to help make 1947 a prosperous 
New Year for you. Not just by helping 
you sell more tubes-but by helping in the 
other departments of your business, so 
that your over-all profits will be greater 
in the coming year. That means the best 
in sales and service promotion material, 
the best and most up-to-date technical 

literature, plus the benefits of the expert 
merchandising counsel of a corps of field 
representatives who survey the markets 
and report their findings regularly to 
Cunningham distributors. 

Remember, too, that Cunningham is 
backed by the engineering leadership of 
the Radio Corporation of America, and 
has been a favored tube for more than 30 
years. It all adds up to the fact that you'll 
be ahead with big "C" in 1947. 

A QUALITY PRODUCT FOR RADIO SERVICEMEN 

AND DEALERS BY THE RADIO CORPORATION OF AMERICA 
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TOOLS And ACCESSORIES 
For the NEW SERVICE SHOP 

Fig. 1. A twist drill gauge. 

OTHER TOOLS OF IMPORTANCE TO the 
Service Shop include drill gauges, rules 
and scales, dividers, trimming knives, 
woodworking tools, and trouble -shoot- 
ing lights. 

Twist Drill Gouge 

The various uses for a drill gauge 
were explained in the first article 
(Basic Tools) of this series,' so they 
will not be repeated here. A simple 
gauge of the type shown in Fig. 1 will 
suffice. 

Rules and Scales 

Only a few simple measuring tools 
are required for making all necessary 
measurements of size, distances, etc. 
Some form of long measuring rule is 

9 SERVICE, April, 1946. 

by ALFRED A. CHIRARDI 
Advisory Editor 

[Part VII ... Supplementary and Special -Purpose Tools] 

assumed to be necessary for some jobs 
-for example, measuring the length 
of wire needed for outdoor antenna 
installations, extension wiring, etc. A 
6' flexible steel push rule of the type 
illustrated at (a) of Fig. 2 will come 
in handy for such work. A 2' folding 
rule of the type shown at (b), which 
contains a metallic sliding caliper for 
measuring the diameter of such round 
objects as bolts, tuning capacitor 
shafts, tube sockets, etc., is also recom- 
mended. 

An extremely useful multi -use rule 
and gauge that costs only a dollar, and 
is supplied in a leather case, is illus- 
trated at (c). In laying out the hole - 
that are to be cut in a chassis or panel 
for objects such as tube sockets, con- 
trol shifts, meters, etc., just to cite one 

Fig. 2. A few simple types of rules or scales that enable all ordinary measurements to be made. 
(Courtesy General Hardware Mfg. Co.) 

example, the rule and gauge may be 
used as a center -finding tool (because 
the center of a hole which may have 
been spotted by drawing the circular 
outline of the object to be mounted 
can be found with it). It may also be 
used as a square, as a level protractor 
for measuring or laying out angles, or 
as a circle divider. These uses are 
illustrated by the inset drawings at 
the right of (c) of Fig. 2. When twist 
drills are being resharpened, the 
proper fixed angle to which the drill 
point should be ground may be checked 
with it, as illustrated in the main draw- 
ing at (c). Of course the 5" ruled 
scale also has many uses. 

Dividers 

Dividers are extremely useful in 
chassis or panel layout work. Wing 
dividers of the kind illustrated at (a) 
of Fig. 3 are recommended. Distances 
between mounting and other holes can 
be laid out accurately with them. They 

(Continued on page 34) 

Fig. 3. At (a), a pair of wing dividers. At 
(b), a trimming knife with three interchange- 
able blades of different sizes. (Trimming knife 

views, courtesy Somar Specialty Corp.) 
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 PLANT 

-cyeP PRODUCTS 

OUR NEW HOME 

Addison Elston atd Nedzie Avenues 

Chicago , Illinois 

te Stela/a ei PERFORMANCE 

lfrdThoowi$o &Zïofd Cullmro 
To serve you better in 1947, we add new streamlined plant 
facilities. Now, more than ever, you can look to Stancor 
for the complete selection of Replacement and General 

Purpose Transformers proven in performance to give your 

customers lasting satisfaction. 
Stancor's highest standard of product performance, ad- 

vanced designs and universal application will continue to 

make Stancor your favorite ... will continue to help you 

build your reputation for dependable, satisfactory service. 

Yes, Stancor has the PLANT ... the PRODUCTS .. . 

and the PERFORMANCE ... to help make your service 
business bigger and more profitable in 1947. 

STANCOR 
STANDARD TRANSFORMER CORPORATION 

1500 NORTH HALSTED STREET CHICAGO, ILLINOIS 
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by HENRY HOWARD 
WITI1 INCREASED PRODUCTION 01 f -m 
and television receivers operating in 
the v -h -f bands has come the need for 
special types of instruments to service 
and maintain these sets. To meet 
such a need, Sylvania recently de- 
veloped a test unit. the type 134 Poly- 
meter, that can be used up to 300 mc. 

The unit, Fig. 1, uses a vacuum - 
tube probe with a 1247 proximity - 
fuse -type tube. 

Features of the tester include a bal- 
anced amplifier that is practically in- 
dependent of line voltages and normal 
amplifier tube changes, preset factory 

(Continued on page 42) 

Fig. 1. The Sylvania Polymeter. 
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 ERv 

itrtg 
;riettnae 

We parse atths 1,1e -old sason d good-W43to g-ee7 our many 

friends in th -e -adio and elec.rc'nic industries art: tc es.tend to 

all' el them o_a. best wishes for a Merry ,:hr stmas a; 'd r Happy 

New Year. A ;ear har3 passed sinze the formation of t Electronic 

Distritutor ºn:l lidustriai 5a e. Departhie ... a wear during 

which we hare developed nut a smoothly f,rnction t organiza- 

tion,known fr%n to coast for the quarii#y of our three great 

lines, Thordarsºn, Meissner all Radiart. We are prauri of this 

success and We are grateful to these in H. a industr,, who have 

helps, to nuke it possible. 

No,e as w: stand at the leg rnirg of a n ,v year we are firmly 

resolved that the products aid services o these mem':er com- 

panies will carrtinue to reflect the wealth of engineering skill and 

production .now -how which his disting.ridied tt en in lie past. 

ELECTRONIC 
DISTRIBUTOR 
AND INDUSTRIAL SALES DEPARTMENT 

3 6 N. M I C I- I J 4 N AVENUE CHICAGO II, ILLINOIS 

MEISSNER TH O R DAR SO N RAD I ART 
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ANNUAL SERVICE INDEX 

JANUARY, 1946 - DECEMBER, 1946 

ANTENNAS 

Antennas of Television. By Paul W 
Schwehn Feb. 

Antenna Equalizers (Truetone D2615) Mar. 
Antenna Plates (Truetone D2610 -I) Mar. 
Antenna Series Resistors (Ward 54BR- 

1505A) Mar. 
Hanks of Wire for Antennas (Arvin 444) June 
Loops for S -W (Wells Gardner 37D14- 

600) May 
Loop Inputs (Stewart Warner Models) Jan. 
Installing Television Receiver Antennas 

By R. B. Carwood Mar. 
Reducing Resonant Peaks with Antenna Re- 

sistor (Belmont 4B17) Sept. 
Reducing Resonance with Antenna Resistor - 

Capacitor Circuit (DeWald) Oct. 
S-W/B-C Antenna Inputs (RCAS6X5) Feb. 
Three -Position Waveband Switching (RCA 

56X5) Feb. 

CAPACITORS 

Capacitor Service Instruments. By William 
M. Robinson May 

Capacitors (Types, Uses, Construction). By 
Alexander M. Georgiev Apr. 

CHARTS 

Charts for Determining Resistors Needed 
for Filament and Heater Shunt Circuits.Nov. 

Quick Reference Charts. By E. B. Menzies. Nov. 
Charts for Determining Watt Dissipation.. Nov. 

CIRCUIT ANALYSES 

Analyzing Intermittents. By Willard Moody. Jan. 
A\ -C Systems in Communications Re- 

ceivers. By Frank G. Strong Jan. 
Communications Receivers (Design and Use 

of R -F Gain Controls, S and R Meters, 
Rand Spreading, Variable Selectivity I -F 
Stages). By Thomas T. Donald Feb. 

Communications Receivers as Service In- 
struments. By Thomas T. Donald June 

Communications Receivers Today. By 
Thomas T. Donald Sept. 

Current Receivers (See Listing under Re- 
ceivers and Cover Diagrams) 

Fixed Attenuators for Public -Address Sys- 
tems. By Willard Moody Of 1v 

Oscillator Circuits in Television Receivers. 
By R. B. Garwood June 

Ohm's Law (A Simplified Analysis). By 
L. A. Mohr Jan. 

Ohm's Law (A Simplified Analysis). By 
L. A. Mohr Feb. 

Ohm's Law (Problems and Solutions). By 
L. A. Mohr Apr. 

Resistance -Coupled A -F Systems Dec. 
Silver Vomax V -T -V -M Dec. 
Television/F-M Receiver Features. By R. 

B. Carwood July 
Triode -Pentode Circuits Dec. 
Tunable Rejector Circuits Mar. 
Vario -Tuner (E -L Type) Dec. 
V -H -F Test Unit (Sylvania Polymeter) Dec. 
Voltage Distribution. By L. A. Mohr Mar. 

CONVERTERS 

A 88 to 108 -MC Converter for the New 
F -M Band. By Samuel Sabaroff Aug. 

COVER DIAGRAMS 

2 -Band 5 -Tube Receiver (Pilot B-3) July 
4 -Tube Clock Control Receiver (G.E. 50) Aug. 
5 -Tube Battery -Electric Receiver (Emerson 

505) May 
5 -Tube Beam Power Receiver (Ward 

64WG-1804A) Apr. 

5 -Tube A -C/D -C Receiver (Templetone 
E-510, 519) Jan. 

5 -Tube Rechargeable 2 -Volt Portable 
(G.E. 250/260) June 

8 -Tube Auto Receiver (Motorola 705) Sept. 
Balanced Loop Receiver (Stewart -Warner 

9014-E) Oct. 
Phono Portable for A-C/D-C/Battery (Capi- 

tol Phono U-24) Dec. 
Postwar Model with Iron Core I -F's (G.E 

100 Series) Feb. 
Postwar Personal Receiver (RCA 54B 

1-2-3) Mar. 
Two -Band Phono Receiver with Variable 

Reluctance Pickup (G.E. 326-327) Nov. 

EDITORIALS 

Color in the Service Shop Sept. 
Evil of Overcharging Oct. 
F -M Receiver Production July 
Importance of Installations in F -M and 

Television Apr. 
Instruments Required for F -M Servicing July 
Manufacturers' Opinions on Television 

Servicing May 
11 iniature Component Design Aug. 
New Television Channels Feb. 
OPA Price'Approvals May 
Oscilloscope-Oscillograph Term Debate Sept. 
Planning Installations Apr. 
Planning for 1947 Dec. 
Postwar Circuit Advancements June 
Radio Parts Show May 
School Sound Systems Mar. 
Servicing F -M Receivers July 
Surveying your Community to Establish a 

Service Shop 
Television Antennas 
Television Receiver Designs 
Television Receiver Production 

Jan. 
Mar. 
Feb. 
Feb. 

Television Servicing as Viewed by the 
Manufacturer and Service Man at the 
TBA Conference Oct. 

Television Training in Great Britain Aug. 
Television Week Sept. 

FEATURES 

1946 Radio l'arts and Electronics Equip- 
ment Conference and Show Apr. 

A 88 to 108 -mc Converter for the New F -M 
Band. By S. J. Sabaroff Aug. 

A -C Power Transformer and A -C/D -C 
Grounding Problems July 

AVC Systems in Communications Re- 
ceivers. By Thomas T. Donald Jan. 

Analyzing Intermittents. By Willard Moody. Jan. 
Annual Index, SERVICE, 1945 Jan. 
Annual Index, SERVICE, 1946 Dec. 
Antennas for Television (Installation Prob- 

lems and Their Solutions). By Paul W 
Schwehn Feb. 

At the 1946 Radio Parts Show in Chicago June 
Communications Receivers (Design and Use 

of R -F Gain Controls, S and R Meters, 
Band Spreading and Variable Selectivity 
in I -F Stages). By Thomas T. Donald Feb. 

Capacitor Service Instruments. By William 
M. Robinson May 

Capacitors (Types, Uses, Construction). By 
Alexander M. Georgiev Apr. 

Checking Dead Receivers (Trouble Shooting 
Filament Circuits in A -C/D -C Models). 
By S. Heller June 

Color Dynamics for Your Service Shop. By 
Alfred A. Ghirardi Mar. 

Communication -Receiver Single -Channel Re- 
mote Control. By E. B. Menzies May 

Communications Receivers as Service In- 
struments. By Thomas T. Donald June 

Communications Receivers as Service In- 
struments. By Thomas T. Donald Aug. 

Communications Receivers Today. By 
Thomas T. Donald Sept. 

Connecting Speakers and Headphones in 
Parallel. By Frank C. Keene June 

Deflection Circuits in Television Receivers. 
By Frank G. Strong Jan. 

Determining Ratings and Current -Carrying 
Capacities of Transformer Windings. By 
Frank C. Keene June 

Electromagnetic Deflection Systems in Tele- 
vision Receivers. By Edward M. Noll- Sept. Sept. 

Electromagnetic Deflection Systems in Tele- 
vision Receivers. By Edward M. Noll Oct. 

Eliminating Noise at the Receiver. By 
William M. Robinson Sept. 

Fixed Attenuators for Public -Address Sys- 
tems. By Willard Moody May 

Fluorescent Lamp Interference Filters. By 
Leonard Milton Nov 

If I Ran a Service Shop. By Charles 
Gol en paid Apr. 

Industrial Intercommunications. By Maurice 
F. Kerr Oct. 

Installing Selenium Disc Rectifiers Sept. 

Installing Television Receiver Antennas. By 
R. B. Carwood Mar. 

Midget Components for British Portables. 
By H. W. Barnard 

New Models 
New Models 
New Models 
New Models 
New Models 
New Models 
New Models 
New Models 
New Models 
Ohm's Law. By L. A. Mohr 
Ohm's Law Problems and Solutions. By L 

A. Mohr 
Jan. 
Feb. 
Mar. 
May 
June 
Aug. 
Sept. 
Oct. 

Dec. 
Jan. 
Feb. 

Mar. 
Apr. 
June 
July 

Aug. 
Sept. 
Oct. 
Jan. 

Old Timer's Corner 
Old Timer's Corner 
Old Timer's Corner 
Old Timer's Corner 
Old Timer's Corner 
Old Timer's Corner 
Old Timer's Corner 
Old Timer's Corner 
Oscillator Circuits in Television Receivers. 

By R. B. Carwood June 

Portable Oscillographs with 2" C -R Tubes 
Oct. By M. W. Beacay 

Postwar Receiver Dial Drives. By John 
T Mar. Martin 

Postwar V -T -V -M. By M. E. Lewis Dec. 

Quick -Reference Charts. By E. B. Menzies Nov. 

Replacing 35Z5 with a 100 -ma SeleniumNov. 

R By 
Oct. 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 

Nov. 
Dec. 
Oct. 
Jan. 
Feb. 
Mar. 

Servicing Helps. By Frank C. Keene Apr. 

Servicing Helps. By Frank C. Keene June 

Servicing Helps. By Frank C. Keene July 

Servicing Helps. By Frank C. Keene Aug. 

Servicing Helps. By Frank C. Keene Sept. 

Servicing Helps. By Frank C. Keene Oct. 

Servicing Helps. By Frank C. Keene Dec. 

Simplified Analysis of Ohm's Law (Part 
II). By L. A. Mohr Feb. 

ectifier 
Sales Helps and the Service Man. 

Kenneth C. Burcaw 
Ser -Cuits. By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits: By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits. By Henry Howard 
Ser -Cuits By Henry Howard 
Ser -Cuits. By Henry Howard 
Service Aids 
Servicing Helps 
Servicing Helps. By Frank C. Keene 

Servicing Helps 
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is Arteries... 

Amphenol is known, and relied noon, by 
amateurs and profess+ionais in every branch 
of radio and electronics. The encyclopedic 
array of more -han 8,0OC difier=n.- Arapheno: 
components comFle-ely serves the en:ire 
range of fregLenries in use today. 

Amphenol engineeIs steadily aie helçir_c 
b pierce the v l of the unknown in the higher 
blevision and FM froquencies, They have 
been among tho pax-setters in achieving the 
higher standards of mecZani:a: efficiency 
and electrical correctness 1.1D07... which prog- 
ress in there fields depends. 

Teamed with tcp-ficht production. facilities: 
Ampheno_ research has continuously c.evel- 
c.ped new products to :seep the An-The/13i 
tine of cables, plugs, connectors, fittings 
s-cckets, antennas and plas:ic comp»nents the 
most complete available from any one source 
in the world today. 

Wherever y u find ele,:trons at monk, vcu l'L 

End Amphenol components recognized as the 
standard .31 pe_fcrmaice. 

AMERICAN PHE»OLIC CORPORATION, CHICAGO 50 ILLINOIS 

In Cancda - Ampieno Lirrited Torolt,) 

C@AXIAL CAE'_ : IND CONNECTORS INDUSTRIAL CONNECTORS, FTT1NS AND CONDUIT ANTENNA; t, CDM'IN.NT; PLASI CS ICI ELICTRINICS 
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ANNUAL SERVICE INDEX 

JANUARY, 1946 - DECEMBER, 1946 

Television and the Service Man. By R. B 
Garwood Jan. 

Television/F-M Receiver Features. By R 
B. Carwood July 

Television Receiver R -F and Mixer Stages 
By R. B. Carwood May 

Television Servicing as Viewed by the Man- 
ufacturer, Engineer, Service Man and In- 
structor at the TBA Conference in New 
York City (Highlights of Talks Presented 
Before TBA Television Receiver Panel by 
John F. Rider, Ernest A. Marx, Madison 
Cawein, George Duvall, W. L. Jones, W. 
L. Parkinson, Richard A. Burtner, W. J 
Jones and Albert Preisman) Nov. 

R -C Amplifier Design Factors. By Martin 
B. Rogers Dec. 

The Television Signal (An Analysis of Its 
Composition). By R. B. Carwood Feb. 

Testing with the C -R Oscillograph. By S. J 
Murcek Mar. 

Testing with the C -R Oscillograph. By S 
J. Murcek Apr. 

Tools and Accessories for the New Service 
Shop. By Alfred A. Ghirardi Apr. 

Tools and Accessories for the New Service 
Shop. By Alfred A. Ghirardi May 

Tools and Accessories for the New Service 
Shop. By Alfred A. Gkirardi June 

Tools and Accessories for the New Service 
Shop. By Alfred A. Ghirardi Aug. 

Tools and Accessories for the New Service 
Shop. By Alfred A. Ghirardi Sept. 

Tools and Accessories for the New Service 
Shop. By Alfred A. Ghirardi Oct. 

Tools and Accessories for the New Service 
Shop. By Alfred A. Ghirardi Dec. 

Trends in Sound: Highlights of New 
Equipment July 

Trends in Sound: Loudspeakers. By S. J. 
Arthur July 

Trends in Sound: Loudspeakers. By S. J. 
Arthur Aug. 

Trends in Sound: Microphones. By Richard 
L. Stewart July 

Trends in Sound: P -A Amplifiers. By Kel- 
vin R. Martin July 

Trends in Sound: Phono Pickups. By B. 
K. Martinson Aug. 

Tunable Rejector Circuits Mar. 
Two -Band Phono Receiver with Variable 

Reluctance Pickup (G.E. 326-327) Nov. 
Use of Trimmers July 
Voltage Distribution (Part II). By L. A. 

Mohr Mar. 
Volume and Tone Control Resistors (Re- 

pairing, Reconditioning and Circuit Sub- 
stitutions. Part XI). By Alfred A. 
Gkirardi Jan. 

Volume and Tone Control Resistors (Re- 
pairing, Reconditioning and Circuit Sub- 
stitutions. Part XII). By Alfred A. 
Gkirardi Feb. 

Volume and Tone Controls Mar. 

FREQUENCY MODULATION 

A 88 to 108 -MC Converter for the New 
F -M Band. By Samuel Sabaroff Aug. 

Television/F-M Receiver Features. By R. 
B. Carwood July 

INTERCOMMUNICATIONS 

Industrial Intercommunications. By Maurice 
F. Kerr Nov. 

LIMITERS, DISCRIMINATORS, AVC, 
AFC AND DETECTORS 

AVC Biasing (Wells Gardner 37014-600) May 
AVC Biasing from 12SA7 Converter (Elec- 

tromatic 512) May 
AVC Biasing in Miniature Tube Receivers 

(Garod 5D) Sept. 
AVC Detector Loading Circuit (Crosley 

56FA) Oct. 
AVC Systems in Communications Receivers 

By Thomas T. Donald Jan. 
Hallicrafters SX-28 (AVC) Jan. 

Hammarlund SP -200X (AVC) Jan. 
National NC -200 (AVC) Jan. 

MINIATURE TUBES 

Garod 5D Sept. 
Motorola 5A1 Sept. 
Pentode Miniatures in Phono Portable 

(Capitol U-24) Dec. 

NOISE 

Analyzing Intermittents. By Willard Moody. Jan. 
Eliminating Noise at the Receiver. By Wil- 

liam M. Robinson Sept. 
Eliminating Vibrator Hash Feb. 
Interference Filters, Fluorescent Lamps Nov. 
Occasional Crackling Noise Elimination 

(Philco 29) Mar. 
Rushing Noise Elimination (G.E. JFM90) Mar. 

OSCILLATORS 

DuMont 180X (Tel. Ose. Circuit) June 
G.E. HM225 (Tel. Ose. Circuit) June 
Oscillator Circuits in Television Receivers. 

By R. B. Carwood June 
RCA TRK-90 (Tel. Ose. Circuit) June 
Television Receiver R -F and Mixer Stages 

By R. B. Garwood May 

PARTS 

Capacitors ... By Alexander M. Georgiev Apr. 
Fixed Attenuators for Public Address Sys- 

tems. By Willard Moody May 
Midget Components for British Portables 

By H. W. Barnard Dec. 
Volume and Tone Control Resistors (Re- 

pairing, Reconditioning and Circuit Sub- 
stitutions). By Alfred A. Ghirardi Jan. 

Volume and Tone Control Resistors (Re- 
pairing, Reconditioning and Circuit Sub- 
stitutions). By Alfred A. Ghirardi Feb. 

PERMEABILITY TUNING 

Admiral 4A1 Oct. 
Belmont 4B17 Sept. 
Emerson 508 June 
Motorola 5A1 Sept. 
Radiola 61-1, 2 and 3 Aug. 
RCA 55U/55AU Aug. 
Truetone D2610-1 Mar. 
Truetone D2615 Mar. 
Vario -Tuner (E -L Type) Dec. 

PHONOGRAPHS, PICKUPS, RECORD 
PLAYERS, ETC. 

Electromatic 512 (4 -tube rectifier phono) May 
Phono Portable for A-C/D-C/Battery (Capi- 

tol U-24) Dec. 
RCA 55U, 55AU Aug. 
Trends in Sound: Phono Pickups. By B. K 

Martinson Aug. 
Ward 54WG-2007A May 
Ward 54WG-2700A May 
Westinghouse M-130, H-122 (Phono Model) May 
Wind-up/A-C Motor in Phono Portable 

(Capitol U-24) Dec. 

PORTABLES 

Admiral 4A1 (4 -tube) Oct. 
Airline 64BR-1051A Sept. 
Emerson 508 June 
Garod SD (4 -tube a-c/d-c/battery) Sept. 
G. E. 250 June 
Midget Components for British Portables. 

By H. W. Barnard Dec. 
Motorola 5A1 (4 -tube) Sept. 
Motorola 4B12 (4 -tube) Sept. 
RCA 56X, 56X2, 56X3 (5 -tube a-c/d-c) Feb. 

POWER SUPPLIES 

Battery Economizer Circuits (Motorola 
Series) Sept. 

ECA AE (With B Power Conservation Cir- 
cuit) July 

Hum Neutralizing (RCA 56X Series) Feb. 
Line -Powered Farm Receiver Supply Aug. 
Miniature Tube Power Supply (Used in 

Gaarod 5D and Motorola 5A1 Models) Sept. 
Motorola 4B12 (4 -tube Model with Battery 

Economizer) Sept. 

RECEIVERS 

A 88 to 108 -MC Converter for the New 
F -M Band. By Samuel Sabaroff Aug. 

Andrea IF5 (Electrostatic Deflection Cir- 
cuit) Jan. 

Admiral 6A1 (3 -Gang Tuner Model) Apr. 
Admiral 4A1 (4 -Tube Portable) Oct. 
Admiral 5B1 (4 -Tube) A-C/DC 150 -Mil 

Model) Apr. 
Airline 64BR-1051A (A -C/D -C/ Battery 

Portable) Sept. 
Arvin 444, 444A (3 -Tube) June 
Belmont 4B17 (4 -Tube Battery) Sept. 
Circuits in Television Receivers, Oscillator. 

By R. B. Carwood June 
Communications -Receiver Single -Channel 

Remote Control. By E. B. Menzies May 
Communications Receivers as Service In- 

struments. By Thomas T. Donald June 
Communications Receivers as Service In- 

struments. By Thomas T. Donald Aug. 
Crosley 56FA, 56FB (5 -Tube, 2 -Band Farm 

Type) Oct. 
DeWald A500, A503 (4 -Tube) Oct. 
DuMont 14" Television Model (Deflection 

Circuit) Jan. 
DuMont 180X (Television Oscillator) June 
ECA 101 (4 -Tube A -C/D -C) Nov. 
ECA AE 250 (5 -Tube 250 -Mil A -C/D -C 

Model) July 
Electromatic 512 (4 -Tube Phono) May 
Eliminating Noise at the Receiver. By 

William M. Robinson Sept. 
Emerson 502 (4 -Tube A -C/D -C) June 
Emerson 505 (5 -tube A-C/D-C/Battery) May 
Emerson 508 (Battery Pocket Receiver) June 
Fada P22, P28A (Detector and First A -F 

Circuit) Feb. 
Garod 5D (A-C/D-C/Battery, 5 -Tube with 

Miniatures) Sept. 
G. E. HM 225B/226B (Magnetic Deflection 

Circuit) Jan. 
G.E. 100 Series (Postwar Models with Iron 

Core I -F's) Feb. 
GE 225B (Television Oscillator Circuit) June 
GE 250/260 (5 -tube Rechargeable 2 -volt 

Portable) June 
G.E. 50 (4 -Tube Clock -Control Receiver) Aug. 
G.E. 326-327 (Two -Band Phono with 

Variable Reluctance Pickup) Nov. 
Globe Electronic 6U (5 -Tube with Lock - 

In -Tubes) May 
Hallicrafters SX-28 (AVC Circuit) Jan. 
Hallicrafters SX18 (Gain -Control Circuit).Feb. 
HaHllicrafters SX18 (Image Rejector Cir- 

cuit) Mar. 
Hallicrafters SX 18 (Image Rejector Cir- 

cuit) ... Mar. 
Hallicrafters S-40 (9 -Tube, 4 -Band) Sept. 
Hammarlund SP200-X (AVC Circuit)....Jan. 
Motorola 45B12 (4 -Tube Portable) Sept. 
Motorola 5A1 (4 -Tube Portable with 

Miniature Tubes) Sept. 
Motorola 705 (8 -Tube Auto Receiver) Sept. 
National NHU (S Meter Circuit) Feb. 
National NHU (R -F Gain Control) Feb. 
Packard Bell 5FP (4 -Tube A -C) Nov. 
Pilot B-3 (Two -Band 5 -Tube Receiver) July 
Radiola 61-1, 2 and 3 (5 -Tube) Aug. 
RCA 54B 1.2-3 (Postwar Personal Re- 

ceiver) Mar. 

22 SERVICE, DECEMBER, 1946 

www.americanradiohistory.com



NOW AVA/LARLE FOR IMMEDIATE SHIPMENT! 
Please place your order with your regular radic parts jobber. If your local jobber cannot si pply you, kindly 
write for a liar of jobbers in your state who do distribute our instruments or send your order directly fo us. 

7de aka etodet e4-» 
SIGNAL TRACER 
Simple to operate ... because signal intensity 

readings are indicated directly on the meter ! 

Essentially "Signal Tracing" means following the signal in a radio 
receiver and using the signal itself as a basis of measurement and as 

a means of locating the cause of trouble. In the CA -1 l the Detector 
Probe is used to follow the signal from the antenna to the speaker - with relative signal intensity readings available on the scale of 
the meter which is calibrated to permit constant comparison of signal 
intensity as the probe is moved to follow the signal through the 
various stages. 

The Model CA -11 comes housed in 
a beautiful hand -rubbed wooden cab- 
inet. Complete with Probe, test leads 
and instructions Net price 

Features: 
* SIMPLE TO OPERATE - only 1 connecting cable - 

NO TUNING CONTROLS. 
* HIGHLY SENSITIVE - uses an improved Vacuum Tube 

Voltmeter circuit. 
* Tube and resistor -capacity network are built into the 

Detector Probe. 
* COMPLETELY PORTABLE - weighs 5 lbs. and meas- 

ures 5"x6"x7". 
* Comparative Signal Intensity readings are indicated 

directly on the meter as the Detector Probe is moved to 
follow the Signal from Antenna to Speaker. 

* Provision is made for insertion of phones. 

Tie l2ew /odee 450 
TUBE TESTER 

SPEEDY OPERATION 
assured by newly designed ro- 
tary selector switch which re- 
places the usual snap, toggle, 

or lever action switches. 
The model 450 comes complete 
with all operating instructions. 
Size 

9 5 U Net weight 8 lbs. 
Our Net Price 

Specifications: 
Tests all tubes up to 11'7 Volts 
including 4, 5, 6, 7, 7L, Oc- 
tals, Loctals, Bantam Junior, 
Peanut, Television, Magic Eye, 
Hearing Aid, Thyratrons, 
Single Ended, Floating Fila- 
ment, Mercury Vapor Recti- 
fiers, etc. Also Pilot Lights. 
Tests by the well -established 
emission method for tube qual- 
ity, directly read on the scale 
of the meter. 
Tests shorts and leakages up 
to 3 Megohms in all tubes. 
Tests individual sections such 
as diodes, triodes, pe -nodes, 
etc., in multi -purpose tubes. 
New type line voltage adjuster. 
NOISE TEST: Tip jacks on 
front panel for plugging in 
either phones or external am- 
plifier will detect microphonic 
tubes or noise due to faulty 
elements and loose internal 
connections. 
Works on 90 to 125 Volts 60 
Cycles A.C. 

The New Model 670P 

SUPER -METER 
A Combination Volt -Ohm Mi liammeter plus Capacity 
Reactance Inductance and Decibel Measurements 

Specifications: 
D.C. Volts: 0 to 7.5/15/75/150/750/- 

1,500/7,500 Volts. 
A.C. Volts: 0 to 15/30/150/300/1,500/- 

3.000 Volts. 
Output Volts: 0 to 15/30/150/300/1,500/- 

3,000 volts. 
D.C. Current: 0 to 1.5/15/150 Ma. 0 

to 1.5 Amperes. 
Reactance: 0 to 500/100,000. ohms. 0 to 

10 Megohms. 
Capacity: .001 to .2 Mfd. .1 to 4 Mfd. 

(Quality test for electrolytics). 
Reactance: 700 to 27,000 Ohms. 13,000 

Ohms to 3 Megohms. 
Inductance: 1.75 to 70 Henries. 35 to 

8,000 Henries. 
Decibels: -10 to +18. +10 to +38. 

+30 to +58. 

Added Feature: 
The Model 670P includes a special 
GOOD -BAD scale for checking 
the quality of electrolytic con- 
densers at a test potential of 150 
volts. 

The Model 670P is housed in a 
hand -rubbed, portable oak cabinet 
complete with 
cover, test leads 
and all operating 
instructions. 

SUPERIOR INSTRUMENTS CO 
DEPT. B - 227 FULTON STREET, NEW YORK 7, N. Y. 

515 
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ANNUAL SERVICE INDEX 

RCA TRK5 (Electrostatic Deflection 
Circuit) 

RCA TRK 90 (Television Oscillator 
Circuit) 

RCA 55F (Battery Farm Receiver) 
RCA 55U-55AU (4 -Tube Phono Model).. Aug. 
RCA 56X, 56X2, 56X3 (5 -Tube A-C/D-C).Feb. 
RCA 56X5 (Two -Band) Feb. 
RCA 56X11 (Two -Band) Feb. 
RME 41-43 (Gain Meter Circuit) Feb. 
Stewart -Warner 9002-A, B, P and R 

(5 -Tube A -C/D -C) 

JANUARY, 1946 - DECEMBER, 1946 

Jan. 

June 
Aug. 

Jan. 
Stewart -Warner 9014-E (Balanced Loop 

Receiver) Oct. 
Templetone E-510 (5 -Tube Postwar 

A -C/D -C) Jan. 
Truetone D2610-1 (A -C/D -C, 4 -Tube) Mar. 
Truetone D2615 (A -C/D -C 5 -Tube) Mar. 
Ultradyne L-46 (5 -Tube A -C/D -C with 

Lock -In Tubes) May 
Ward 54BR-1503A (4 -Tube A-C/D-C) Mar. 
Ward 54BR-1505A (A -C/D -C 4-Tube) Mar. 
Ward 54WG-2007A (4 -Tube A-C/D-C) May 
Ward 54WG-2700A (2 -Band 6 -Tube A -C 

Phono) May 
Ward 64WG-1804A (5 -Tube Beam -Power 

Receiver) Apr. 
Wells -Gardner 37D14.600 (2 -Band A -C/ 

D -C) May 
Westinghouse H130/H122 (AC/DC 

5 -Tube with 300 -Mil Tubes) May 
Zenith 4KO16-4KO35 (4 -Tube Battery) Oct. 
Zenith 6G001 (3 -Gang, 5 -Tube Battery, 

A -C/D -C) Oct. 

SERVICING HELPS 

A -C Power Transformer and A -C/D -C 
Grounding Problems July 

A -C/D -C Sensitivity Improvements Dec. 
Battery -Saving Circuits (Motorola 45B12) Sept. 
Checking Dead Receivers June 
Color Dynamics for Your Service Shop 

By Alfred A. Ghirardi Mar. 
Connecting Speakers and Headphones in 

Parallel June 
Converting 110 v to 6 v for Auto -Set 

Testing Sept. 
Dead or Intermittent, Not Due to Tube 

(RCA 5T) Jan. 
Determining Ratings and Current -Carrying 

Capacities of Transformer Windings June 
Dial Drive with Idler Pulleys (RCA 

56X11) Mar. 
Dial Drive with Series Spring (Truetone 

D2610) Mar. 
Distortion on Strong Signals (Zenith 

85586) Mar. 
Drum and Three -Idler Drive System (Ward 

54BR-1503A) Mar. 
Drum Drives (G.E. 100 Series) Mar. 
Eliminating Hum in P -M Speaker Models 

(Packard -Bell 5FP) Nov. 
Eliminating Hum in E -M Speaker Models Nov. 
Feedback Circuit (ECA 101) Nov. 
Flexible Light Control for Repair Work Oct. 
Helical Spring Drive (Belmont 6D111) Mar. 
How to Check Power Supplies; Locate Dis- 

tortion in Battery Portables; Eliminating 
Vibrator Hash; Avoid Tube Burnouts; 
Use Resistors and Capacitors Properly in 
A -C/D -C Ground Circuits. By Frank C. 
Keene Feb. 

Howl (Philco C 1908) Mar. 
Hum -Reducing System (Emerson 502) June 
If I Ran a Service Shop. By Charles 

Golenpaul Apr. 
Installing Selenium Disc Rectifiers Sept. 
Intermittent Fluttering Reception (Philco 

1808) Mar. 
Loop in Cover of Tester as Antenna Oct. 
Loss of Volume (Pilot T-71) Mar. 
Motorboating (Philco 70) Mar. 
Multiple Headphone Circuits Oct. 
Occasional Crackling Noise (Philco 29) Mar. 

Oscillators Oct. 
Periodic Oscillation, Low -End of Dial 

(Motorola 250) Mar. 
No Reception (Stromberg -Carlson 486) Mar. 
Postwar Receiver Dial Drives. By John T. 

Martin Mar. 
Postwar V -T -V -M (Silver Vomax) Dec. 
Record Amplifier Using 117N7 Instead of 

a 70L7. By Frank C. Keene Apr. 
Removing Meter Face Static Charges Oct. 
Replacing a 37 with a 76 Aug. 
Replacing 35Z5 with a 100 -ma Selenium 

Rectifier Nov. 
R -F Oscillation Remedies Dec. 
Rushing Noise (G.E. JFM 90) Mar. 
Set Inoperative, 5T4 Rectifier and Power 

Transformer Get Very Hot (RCA 
813K) Mar. 

6 -Speaker Phono Link Dec. 
Tunable Rejector Circuits Mar. 
Use of Trimmers July 
Wells -Gardner 37D14-600 Dial System Mar. 
Ward 54BR-1501A Dial Drive Mar. 
Ward 54BR-1505A Drum Drive Mar. 
Ward 54WG-1801A Dial Drive System Mar. 
Ward 64WG-1804A Dial Drive with Dial - 

Light Diffuser Mar. 
Ward 54WG-2500A Dial Drive System Mar. 

SPEAKERS 

Loudspeakers, Trends in Sound. By S. J 
Arthur July 

Loudspeakers. Trends in Sound. (Part II) 
By S. J. Arthur Aug. 

SOUND 

4 -Tube Phono Model (Electromatic 512) May 
Automatic Record Changer Model (RCA 

55U/55AU) Aug. 
Diode - Super - Control Pentode Amplifier 

(Stewart Warner Models) Jan. 
Fixed Attenuators for Public -Address Sys- 

tems. By Willard Moody May 

Miniature Tube Power Amplifier Circuit 
(Motorola 5A1) Sept. 

Multiple Headphone Circuits Oct. 
Phono Portable for A-C/D-C/Battery (Capi- 

tol Phono U-24) Dec. 
Preamplifier for Variable Reluctance Pickup 

(G.E. 326-327) Nov. 
6 -Speaker Phono System Dec. 

The R -C Amplifier. By Martin B. Rog- 
gers Dec. 

Trends in Sound: Loudspeakers. By S. J 
Arthur July 

Trends in Sound: Loudspeakers. (Part II) 
By S. J. Arthur Aug. 

Trends in Sound: Microphones. By Richard 
L. Stewart July 

Trends in Sound: P -A Amplifiers. By 
Kelvin R. Martin July 

Trends in Sound: Phono Pickups. By B 
K. Martinson Aug. 

Push -Pull Phono Model (Westinghouse 
H130/122) May 

Variable Reluctance Pickup (G.E. 326-327) Nov. 

TELEVISION 

Antennas for Television (Installation Prob- 
lems and Their Solutions). By Paul W 
Schwehn Feb. 

Deflection Circuits (Du Mont, G.E. and 
RCA Models) Mar. 

Deflection Circuits in Television Receivers 
By Frank G. Strong Jan. 

Electromagnetic Deflection Systems in Tele- 
vision Receivers. By Edward M. Noll Sept. 

Electrostatic Deflection Circuit (Andrea 
IFS) Jan. 

Electrostatic Deflection Circuit (Du Mont 
180X) Jan. 

Electrostatic Deflection Circuit 
(RCA TRK15) Jan. 

Intra -Store Television Feb. 

Oscillator Circuit (RCA TRK90) June 
Oscillator Circuits in Television Receivers 

By R. B. Garwood June 
Oscillator and Mixer Circuit (G. E. 

HM 225B) June 
Oscillator and Mixer Circuit (DuMont 

180X) June 
Magnetic Deflection System (G.E. HM 225B).Jan. 
Multiple Television Antenna Systems Nov. 

Problem of Television Servicing Nov. 

Remote Control Television Antennas Nov. 

Service Man's Approach to Television Ser- 
vicing Nov. 

Television and the Service Man. By R. B. 
Carwood Jan. 

Television/F-M Receiver Features. By R. B.July 
Carwood 

Television Receiver Antennas, Installing. 
By R. B. Carwood 

Television Receiver R -F and Mixer Stages. 
May By R. B. Carwood 

Television Servicing Plan of G.E Nov. 

Television Servicing Program of RCA Nov. 

Television Servicing Program of DuMont Nov. 

Television Training Nov. 

The Service Man and Television Nov. 

The Television Signal (An Analysis of Its 
Composition). By R. B. Carwood Feb. 

TEST EQUIPMENT 

Capacitor Service Instruments. By William 
May M. Robinson 

C -R Oscillograph, Testing with The. By 
S.Mar. J. Murcek 

Communications Receivers as Service In- 
struments. By Thomas T. Donald June 

Communication Receivers as Service Instru- ments.Aug By Thomas T. Donald 

Instruments Required for F -M Servicing July 

Postwar V -T -V -M. By M. E. Lewis Dec. 

Portable Oscillographs with 2" C -R Tubes. 
Oct. 

By M. W. Beacay 
Dec. 

Sylvania Polymeter 
Testing with the C -R Oscillograph. By S. J. 
Murcek 

Testing with the C -R Oscillograph. By S. J. 
Murcek 

V -T Proximity -Tube Type Probe (Sylvania 
Polymeter) 

TONE COMPENSATION 

A -F Tone Control System (Wells Gardner 
May 

37D 14-600) 
Shunt Tone Control (Electromatic 512) May 

Tone Switching Circuit (RCA 55U) Aug. 

TOOLS 

Tools and Accessories for the New Service 
Shop- By Alfred A. Ghirardi Apr. 

Tools and Accessories for 
Gh 

the 
dNew 

Service 
i May 

Shop. ByAlfred 
Tools and Accessories orie 

GhirarditheNew 
Servicejuno 

Shop. By Alfred 
Tools and Accessories for the New Serviceflug. 

Shop. By Alfred A. Ghirardi 
Tools and Accessories for the New Service 

Shop. By Alfred A. Ghirardi Sept. 

Tools and Accessories for the New Service 
Oct. 

Shop. By Alfred A. Ghirardi 
Tools and nd Accessories for the New Service 

Shop. By Alfred A. Ghirardi Dec. 

VOLUME CONTROLS 

Degeneration and V -C Circuit (ECA AE) July 

Detector Load Resistance Circuit (Admiral 
6A1) 

Volume and Tone Control Resistors (Repair- 
ing, Reconditioning and Circuit Substitu- 
tions) Part XI. By Alfred A. Ghirardi. Jan. 

Volume and Tone Control Resistors (Repair- 
ing, Reconditioning and Circuit Substitu- 
tions) Part XII. By Alfred A. Ghirardi.Feb. 

Volume and Tone Controls Mar. 
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POSTWAR V -T -V -M 
(Continued from page 11) 

by Set V. Zero knob with Function 
knob set to D.C.+ and Range knob set 
to 3 V, Function knob is shifted to a -c 
position. Meter zero will not change 
more than 1% to 2%. If zero does shift 
an old, unsheathed, or poorly grounded 
a -c power line will usually be the cause. 
The remedy is simple. If reversing the 
a -c plug in the a -c power outlet does not 
make a -c meter zero coincident with 
D.C.+ zero, a Iead from a good ground 
should be clipped onto one of the four 
panel screws of the instrument. 

The unit also permits the measurement 
of the actual magnitude of a -c voltage 
radiated by the local power line, elec- 
trical appliances and all similar sources 
of such undesired radiation. For this 
measurement the red test lead tip is in- 
serted in the +V-9-MA jack, allow- 
ing it to act as an antenna. The meter 
reading may be anything from a frac- 
tion of one volt up to 30 volts or more. 
This is actually a -c energy being picked 
up by the unterminated red test lead act- 
ing as an antenna. This can be proved 
by handling this lead, moving it about, 
touching its metal tip, and noting the in- 
crease in voltage registered, which our 
body adds, whet: a finger touches the red 
prod tip. The ong time -constant of the 
diode input circuit can also be checked 
during these tests by touching the red 
prod tip to a panel thumb -screw. Meter 
reading will take several seconds to fall 
to zero, due to desirably slow leaking 
off of charge built up on .03-mfd capaci- 
tor by local a -c fields discharging 
through a 20-megohm resistor and 37.5 
megohm through 125,000 -ohm resistors in 
series. 

If the black test lead tip is inserted 
into the Cofn. Gnu'. jack and both red and 
black prod tips are contacted to a source 
of a -c voltage, the false but quite real 
voltage registered by the meter due to 
the antenna effect of the lead when un - 
terminated and exposed to locally 
radiated a -c fields will disappear, and the 
correct voltage of the source being mea- 
sured will be indicated. 

By providing ar unshielded red test 
lead input capacity of the instrument has 
been kept low and the instrument can be 
used to measure a -c voltages beyond 100 
kc. Where the user is more concerned 
with a -c voltage measurements at a -c 
power -line frecuency, the antenna effect 
of the intentionally unshielded red test 
lead may be eliminated by using a 
shielded test lead consisting of an ordi- 
nary test prod terminating the inner con- 
ductor of a length of one -wire shielded 
microphone cable. The far end of this 
test lead would plug into the + V -9- 
MA jack, the shield braid of which 
would terminate a: meter end either at 
the Coºn. Gnd. jack or through a spring 
clip to a panel thumb -nut. 

The R -F Probe 

To study operation of the probe, it 
should be withdrawn from its shell from 
the panel receptacle. No change in meter 
zero will be observed. If a finger is now 
applied to the live tip of the r -f probe, 
the meter will register locally present 
a -c voltage fields, since the body is now 
acting as an antenna to pick them up. 
Touching the probe tip to a panel thumb - 

(Continued on page 26) 

Complete, Easy Instructions for Repairing 
Common Troubles in Practically Every 
Model and Make of Radio in Use Today 

Eliminates Needless Testing - Enables 
You to Repair Two Radios in the Time 

Ordinarily Required for One 

PAYS FOR ITSELF ON THE FIRST JOB ! 
What's wrong with the radio you want to repair? A defec- 

tive transformer? Wiring insulation trouble? A faulty 
capacitor or resistor? Don't guess! Don't waste time in 
needless, tedious testing! Just look up that particular make 
and model in Ghirardi's famous RADIO TROUBLESHOOT- 
ER'S HANDBOOK. Nine times out of ten, this big book 
will tell you exactly what is wrong-and exactly how to 
repair it. You don't have to be an expert to use the 
HANDBOOK- and there's no better way of getting in- 
valuable, practical service training. Over 400 pages are 
chock-full of this factual Case History repair data on over 
4,800 receivers, auto radios and record changers of 202 
different manufacturers-practically every radio set in use 
today! Over 300 additional pages contain hundreds of re- 
pair charts, tube charts, data on tuning alignment, trans- 
former troubles, tube and parts substitution data, color 
codes-all designed to help you repair any radio ever made 
EASIER, BETTER and FASTER. Ideal for either busy 
service shops or for beginners. 
Only $5 complete - on our 5 -Day 
Money -back Guarantee basis. 

Ghirardi's RADIO TROUBLESHOOTER'S HAND- 
BOOK ("above) is the ideal book to have on hand 
for training new helpers, repairing either cheap or 
expensive gets quickly and profitably, eliminating 
needless test time and equipment-and MAKING 
MORE .MONEY. 

ALL THE SCIENCE OF RADIO - 

ELECTRONIC SERVICING GIAN BOOK 

MAKES COMPLICATED JOBS EASY TO DO ! 

Alfred A. Ghirardi's MODERN RADIO SERVICING 
gives you a COMPLETE, MODERN EDUCATION in truly 
professional radio -electronic service methods of the kind 
that will be your "Open, sesame!" to the big -money op- 
portunities that only well -trained servicemen are in a posi- 
tion to grasp. It is a complete, scientific servicing course 
from A to Z. You'll be surprised how easily understandable 
it makes every phase of the work even if you have had no 
previous service training. And, if You are already in the 
business, you'll be pleased to learn how this big 1300 -page 
book will serve as a "refresher" course. Not only will it 
help you handle repair jobs quicker, better and more 
profitably, but it also will give you the necessary basic 
training to equip you for profitable industrial electronic 
work. Specifically written and designed for home study. 
1300 pages; 706 clear illustrations. 720 Self -Test Review 
Questions make it easy for you to check your progress 
every step of the way. Fully indexed. Only $5 on our 
famous 5 -Day Money -bark Guarantee. 

MONEY -BACK GUARANTEE 
MURRAY HILL BOOKS, Inc., Dept. S-126, 
232 Madison Ave.. New York 16, N. Y. 

n Enclosed find $ for books checked; or n send 
C.O.D. (U.S.A. only) for this amount plus postage. I may 
return the books for refund within 5 days if not fully 
satisfied. 
fi RADIO TROUBLESHOOTER'S HANDBOOK $5 

($5.50 foreign) 
n MODERN RADIO SERVICING $5 ($5.50 foreign) 
In MONEY -SAVING COMBINATION OFFER: Both of tho 

above big books, only $9.50 ($10.50 foreign) 

Name ... 

Address 

City R Pis!. No. State 

MAKES 90 OUT OF 100 RADIO 

TROUBLES Easy to Repair! 

17,Fm 
o> 

TELLS WHAT 
TO DO EXACTLY 

HOW TO DO IT 
As valuable to a radio 
repair man as a recipe 

book is to a 
cook! 

I 

I 

I 

1 

-----------IMI----W---------M---_1 

ENDORSED BY EXPERTS 
EVERYWHERE 

From beginning to end, MODERN 
RADIO SERVICING brings you the 
kind of modern professional "Know 
How" that will pay big dividends for 
years to come. Gives complete data on 
test instruments and their use, pre- 
liminary trouble checks, scientific cir- 
cuit analysis and trouble -shooting, 
parts repair and substitution, how to 
start and operate a successful service 
business and many other subjects. 

SPECIAL 
OFFER a 

Let RADIO TROUBLE- 
SHOOTER'S HANDBOOK 
save you time on common 
radio service jobs! Let 
MODERN RADIO SERVIC- 
ING train you for complete 
professional, electronic work. 
Get BOTH BIG BOOKS at 
the special price of only 
$9.50 for the two. Send cou- 

pon today! 
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More Installations... 
More Sales Dollars ... 

More Profits... 
* Those new sets - AM, FM, TELE- 
,TISION ...are no better than the an- 
tenna equipment used. Former make- 
shift jobs simply won't do. Set owners 
expect, demand and will pay for super- 
lative performance. 

And that's where TACO antenna equip- 
ment comes in. There's a type for every 
kind of receiver. Also the TACO Master 
Antenna System for apartment houses, 
hotels, hospitals, etc. 

* Ask Your Jobber ... 
If you want to make more money, ask your 
jobber for the latest TACO catalog. Or write 
us direct. Start handling and installing TACO 
antenna equipment today-for the best in re- 
ception-for better business. 

TECHNICAL APPLIANCE CORP. 
41-06 DeLong Street 

FLUSHING. N. Y. 

liciSe 
Electronic Equipment 

Radio and 

POSTWAR V -T -V -M 
(Continued from page 25) 

nut will cause the meter reading to fall 
to zero, since the meter input is short- 
circuited, and cannot pick up voltage 
radiated from the power line, etc. 

We can now check a -c meter accuracy 
together with r -f probe operation. The 
Range knob is set to 120 volts, Function 
knob to A.C., and the probe is inserted 
in its panel receptacle. Red and black 
test prods are connected to the a -c line. 
Meter` should read the voltage of same 
accurately to within -*5%o. Now the r -f 
probe should be withdrawn and its tip 
contacted to one side of the a -c line, the 
shell (or tip of the black prod) being 
connected to the other side of the line. 
The meter will read only about 80 -odd 
volts. This is quite proper. When we 
measure voltages using the r -f probe di- 
rectly, we have substituted a .0005-mfd 
capacitor for .03-mfd capacitor in the 
diode rectifier input circuit. The .0005 - 
mid unit is suitable for a -c voltage meas- 
urement in the 15,000 cycle up to over 100 
megacycles range. Its reactance is too high 
for accurate low -frequency measurement. 
That's why the instrument automatically 
replaces the .0005 with a .03 when the 
r -f probe is plugged into panel, to make 
low -frequency (down to 20 cycles) mea- 
surements possible through the panel 
jacks which include the .03-mfd capacitor 
in their circuit. 

[To be continued] 

WIRE RECORDER PREVIEW 

Webster -Chicago wire -recorder preview test at 
plant at 5610 Bloomingdale Avenue, Chicago. 

. 
TRAILER P -A 

A p -a system recently installed in a trailer by 
Broadcast Recorders, Inc., 1538 N. Cahuenga 
Blvd., Hollywood, Calif. Unit included a 5 - 
channel mixer, recording amplifiers and two 

recorders. 

s 

ACKNOWLEDGMENT 
The November issue carried schematic 

diagrams on Learadio models 561-562- 
563 and also the Philco model 43-200 
series. These were reproduced without 
required permission from Howard W. 
Sams Photofact Folios. We are deeply 
r(gretful that this occurred. 

roTrIgNii 

Check These 
CONCORD VALUES! 
Concord has them! Radio and Electronic Parts. 
Supplies and Equipment of every kind, for every 
need ... long awaited. hard -to -get items ... new 
merchandise. just received ... Hundreds of bar- 
gain, . stock NOW for 
MENT from CHICAGO or ATLANTA. 

SHIP - 

Write for catalog of Radio Parts and Electronie 
Equipment. Packed with Radio Needs-new and 
scarce Items- Bargains- Write Dept. S-126. 

CRESCENT AUTOMATIC 
RECORD CHANGER 

Simple, single control, plays ten 12' or twelve 10' 
records automatically. Rejects any record desired, 
or permits optional playing of records manually. 
Only three moving parts while changing. Fast ... 
changes records in 5 seconds. Has self-starting, 
78 R PM, 110 volt 60 cycle AC, heavy duty motor. 
Finished in two-tone brown with attractive plastic 
trim. Requires only 5 á' head room and fits any 
cabinet with 124V x 16Há' changer area. $1 9. C22503. SPECIAL . . . . . . . .95 7J 
ALNICO V 5" P. M. /e 

SPEAKER 
New Alnico V magnet 
provides maximum per- 
formance with minimum 
weight. Normal wattage 
3, peak wattage 455. 
V.C. impedance 3.2 ohms. 
depth 27/16'. g1.98 
5B7009 . 

9003 CHF 
MidgeRtF 

95ot Pentodo Tube . . 

HEAVY DUTY LINE FILTER 
Solar Elim-O-Stat. Com- 

pletely shielded. Type $1.79 
B EN100. 53218 Each 1 / aU 

WIRE STRIPPER 
33 Strips wire instantly! Fastens 
to bench or other support. Wire 
stripped to any length. Strips wire 
up to 12MM diem. Each 980 C15268 . . . . sal 

D.C. MILLIAM 
METERS 
flange mounting 

type. Ill, k dull fin- 
ish hakelite case. 
Mtg. Hdwe. included 
-Large, clearly kgi- 
ble dial calibrations. 
Either 564122- 
0-20 M.A. D.C. or 
564116-0-300 
M.A.D.C. $3.23 
S pr rial . 

Supreme Model 543B 
1000 O. P.V. 

A Sensitive Meter 
Has pin jack terminals, and in- 

cludes the following ranges: - 
0/6/60/600 D. C. M. A., 0/15/150/600/3000 V. A. C. 
and D.C., 0/2000/200,000 ohms. This meter is con- 
venient to carry. Weighs 28 ozs. Uses full size 3' 
meter with a rugged, accurate I.M.A. movement. 
All resista.ice ranges are operated by batteries 
furnished with the unit. Bakelite case. Size: 
57/8"x21/16"x2 1/8'. Shpgwt.2lbs. $1 

8 5 7 
C21745 O J 

TUNER UNIT TU -10-B 
Continuous frequency range 
from 10 MC. to 12.5 MC. VFO 
oscillator tuning section, buf- 
fer. coupling, capacitors and 
choke& buffer output match- 
ing tapped coil & condenser. 
Size 165/8" 1g. x75/e"h. $9 inc 
51/2" deep. A54132 

3 Mfd.4000 Volt 
Hi -Voltage 
CONDENSER 
Large 3 mfd., 4000 v. 
DC. condenser, her- 
metically sealed in 
an aluminum can. 
Size 41-s x 311/16 x 

" high. $495 
563168 . 

T -17-B 200 Ohm Carbon Mike. Lightweight, 
with press -to -talk button. Built-in filter to suppress 
carbon hiss. 5' rubber covered cable and $9. A O 

6 PL -68 3 -circuit plug supplied. 57062. LL 4 l 
Midget Volume Control - 1 Meg. ohm Standard 
'-i' Bushing, '.i'dia. Shaft. '/s' long, with split 3Cs' 
spline for push -on knob. C8154 

- 
d 

STANCOR Universal Output Tranefonner Type 
A31356. Primary for all single or push-pull plates. 
Secondary adjustable from I to 30 ohms. Two-inch 
mounting centers. 4 watts at 35 mils. $1 32 C1675. SPECIAL . . . . . . . . 

i , ' I 
RADIO CORPORATION 
LAFAYETTE RADIO CORPORATION 

CHICAGO 7 ATLANTA 3 
901 W. Jackson Blvd. 265 Peachtree Street 
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NEW MODELS 

G.E. 801 direct -view television receiver produc- 
ing a 10" picture. Receiver covers a -m broad- 

cast channels. 

Bendix 747-A f-m/a-m receiver asing ratio 
detector. 

Lewyt a-c/d-e/batterv portbale. 

Air King combination 6 -tube superbes featuring 
automatic record changer for 10" or 12" records. 

Has beam -power output. 

A TIGHT SPOT where Cherry Blind 
Rivets were invaluable. Operator is 

riveting perforated aluminum in- 

sulation retainer sheets to structure 
back. of electric cables. Because 

Cherry Rivets were available it 
didn't matter that electric cables had 
already been run. 

fftsievi 
A CONTROLLED PULL 

High Strength. 
self- plugging 

type Cherry 
Blind Rivet 

Tight clinching 
pull -through 
hollow type 

Cherry Blind Rivet 

... irons out fastening kinks 

A CONTROLLED PULL instead of a pound. There's no 

hammering or bucking because Cherry Blind Rivets are 

installed with c controlled pull from one side of the 

work only. 

A SIMPLE ONE -HAND OPERATION vs. a tough two - 

man ¡ob. Installing a Cherry Blind Rivet is a fast, one -hand 

operation requiring only three simple steps: (1) inserting 

rivet in hole; (2) engaging the rivet; (3) actuating the gun. 

SPECIAL CHARACTERISTICS establish Cherry superi- 

ority over all other blind fasteners: (a) Greater shank 

expansion; (b) Greater allowable variance in material 

thickness for a given rivet -length. Tiese factors mean 

uniformly tight, strong joints under actual production con- 

ditions where hole sizes and sheet thicknesses cannot 

always be controlled closely. 

FAMILIARITY BREEDS RESPECT wherever Cherry Blind 

Riveting is used. This simplified, speed-up fastening tech- 

nique is finding more and more friends in more and more 

industries by providing secure, permanent fastening .. . 

while cutting production costs. 

CHERRY RI JETS. 'HEIR MANUFACTURE 8 APPLICATION ARE COVERED NY U. S. PATENTS ISSUED 8 PENDING 

Fi.rL'Idi, 
1......, r% 

LOS ANGELES 13, CALIFORNIA 

Get this Cherry D-45 
Manual. Write to Dept. 
L-2 68, Cherry Rivet Co., 
231 Winston Street, Los 
Angeles 13, California 
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SUPREME MODEL 504B 
TUBE AND SET TESTER 

Any craftsman distinguishes him - 
by the appearance of his tools 
and equipment. For 19 years 
SUPREME equipment has identi- 
fied thousands of successful radio 
service engineers. SUPREME 
equipped repair shops distin- 
guish themselves for their pro- 
fessional appearance, dependa- 
bility, and profitable operation. 

One among the complete 
group of SUPREME radio testers 
is the Model 504B Tube and Set 
Tester. 

METER- large 4 -inch square -face me- 
ter, 500 microampere. 
SPEED- push-button operated. 
FLEXIBLE- simple, yet Universal 
Floating Filaments feature insures against 
obsolesence. 
SIMPLICITY- roll chart carries full 
data for tube setting. No roaming test 
leads when using multi-meter-only push 
a button. 

SPECIFICATIONS 
DC VOLTS - 1000 Ohms per volt: 0.5.25- 

100-250.500.1000.2500. 
AC VOLTS - 0-5.10.50.250.1000. 
OUTPUT VOLTS. 0-5-10-50-250-1000. 
OHMMETER. 0-200-2000-20,000 Ohms 

0-2-20 Megohms 
Condenser Cheek: 

Electrolytics checked on English reading 
Scale at rated voltages of 25.50.100.200- 

250.300.450 volts. 
Battery Test: 

Check dry portable "A" and "B" bat- 
teries under load. 

SUPREME INSTRUMENTS CORP. 

GREENWOOD. MISS. 

U. S. A. 

"SUPREME BY 
COMPARISON" 

See the complete SUPREME line. 
Write for new SUPREME catalogue 

No. 446. 

BRITISH PORTABLES 

(Continl4ed from page 9) 

mum inductance, were dried and im- 
pregnated under vacuum in petroleum 
jelly and then immersed in high - 
melting -point wax. 

This design technique prompted the 
recent development of a plain -foil elec- 
trolytic capacitor, 1-ße" x fk". This 
has been made possible by mounting 
the small negative electrode within a 
thin metal case and then closing the 
ends of the case on to synthetic rubber 
end -plugs, through which the connect- 
ing tags pass. They are said to have 
exceptionally good temperature charac- 
teristics. At -50° C, the capacitance is 
still approximately 50% of its value at 
15° C; maximum working tempera- 
ture is 71° C. There are six values 
available, the smallest being 1 mfd and 
the largest 20 mfd, their maximum 
peak working voltages being 350 and 
12 respectively. Other miniature ca- 
pacitor designs have included paper 
capacitors in aluminum tubes with syn- 
thetic rubber end -plugs, varying in 
diameter from 1/5" to " and in ca- 
pacity from 0.001 to 0.1 mfd, with 
overall lengths from 1" to 1%". 

Using wartime miniature design 
techniques, a manufacturer recently 
produced thumbnail type a -f chokes and 
transformers. Despite their small size 
these transformers and chokes, which 
measure 1 3/64" long, tt" deep and 
11" high, have a very uniform response 
throughout the audio range. 

A series of i -f transformers, designed 
for maximum gain and selectivity, yet 
occupying a minimum of space, manu- 
factured during the war for inclusion 
in walkie-talkie sets and miniature re- 
ceivers for beach landing parties, are 
now available for general use. The 
coils are contained in enclosed pot -type 
iron -dust cores with adjustable iron - 
dust center cores. Trimming capaci- 
tors are mounted inside the screening 
can which measures 11aa" deep by la" 
square. Tested between a 6K7 and a 

standard voltmeter, these transformers 
had a gain of 60 at a frequency of 1 

me ; at 2.1 me the gain was 28 and at 
4.86 me it was 15. 

The most outstanding reduction in 
size is probably that of the midget p -m 
moving -coil loudspeaker. One type 
has an overall diameter of 2" and 
occupies a depth of i II". This minia- 
ture speaker, the voice coil of which is 
half an inch in diameter, is capable of 
handling inputs of up to / watt. 

A recently produced moving -coil 
earphone uses a miniature moving coil 
and cone diaphragm ; the permanent 

WIRES 

made byes 
fore . g"leers ngeers 

CORNISH WIRE CO., in: 
15 Park Row New York City, 1 

BARGAIN SPECIAL 

18 
VOLUME - 

CONTROLS 

only $295 
Stock No.18A772.Standard 
quality makes, popular ca- 
pacities. Brand new, of 
course. A handy assortment 
for every service shop. Mon- 
ey refunded if you don't 
agree it is a whale of a value. 

RESISTOR ASSORTMENT 
Quality makes, insulated, RMA color coded 
..ssortment of 100 (50 one watt and 50 one- 
half watt) all popular capacities. Handy color 
code chart included. 

95 No. 18A74. Per assortment 

IN OUR BIG CATALOG 
Many more outstanding values in big BA 
Catalog. Write if you do not receive it. And 
order now from this ad while these big values 
are still available. Add for postage. 

BURSTEIN-APPLEBEE CO. 
1012 McGee, Kansas City 6, Mo. 
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magnet is less than an inch in diameter 
and the moving coil, /" in diameter, 
consists of four layers of 46 s -w -g in a 
0.032" gap. 

Multi -Contact Switch 

In response to a request from Brit- 
ain's Ministry of Supply for a minia- 
'ure multi -contact switch, capable of 
withstanding conditions in the Far 
Eastern war zone, cne company pro- 
duced a rotary wave -change switch 
with all moving parts and contacts her- 
metically enclosed in a M." diameter 
and Ita." deep container. In producing 
this switch it was necessary to silver - 
plate the very small contacts with a 
very fine finish to provide a relatively 
small contact area that had a contact 
resistance of 1% 100th of an ohm and a 
current -carrying capacity of 50 ma. 
The problem was solved by making the 
contact springs from phosphor bronze 
strip on which pure silver, a thousandth 
of an inch thick, was rolled. The 
switch is now available with 12 con- 
tacts, in single-, two-, three-, and four - 
pole. 

Miniature two -gang and three -gang 
tuning capacitors, with an overall 
depth behind t:ie panel of 1.87" and 
2.67", respectively, also produced for 
the Forces, will be available for gen- 
eral use very shortly. 

Other components and accessories 
which have been greatly reduced in 
size during the past year or two are 
composition fixed resistors, now little 
thicker than a pencil lead, selenium 
rectifiers and B batteries. 

AT BENDIX SERVICE SCHOOL 

D. H. Kresge, service manager for radio and 
television, Bendix Radio Division, Bendix Avia- 
tion Corporation, discussing operation of the 
ratio -detector system, used in Bendix f -m receiv- 
ers, before members of a service school recently 

conducted by Bendix. 

SYLVANIA TEST EQUIPMENT STUDY 

Sylvania test equipment under study at the 
Emporium plant by . . . left to right) R. W. 
Andrews, G. C. ¡sham, J. T. Mellen, S. J. 
McDonald. H. G. Kronenwetter, John Hauser, 
R. F. Henderson, H. C. L. Johnson. H. H. 

Rainier, G. R. Wannen and R. P. Almy. 

Cherrio! 
Merry Christmas 
Astatic is happy to extend sincere holi- 
day greetings and best wishes ... and 
at the same time to express its deep 
appreciation of your kindness, courtesy 
and patronage during the year now 
ending. May Astatic continue to war- 
rant your confidence and friendship 
not only this Christmas brit through 
many Christmases to come. 
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SERVICING HELPS 
-J 

02 MFS 

12SAT 
USG. -MOD. 

.05 MFD 

12S67 
I -F 

e r-- -1 r-.7 
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1á A '1 ó QTI IT 
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TRANS. 

5 
N EG 

12507 12507 12547 50L601 

I 

SECOND 
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G 

12507 
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0 

00025 = MFD 
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40-60N 
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35Z5GT 
RECTIFIER 

.OS I MFD 

50L6GT 
00025 POWER 

MFD 

.01MFD 

2. 

02 FD 

FD I61MF0 

2 

Fig. 1. (Van Houton Query). G.E. LCP 508 
used to study lack of sensitivity problem. 

Fig. 2. (Pete Query). The r -f portion of 
Sparton 74 analyzed in the oscillation problem 

of Mr. Pett. 

I HAVE FOUND THAT a -c/d -c receivers 
several 'tears old seem to lack sensitiv- 
ity, even though a stage -by -stage check 
reveals normal gain. Are there ant' 
cures for this deficiency?-James Van 
Holden. 

To analyze this problem, let us study 
a typical midget receiver; Fig. 1 (G. 
E. LCP 508). If realignment and new 

7,, ANTENNA MAI IT 
4rCAPACITOR 

b 

i 
SHORT 
WAVE 

SWITCH 

O 

Fit 
41 --LONG WAVE 

SHORT WAVE 

i 

MINW 

MFD 

r 

58 
R -F 

24 
FIRST DET. OSC 

MFD 

INTER -STATION /t/hM1 NOISE 8+ 
t SUPPRESSOR 

58 2-56's 
I -F SECOND DET A V C 

a 

s,000 
DNMS T 2 MFD + 

1/2 MEG 

00025 
MFD 

TOG -F 
1/4 MEG 

.2 MFD = VOLUME CONTROL 

by FRANK C. KEENE 

tubes do not hav2 the desired effect, 
the filter network should be checked. 
A voltage check may show that the 
filters need replacing. The use of high 
farad capacitors is recommended. 

Three other kinks may help when 
other methods fail. The first is to in- 
sert a .5-megohm resistor from the ave 
bus to ground at the r -f end of the avc 
filter resistor. This would have the 
effect of reducing the ave action, de- 
creasing the bias on the r -f tubes, and 
increasing the apparent gain of the re- 
ceiver. This should only be used where 
there are no exceptionally strong local 
signals. 

The second kink is to move the loop 
antenna further away from the chassis. 
This, in effect, improves the loop's O. 
If this is not feasible, a thin copper 
sheet might be inserted between the 
loop antenna and the chassis proper. 
The sheet should be attached to the 
chassis. This is equivalent to an elec- 
trostatic shield between the chassis and 
the loop, and reduces the signal ab- 
sorption of the chassis. 

IN SEttvICING A 1934 Sparton 74, i 
found what appeared to be an oscil- 
lating first i -f. That is the set played 
weakly with the grid cap off, but with 
the can oui, hum, oscillation and insta- 
bility appeared. The trouble was par- 
ticularly acute on the high -frequency 
end of the dial. Neither changes of 
components nor the usual circuit 
changes cured the trouble. Have you 
any suggestions? --Hurrah A. Pett. 

It seems that the trouble does not lie 
in the i -f stage proper, but in the r -f 
portion of the receiver; Fig. 2. It is 
unlikely that the i -f would oscillate 
only at the high frequency end of the 
dial. Oscillation is due to feedback, 
which means that some portion of the 
signal is getting br.ck from the output 
to the input of a tube. If the wiring 
of the receiver has not been changed. 
this type of trouble can be traced to a 

defective r -f bypass capacitor. 
There are three points where this 

trouble may arise. These are the con- 
trol grid, the screen grid and the 
cathode circuits. In this particular 
receiver the most logical point to test 
first is the avc system. It will be noted 

(Continued on page 43) 
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THE BROADCAST STATION 

FOR THE HIGH FIDELITY AMPLIFIER 

THE LABORATORY 

Linear Standard 
audio units are the 

roach 
closest app 

com- 

ponent 

frequency re" 
to the ideal Dint of freq 

from the standpoint efficiency, shield- 

ing, 

distortion, response 
ing, , wave form Guaranteed 

and dependability cycles. The standard 
ing,1.3 20-20,000 y unite available 

of the broadcast 
industry licafl ail 

for every audio and power app 

UTC Interstage 
Filters (10,00) 
ohms impedance) 

are available in 
types for 

low pass (LP11, ass (BPII 

pass (HPII, and band pass 
cycles. for 

high 200 to 10,000frequenc- 
all frequencies 

from 
loss at cutoff 

y 

effect 75 DBa 

and 1.5 times cutoff fre- 

quency 

to 
at cutoff fie- 

quency.40 
DB at .5 and twice 

netic shielding reduces 
quency 

Dual alloy magnet 
suss. 

pickup to 150 Mv. per 9 

VARICK STREET 
EXPORT DIVISION: 13 EAST 40th STREET, 

For compact, high fidel- 

ity equipment, 
UTC Ultra 

units are 
Compact Light in response 

2 DB 

unequalled' frequency t those 
weight, yet Providing All units except 

cycles. try hum balancing 
from 30 to 

DC in primary with high coilconduc- 
tivity 

carrying which, combined 
structure 

outer case, insures good inductive shielding. 

Units available 
all audio applications 

up to 

- 10 DB in op 
eá+Ing level. 

Varitran units pro- 
,, 

videanidealmeans 
of voltage control 

for AC equipment. 
Performance 

fea- 

tures include high 

efficiency ... ex- 

cellent regulation 
fuse universalmodels 

features ... self-contained volt 
mounting 115 volt an These units 

toAvailable 

in 
output rating. 

protec- 

tion. a from 0 to 

with from 1 of .oltag 

afford stepless 

113% of line voltage. 

NEW 

NEW YORK 16, N.Y., 

YORK 13, N. Y. 

CABLES: "ARLAB' 
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BETTER VALUES 

from ARROW! 
Army Aircraft Receiver 

Model BC -946-B 

Broadcast Band from 620 to 1600 KC, 
tube complement, 3-12SK7, 1-12SR7, 
1-12A6, 1-12K8 ; can be used with 24v 
dynamotor supplying A & B power ; can 
be converted to AC or DC or 32 -volt 
sets ; 3 stages of IF used, uses 3 -gang 
condenser, complete with tubes and 
schematic. $12.95 
Each 
Dynamotor DM32A, 4.95 each 

Supreme Foundation Meter 
40 Micro Amps., 20,000 ohms per volt. 41/" 
square. Manufactured by Supreme $8.95 Instruments Corp. Each 

HEADPHONES 
Signal Corps, 8000 ohms and 200 

ohms, ea. $ 2.49 
Lots of 10 19.50 

2000 ohms Headphones, Trimm, ea 1.79 
Lots of 10 16.00 

SPEAKERS 
Each 

PM Alnico, 4" $1.60 
6" 1.65 
6" 2.25 
4x6 2.15 
6" extra heavy 2.85 
8" 3.85 

Dynamic, 12" 6.95 
1000 ohm field 

Hickok 21" AC 
Volt Meter 

lach 
Lots of 10 820.50 

32" G. E. Automatic 
Time Meter 

60 cycle 110 volts. This time meter consists 
of a cyclometer driven by a teleebron syn- 
chronous motor. Connect to an electric cir- 
cuit; it will measure and indicate the 
number of hours, tenths of hours or minutes 
that the circuit is in use. Shipping wt., 6 lbs. 
List $17.00. 
Your cost $4.95 

SIGNAL CORPS 
RECEIVERS 

6 tubes: 3-12SK7, 1-12SR7. 1-12A6, 
1-12K8; 190-550 Kc. (specify freq. de- 
sired) 3-6 me power 28 VDC, mfd. by 
Western Elec., etc. Ship. wt. 19 lbs. 
Original cost $90.23. Complete with 
tubes, whole receiver at cost of tubes 
only, slightly used - your 

$6.95 cost, each V J 

Wholesalers, dealers, institutions and other 
quantity purchasers . write, wire, phone 

for quantity prices. 

Dept. E 

ARROW SALES Inc. 
59 West Hubbard Street, Chicago 10, III. 

Telephone: Superior 5575 

BEN FRENCH JOINS SAMS' 
PHOTOFACTS 

B. V. K. French has been named direc- 
tor of field relations of Howard W. Sains 
& Co., Inc., Indianapolis, Indiana. 

Mr. French will act as liaison between 
the manufacturer and the servicing pro- 
fession. 

Mr. French was formerly supervisor 
of the Mallory Research Laboratory. 

* * * 

R. B. UNGER NOW WARD PRODUCTS 
ASSISTANT SALES MANAGER 

Roy Brown Unger has been appointed 
assistant sales manager of the jobber di- 
vision of the Ward Products Corpora- 
tion, Cleveland. 

COLLINS BECOMES AEROVOX CHIEF 
ENGINEER 

Joseph L. Collins has been named chief 
engineer of the Aerovox Corporation, 
New Bedford, Mass. He has been head 
of the electrolytic engineering division 
since 1938, and before that in charge of 
electrolytic engineering of Sprague Elec- 
tric Company. *** 

SCENIC RADIO CATALOG 

A 16 -page catalog has been issued by 
Scenic Radio & Electronics Co., 53 Park 
Place, New York City 7, N. Y. 

Items featured in the catalog includi 
volt-ohm-milliammeters, signal genera- 
tors, tube testers, oscilloscopes, vacuum - 
tube voltmeters, signal tracers, audio 
amplifiers, phonograph players, automatic 
record changers, loudspeakers, tubes, 
microphones, antenna kits, radio text 
books, etc. 

Harry Adelman is president of Scenic 
Radio. 

* * * 

S. LUBIN JOINS SPRAGUE ELECTRIC 

Samuel Lubin has joined the staff of 
the field engineering department of the 
Sprague Electric Company, North 
Adams, Mass. Mr. Lubin will locate in 

For Soldering in 
Tight Places .. . 

DRAKE 
No. 400 Soldering Iron 

Smallest Industrial Iron 
Ever Designed 

60 Watts -1/ in. Tip, 
Only 9 in. long. Wt. only 8 os. 
Thie 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 $4.50 
List 

Drake Has an Iron 
for Every Purpose. 

Ask Your Radio 
Parts Jobber 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVE., CHICAGO 13, Ill. 

NEWCOMB JOBBERS LEAD 

THE FIELD IN PROFITS 
SELLING THE FINEST 
EQUIPMENT MADE TODAY 

AMERICA'S 
TOP QUALITY 

AMPLIFIER 
WILL GIVE 

YOU 
MORE PROFIT 

PER SALE 

5. sound rule for increasing jobber profits 
will be sent to you upon request. Write for 
free booklet. 

2815 So. Hill Street, Dept E 

Los Angeles 7, California 
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Washington, D. C., it: charge of contacts 
with all government agencies. 

Mr. Lubin was formerly with the new 
development section of the Technical 
Standards Division of R. E. A. 

* * * 

STROMBERG-CARLSON F -M ADAPTER 

To convert prewar f -m receivers to the 
new 88-108 me bands, a simplified adapt- 
er has been invented by George Driscoll, 
manager of Stromberg -Carlson Company 
f -m station WHFM, Rochester, N. Y. 

The adapter is being marketed by 
Stromberg -Carlson. 

* * * 

KOETKE JOINS NEDA 
Norman A. Koetke has joined the ex- 

ecutive staff of the national office of 
NEDA. 

* * * 

OPERADIO APPOINTS FRED D. WILSON 
GENERAL SALES MANAGER 

Fred D. Wilson has become general 
sales manager of Ope adio Manufactur- 
ing Co., St. Charles, Ill. Mr. Wilson has 
been in charge of joober sales of the 
company's commercial line and trade- 
marked equipment. 

s * e 

RADIOLAB CATALOG 
A catalog, No. 6E-2, listing multi -test- 

ers, signal generators, oscilloscopes, 
sound amplifier systems and student con- 
struction kits for schools 'and labora- 
tories, has been issued by the Radiolab 
Publishing & Supply Co., 652 Mont- 
gomery St., Brooklyn 25, N. Y. 

+ 

WNBT AND WPTZ TO EXCHANGE 
TELEVISION PROGRAMS 

An agreement providing for the ex- 
change of commercial and sustaining 
television programs between WNBT in 
New York and WPTZ in Philadelphia 
has been signed by the National Broad- 
casting Company and Philco Corpora- 
tion. 

* 

BENDIX RADIO APPOINTS MASTER 
SERVICE DEALERS 

Seven servicing organizations have been 
named to service Bendix aviation radio 
equipment by George Myrick, manager 
of personal aviation sales for Bendix 
Radio. The service organizations are 

(Continued on page 37) 

CAPITOL RADIO ENGINEERING INSTITUTE - Where Professional Radiomen Ifedy 

Prepare for Money -Making Opportunities 

in All Fields of Radio Servicing e 

Good -Paying Jobs . . . Security . . . 

Can Be Yours! Meet the Challenge 
CREI Home Study Training and Keep 

Foresighted radio servicemen are looking ahead to the 
future. A future that has unlimited opportunities and 
real profits for those who have the "Know -How" to 
SERVICE television, FM, industrial electronic equip- 
ment, and the many other new radio developments. 

Join the many professional servicemen who are study- 
ing at home the new developments, the new techniques 
with CREI . protecting their future jobs, their busi- 
nesses by acquiring the new "Know -How", NOW! 

CREI's reputation for homo study training has been 
proved over 19 years. Important new developments have 
been included in our present course. Trained instructors 
give you personalized attention and guidance all the way. 

Find out for yourself how CREI can help you to greater 
security and prosperity. Send in the coupon now! Actu- 
ally ser what CREI has to offer. 

VETERANS! CREI IS APPROVED FOR "G.I." TRAINING! 

-"Sweet" Mas. hots 

A Bright Future 
With the Aid of 
Pace With Radio 

RESISTANCE 
-To New Idens Has Cost 
Many a Man a Great Fu- 
ture. We all know the 
classic stories of the peo- 
ple who scoffed at Edison, 
Ford, Deforest. k was 
the scoffers who lost out 
when the rewards poured 
in. Now with radio-elee- 
tronics entering great, 
new era, when it may well 
emerge in greatly magni- 
fied form, you fellows who 
are in on the ground floor 
and dcn't prepare now for 
the future fall in the same 
class as those early scof- 
fers. 

Capitol Radio Engineering Institute 
An Accredited Technical Institute 
E. H. RIETZKE, Presidenf 

Dept. S-12, 16th and Park Road, N.W., Washington 10, D. C. 
Branch Offices: 

San Francisco (2): 760 Market Street 
New York (7): 170 Broadway 

MAIL COUPON 

FOR FREE 36 -PAGE 

BOOKLET 

If you haw had professional or amateur radio 
especissse and want to mate more money. let 
us pros to yes we have the training yon Used b quality ter better radle Job. To help us 
Intelligently answer your Inquiry-PLEASE 
STATE BRIEFLY YOUR BACKGROUND OF 
EXPEBIENCE.'EDUCATION AND PRESENT 
POSITION. 

Capitel Radio Engineering Institute 
18th and Park Road, N. W., Dept. S-12, Washington 10, D.C. 

GENTLEMEN: Please send me your free booklet, "Your Opportunity i the Nem World of Electron- ics", together with full details of your home study training. l am attaching a brief résumé of my es- perience, education and present position. 

S-12 

Name 

Street 

City tone stab 
O I ans entitled to training seder the G. I. CHI. 
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 Heretofore offered only in cardboard -case 
container, this type is now available in an 
aluminum can-the postwar Aerovox Type 
PRVC. 

This truly universal replacement electrolytic 
readily doubles for twist -prong, spade -lug and 
screw -base types. To install, center screw is 
removed, metal cleat slipped off, wire leads 
passed through mounting hole, and metal cleat 
and screw now replaced from underside of 
chassis and tightly drawn up. Insulated posi- 
tive and negative wire leads. Multiple sec- 
tions have concentrically -wound sections with 
common negative. In all popular voltages 
and capacitances. 

Ask Our Jobber ... 
Order your Aerovox Type PRVC rnetal-can 
cleat -mounting electrolytics from him. Have a 
stock on hand for those rush jobs. Ask for 
postwar catalog-or write us. 

APPLICATIONSr7 

AEROVOX CORP.,NEW BEDFORD,MASS., U.S.A. 

Leport:13 E. 40th St, New York 16, N.Y. Cable: 'ARLAB' 

la Canada: AEROVOX CANADA LTD., Hamilton, Ont. 

Fig. 4. Some of the essential woodworking tools that are often used around the shop. 

TOOLS 

(Continued front page 16) 

can be used for transferring distances 
directly from a rule, or for scribing 
circles or parts of circles. They often 
are needed merely for measuring dis- 
tance of separation between parts 
already mounted, or for dividing spaces 
into equal parts, or determining the 
dimensions of irregularly shaped work. 
Their points should be kept sharp. A 
pair of wing dividers about 6" long 
will be satisfactory. 

Trimming Knives 

One of the handy little craftsman's 
knives, made to take several inter- 
changeable surgical steel blades of 
various sizes and shapes, is handy for 
all trimming operations on dial cords, 
speaker cones, speaker grille cloth, and 
a variety of other uses. The three blade 
shapes illustrated with the knife at 
(b) of Fig. 3 are practical for Service 
Shop use. 

Woodworking Tools 

A few of the more essential wood- 
working tools should be included in the 
tool equipment of the Service Shop, 
for they are needed when counters, 
shelves, cupboards, etc., are to be in- 
stalled, for alteration work on wooden 
radio cabinets, and for a variety of 
other construction and alteration jobs 
around the shop. If a test bench is to 
be built, or altered, they are abso- 
lutely necessary ! 

Tools required include a medium 
size crosscut saw for cutting across 
the grain of wood, and a medium size 
rip saw for cutting along the grain. 

A carpenter's claw hammer is needed 
for driving nails. The claw is useful 

for removing nails from wood, etc. 
One is illustrated at (a) of Fig. 4. 

A carpenter's hand brace of the 
type illustrated at (b) is required for 
turning wood -boring tools. Needed too 
are some of the other types of hole - 
cutting tools already described. The 
carpenter's brace has a 2 -jaw chuck 

(Continued on page 36) 

Tñe 
HOUSE OF A 

MILLION RADIO PARTS 

SERVICE MEN- 
SOUND MEN- 

. AMATEURS- 
Wrlte far the latest Lifetime BARGAIN BULLE- 
TIN lust off the press! Thousands of money - 
savers in aorta, supplies, equipment 

e t 
SOUIID EQUIP. [0., Dept. 
911-913 JEFFERSON AVE.,TOLEDO 2, OHIO 

tCl YOUR 

;£ 

SpVeS,O 
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High Efficiency Auto Antennas 

PUT more mileage on your cash 
register with this distinctive 

line of auto antennas. They're a 
hit with the car owner every time 
he hits the road. Built to pull in 
programs clearly, they keep noise 
reception at a low level. Designed 
to fit every car, these five models 
are bound to pull in profits for 
you. It's a self-starter program with 
plenty of powerful sales follow 
through. For more information, 
write: General Electric Company, 

Electronics Department S-6811, 
Syracuse 1, New York. 

GENERAL 

Check and double check this list of 

FEATURES: 
Completely equipped with a newly de- 

veloped low capacity, low loss lead cable. 
Speedy installation, positive interference - 

proof, lead coupling. 
Ferrule -set connection with bayonet 

adapter. 
Rattle -proof, no -slip, fluid type construc- 

tion. 
High efficiency, low resistant silver to 

silver contacts. 
Finest Admiralty brass, beautifully 

chrome plated. 

ELECTRIC 
166-E3 

GENERAL ELECTRIC 

AUTO ANTENNAS 

Free display board with every 
order for 24 antennas. 

Model 2450 
ELECTRONIC TESTER 
There's never been a tester like this! 
Here's a tester with dual voltage regulation of the power 
supply DC output (positive and negative), with line 
variation from 90 to 130 Volts. That means calibration 
that stays on the nose"! That means broader servi a from 
a tester that looks as good as the vastly improved service 
it provides. This model includes our Hi -Precision Resistor 
which outmodes older types. 
HIGHLIGHTS -42 ranges: DC and AC. Volts 0-2.5- 
10-50-250-500-I000 DC MILLIAMPS: 0-0.1-1.0- 
10-50-250-1000 OHMS: 0-1000.10,000-100,000 
MEGOHMS: 0-1-10-100-1000 CAPACITY IN MFD: 
0-.005-.05-.5-5-50 LOAD IMPEDANCE: 51 meg- 
ohms on DC Volts CIRCUIT LOADING: Low 
frequencies. Circuit loading equal to 8 megohms s iunted 
by 35 mmfd. High frequency circuit loading equal to 8 
megohms shunted by 5 mmfd. 

Detailed catalog sheets oit request. 

bleu n 1 
ELECTRICAL INS R T CO. BLUFFTON. OHIO 
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Cive your Service Job the EXTRA PROTECTION 

of WARD LEONARD 
Vitrohm Resistors 

AVAILABLE FROM STOCK 
Fixed Type In 8 Sixes 

from 5 Watts to 200 Watts 
Adjustable Type in 7 Sizes 
from 10 Watts to 200 Watts 

The installation of VITROHM wire - 
wound resistors insures that extra per- 
formance you want in critical circuits. 
With exclusive features developed in the 
WARD LEONARD laboratories . 
these resistors meet the most rigid speci- 
fications. They provide long, trouble - 
free service, avoid call-backs, build 
satisfied customers and greater profits. 
Available in wide range of resistance 
values. 

AUTHORIZED DISTRIBUTORS 
EVERYWHERE 

SEND FOR 
FREE CATALOG 

Gives eomplete data and In 
termetion on Ward Leonard 
Vierohm Resistors carried In 
*took. Write for Catalog No. 0.2. 

WARD LEONARD 
RELAYS RESISTORS RHEOSTATS 

Electric control N. devices since 1892 

Ward Leonard Electric Co., Radio and Electronic Distributor Division, 53E W. Jackson, Chicago 4 

Automatic Combinations NOW! 
The New Arnold Shure 
Automatic Wired Record 
Player ready for imme- 
diate delivery. 
The Shure automatic record 
player connects easily to any 
radio. Its featherweight 
crystal pickup and quiet, 
smooth changer action assure 
high quality playing of ten 
12" records or twelve 10" 
records. Every one of your 
customers can now own a 
fine automatic combination at 
a remarkably low cost. 

Shure players are shipped complete with 
A.C. cord and shielded cable-only 2 
wires to connect and it's ready to play. 

Your price only $21.92 net 
F.O.C. Meade. 1111naia 

OPA Retail Price -531.30-Zone 1 

OPA Retail Price - 33.87 - Zone 2 

Orders are new being accepted for Immediate, 
delivery-no welting. Terms: 2% cheek with 
order. Or 2se. deposit, balance express C.O.D. 

PHONO AMPLIFIERS 
I Tube Phono. Amplifier 32.35 a. 
3 -Tube Phono. 4.50 a. Amplifier 

PM SPEAKERS 
4" Alnico (5) PM Speaker 
5" Aisleo (5) PM Speaker 
6" Alnico (5) PM Speaker 

TUBULAR ELECTROLTTICS 
i00 -MFG. 25 V...f .22 a. 
10-MFD- 00 V... .22a. 
204A FD -150 V... .22a. 
30-19 FD -I50 V... .29 a. 
40-MFD.150 V... .00 a. 
50-MFD-130 V...' .45 ea. 
6-MFD-450 V... .06 a. 

+1.119 
ea. 

1.N ga. 
1.q a. 

10.14F11-450 V...1 .29ea. 
16-MFD-450 V... .39 ea. 

10-10-MFD-450 V. .59 es. 
20-20-11FD.100 V. .29a. 
30-20-MFD-150 V. .30 ea. 
40.36 . M F p - I 50 V. .45 is. 
5030. M F .150 V. .59 a. 

HOLLANDER RADIO SUPPLY CO. 
549 West Randolph Street Chicago 6, Illinois 

TOOLS 
(Continued from page 34) 

which clamps the square bit shank 
diagonally across opposite edges. It 
will be well to purchase a brace that is 
equipped with a ratchet for working in 
close quarters. 

Along with the brace should go sev- 
eral wood auger bits, shown at (c). 
Sizes sufficient for all ordinary pur- 
poses are: 34", a", 7/16" and '2". 

For boring larger holes in wood, an 
expansion bit of the type illustrated 
at (d) is useful. This has a cutter 
whose position may be adjusted for 
drilling holes of various sizes. These 
bits are made in several sizes; the 
one illustrated will bore holes from 
z" to 1" diameter. When larger holes 

are to be bored, the fly -cutter illus- 
trated at (c) of Fig. 4 may be used. 

Whether or not a plane, shown at 
(d), is to be purchased depends upon 
the scope of the carpentry work to be 
done, and finances. 

A small 2" or " wood chisel, of 
the type shown at (f), will certainly 
be needed. One having an unbreakable 
type handle and a high grade steel 
blade that will retain its cutting edge 
should be chosen. 

A small combination oil stone (med- 
ium -fine) will enable you to keep the 
cutting edges of all the fine cutting 
tools around the shop in good work- 
able condition. 

Adequate Tool Equipment 

A Shop that contains most, or all 
of, the tools listed and described thus 
far in this series may consider itself 
well equipped from the standpoint of 
mechanical tools. 

Articles to follow will describe ad- 
ditional special-purpose time -saving 
devices, and accessories, that also are 
desirable. 

(To be Contlnuedl 

Fig. 5. A handy Service Man's vest pocket kit 
containing 6 hex key wrenches. (Courtesy The 

Allen Manufacturing Co.) 
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NEWS 
(Contained from page 33) 

Palo Alto Airport, Inc., Palo Alto 
vIunicipal Airport, Palo Alto, California; 
Aircraft Sales and Service, Inc., Boeing 
Field, Seattle, Washington; Aero Enter- 
prises, Inc., Sky Ranch Airport, Denver, 
Colorado; Northwestern Aeronautical 
Corporation, Holman Field, St. Paul, 
Minnesota; U. S. Flying Services, Inc., 
Albert-Whitted Airport, St. Petersburg, 
Florida; Page Airways, Inc., Municipal 
Airport, Rochester, New York ; and 
D. L Grubb, John Rodgers Airport, 
Honolulu, Hawaii. 

* * * 

SUPERIOR ELECTRIC CATALOG 

A 12 -page catalog describing variable - 
voltage transformers, automatic voltage 
regulators and test units has been pre- 
pared by the Superior Electric Company, 
713 Laurel Street, Bristol. Conn. 

* * * 

DE MAMERO OPENS 
NEW HAMPSHIRE BRANCH 

The De Mambro Radio Supply Co., 
Inc., have opened a branch at 1308 Elm 
Street, Manchester N. H. Ted Von 
Hagen is manager of the new branch. 

* * * 

ELECTRO -VOICE CARDYNE CARDIOID 
DYNAMIC MICROPHONE BULLETIN 

A 2 -page bulletin (No. 131) describing 
the Cardyne cardioid dynamic micro- 
phone has been issued by Electro -Voice, 
Inc., Buchanan Michigan. 

Bulletin shows urdirectional polar pat- 
terns of the microphone providing wide- 
angle pickup at front. 

* * * 

METROPOLITAN ELECTRONIC 
CATALOG 

A 16 -page catalog describing signal gen- 
erators, volt-ohm-milliammeters, signal 
tracers, multitesters, tube testers, capaci- 
tance -resistance bridges, decade boxes, 
oscillographs, and record changers, has 
been issued by Metropolitan Electronic 
and Instrument Cc., 6 Murray Street, 
N. Y. 7, N. Y. 

* ** 
SUPREME PUBLICATIONS DIAGRAM 

INDEX 

An index to six volumes of the "Most - 
Often -Needed Radio Diagrams" manuals 
has been published by Supreme Publica- 
tions, 9 South Kedzie Avenue, Chicago 
12, Illinois. 

* * * 

SOLAR MOLDED PAPER CAPACITORS 
NOW SIGNAL CORPSAAF 

COLOR CODED 

The Signal Corps-AAF color code has 
been adopted for the molded paper capaci- 
tors of the Solar Manufacturing Corp., 
285 Madison Avenue, N. Y. 17, N. Y. 

* * * 

OLSON CATALOG 
A 32 -page catalog listing microphones, 

amplifiers, fluorescent fixtures, and as - 

IS THE HERITAGE OF 

1 

OXFORD SPEAKERS 
OXFORD SPEAKERS, with their remarkable stamina assure that 
when used as replacements that they will not break down in normal 

or extended usage. The over a million units now in use as original 
installations are the very best guarantee of that statement. 

2 OXFORD SPEAKERS have the new pressure -thread device, which 
holds the pole -piece against the magnet, increases sensitivity and 

prevents pole -piece decentering. This new development is but one of 

many improvements which assure the jobber of long and trouble -free 
installations meeting the most exacting type specification. 

3 OXFORD SPEAKERS are designed for handling the maximum 
power input in relationship to their size, and further embody re- 

sponse curves which permit the speaker to be used in radio receiv- 
ers of quality. 

Until the war, the loudspeaker was 
comparatively undeveloped front the 
first ineffectual unit which made its 
appearance in the middle 1920's By 
consistent research in this highly 
complicated field, OX FORD engineers 
have improved almost every part until 
there is little resemblance, except in 
exterior appearance, between the 
OXFORD SPEAKER of today and 
the pre -1942 unit. 

It will be found that the OXFORD 
SPEAKER can withstand greater 
overloads for longer periods, and pro- 
vide cleaner, better reproduction than 
was believed possible just a short five 
years ago. 

OXFORD RADIO CORPORATION 
3 9 i 1 SOUTH MICHIGAN AVE., CHICAGO 

sorted parts has been published by Olson 
Radio Warehouse, 73 East Mill Street, 
Akron, Ohio. 

* * * 

ERNEST L. WARD ELECTED SPRAGUE 
ELECTRIC VICE PRESIDENT 

Ernest L. Ward has been elected vice 
president of the Sprague Electric Com- 
pany, North Adams, Mass. 

* * * 

MALLORY MYE ENCYCLOPEDIA 

The 5th edition of the MYE servicing 
encyclopedia containing over 4,000 re- 
placement listings has been published by 

P. R. Mallory, Inc., Indianapolis, Ind. 
Replacement data covers controls, ca- 

pacitors and vibrators. 

* * * 
BUNTING NOW GARRARD S -M 

Lee Bunting has been appointed sales 
manager of Garrard Sales Corporation, 
New York, American agents for the 
Garrard automatic record changer. 

Mr. Bunting was formerly sales man- 
ager of the record changer division of 
Maguire Industries, Inc. 

* * * 

DON E. CORSON JOINS SOLAR 
Don E. Corson has been appointed 

manager of the special products division 
of Solar Manufacturing Corporation. 
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All standard types, 
Write for the new 
Amcon catalog. 

AMERICAN CONDENSER CO. 
4410 N. Ravenswood Ave., Chicago 40, Illinois 

(:e-cr/h',,ee in (. 
RADIO RECEIVING TUBE DIVISION 

NEWTON, MASSACHUSETTS CHICAGO 

...and put Raytheon tubes in 
my set please." That's the cus- 
tomer specifying "Raytheon"- a 
name he knows to be synonymous 
with quality and dependability. 
Stock Raytheon tubes to keep 

. your customers happy ; to keep 
your business growing. 

ANEW 
MOD ÚtTilk 

STAR TESTER 

A volt-ohm-milliammeter, model M II 
Star Tester, has been announced by Star 
Measurements Company, 442 East 166th 
St., New York 56, N. Y. Voltage ranges 
are provided up to 1,000 volts on both a -c 
and d -c. Current ranges up to one 
ampere and resistance ranges up to five 
megohms are also incorporated. Cali- 
brated db scales are provided for mea- 
surements as high as 54 db ; zero power 
level is based on a 6 mw level in a 500 - 
ohm line. 

Instrument features a 4%", 400 micro- 
ampere Marion meter. Entire instrument 
weighs 4 pounds. 

* * * 

SPECO P -A MIXER 
Max -Mixer, providing the use of addi- 

tional microphone inputs to amplifiers, 
has been released by Special Products 
Company, Silver Spring, Maryland. 

Mixer permits plugging in of one, two 
or three microphones. 

* * * 

ALTEC LANSING AMPLIFIERS 
A -c/d -c 4 -watt amplifiers, A -319A and 

A -319B, have been announced by Altec 
Lansing Corporation, 1161 North Vine 
St., Hollywood, Calif. 

A -319A amplifier has a balanced bridg- 
ing -input transformer with a 5000 -ohm 
input designed for bridging across 250- 
500-600 ohm lines without requiring 
isolating transformers. 

The A -319B amplifier has a high im- 
pedance input for crystal pickup use. 

Both amplifiers have an adjustable 
low -frequency bass boost. The A -319A 
has an adjustable high -frequency treble 
boost to compensate for line losses. 
A -319B has an adjustable high -frequency 
control to eliminate needle scratch 
Amplifiers have inverse feedback taken 
from a tertiary winding on the output 
transformer thus leaving the output un- 
grounded. 

Nominal output load impedance, 8 tc 
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15 ohms. Tubes include 6SJ7, 6J5, (2) 
25L6, (2) 25Z6. 

* = a 

NATIONAL UNION VIBRATORS 

Universal type auto vibrators, Univibes, 
standardized to a minimum of 8 types, 
that are said to serve the replacement 
demands of over 2500 different models 
of auto receivers, have been announced 
by National Union Radio Corporation, 
Newark, New Jersey. 

* + * 

JFD CEMENTS AND SOLVENTS 

JFD Manufacturing Co., 4117 Fort 
Hamilton Parkway, Brooklyn 19, N. Y., 
has reorganized its line of radio cements, 
solvents and carbon tetrachloride. Each 
of these items will come packaged in the 
four most popular sizes. These are the 
4 ounce, 8 ounce, 16 ounce, and the 1 -gal- 
lon sizes. Line of cements will come with 
the brush affixed to the metal cap. 

a * a 

G. E. A-M/IF-M TUNING TUBE 

An electron -ray indicator, 6AL7-GT, 
that is said to be particularly useful in 
f -m sets, has been announced by the tube 
division of G. E. 

In this tube patterns appear on a 
fluorescent screen located near the end 
of the glass bulb. The 6AL7-GT employs 
a translucent screen, or target, consisting 
of a transparent disc on which the 
fluorescent material is deposited. The 
fluorescent pattern can be viewed 
through the screen. 

The translucent -type screen enables all 
other tube electrodes such as heater, 

399gjornieb 

WEBSTER 91'10d2c 55 
PLAYS THROUGH YOUR RADIO 

It's a natural for teen- 

agers-and for grown- 
ups as well. An Automa- 
tic Record Changer on a 

harmonizing base. Just 

the thing for Play Room 

or Living Room or to 
play favorite recordings 
thru "the other radio." 

EASY TO CONNECT 

Model 55 can be quickly con- 
nected to most radios-simply 
plug it in. Comes complete with 

cords and plugs. 

AN ALL - 

SEASON SELLER 

The Choice of Music Lovers 

WEBSTER CHICAGO 
5610 Bloomingdale Avenue, CHICAGO 39, ILLINOIS 

32 ears of Continuous Successful Manufacturing 

cathode, deflecting plates, etc., to be 
behind the target and out of sight. In 
previous tubes with reflecting -type tar- 
gets it has been necessary to locate 
cathode and deflecting plates in front of 
the screen, thereby making it necessary 
to mask out the center of the screen. 

By controlling the bias of the space - 
charge grid the target current and pat- 
tern brightness can be affected. Six volts 
negative grid bias is sufficient to black- 
out completely the pattern if the target 
voltage is less than 315 volts d -c. 

On tune is indicated when two halves 
of a pattern which appear on the screen 
at the end of the tubes are aligned. De- 
viation from the proper tuning condition 

on one side of resonance will raise one 
edge of the pattern and deviation on the 
other side of the resonance will lower 
the pattern edge. 

In receivers where squelch voltage is 
available the pattern can be made to dis- 
appear completely between stations thus 
providing a difference 'between on tune 
and between -station presentation. 

RCA TUBES 

Four new tubes have been announced 
by the tube department of RCA. 

Two of these new tubes -1P42 and 
3C33-are for industrial control applica- 
tions; the other two-12AU7 and 35B5 

(C*inued on page 40) 
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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 servic- 
ing include: CRO-5A Oscilloscope, 
PM -17 Electronic Voltohmeter, 
YYW-1 High Voltage Multiplier. 

For details write: 

General Electric Company, 
Electronics Department, 
S-6411, Syracuse 1, New York. 

Electronic Measuring Instruments 

GENERAL tom} ELE 
177-E9 

Length LOS i,.. 
Width 4 in., 

ght 13 1n. 
Shipping g Weigh as Pound 

The Most Efficient Auto Radio Tuning 
Cable -Servicing Machine in Use Today! 

I SWEDGES SHAFTING TO PREVENT UNRAVELLING. 

2. CUTS SHAFTING TO EXACT LENGTH. 

3. REPLACES OLD FITTINGS ON NEW SHAFTING 
4. CASING GROOVE MAKES CUTTING EASY 

J. F. I1. )11\l I'\(.11 nI\I: C1t.,111I I.T. IIIHII:fu\ I'hN 11, Ir1.1.1\, N. 1 

NEW PRODUCTS 
(Continued from page 39) 

-are additions to the miniature tube 
family. 

The 1P42 is a very small head-on type 
of high -vacuum phototube. Diameter 

Semi -transparent cathode surface is 
sensitive to light sources predominating 
in blue radiation. 

The 3C33 power amplifier contains 
two, high-perveance triode units in an 
envelope. Has a 12.6 -volt heater. 

The 12AU7 is a small, twin -triode 
amplifier having characteristics which are 
very similar to those of the larger types 
6SN7-GT and 12SN7-GT. 

Mid -tapped heater permits operation 
from either a 6.3- or a 12.6 -volt supply. 

The 35B5 is a beam power amplifier and 
is for use in the output stage of a -c/d -c 
receivers. It is capable of providing 1.5 
watts output 

TRIPLETT TRANSCONDUCTANCE 
READING TUBE TESTER 

A tube tester, 2425, providing ini- 
cromho (dynamic mutual conductance) 
readings has been announced by Triplett 
Electrical Instrument Co., Bluffton, Ohio. 
Transconductance readings are made 
possible through measurements directly 
proportional to gm. 

Short and open tests of every tube ele- 
ment. 

Metal case, 10" x 10" x 5g". Foi 
counter or portable use. 

AMCON PLASTIC CAPACITORS 
Plastic case capacitors, Amcon Little 

PL, 2y4" high and 13" diameter, have 
been announced by the American Con- 
denser Company, 4410 N. Ravenswood 
Ave., Chicago 40, Illinois. 
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PHONO PORTABLE 
For A-C/D.C/Buttery 

(See Front Cover) 

THE ADVF-.\-f (IF- MINIATURE tubes has 
permitted the development of many 
unique receivers and amplifiers. Re- 
cently, for instance, Capitol Phono- 
graphs of Hollywood produced an 
a-c/d-c/battery portable phono, model 
U-24, using a 1S5 diode -pentode as a 
triode first -stage voltage amplifier 
feeding a 3Q4 battery -power pentode 
and a 50B5 line -powered beam -power 
tube in parallel. 

This 3 -way portable, with a battery 
life of approximately 250 hours when 
operated intermittently, features a 
double -spring wind-up motor 'for bat- 
tery and d -c line operation in addi- 
tion a standard type a -c motor. The 
mechanical motor is capable of play- 
ing three ten -inch records with one 
winding. 

A crystal pickup feeds a j z-megohm 
volume control through a 0.1-mfd 
isolating capacitor and bass attenuat- 
ing equalizer. The equalizer consists 
of 10 megohms in parallel with a 
.00047-mfd capacitor, making the re- 
actance equal the resistance at 33.6 
cycles and causing this frequency to 
he attenuated about 91%. The 1S5 is 
operated without grid bias except for 
rt small drop through the volume con- 

trol. Plate load consists of 330,000 
ohms in parallel with a 680,000 -ohm 
power -stage grid leak and a series 
tone -control circuit with a 3-megohm 
resistor and .005-mfd capacitor. 

The 3Q4 is used for battery opera- 
tion only, obtaining its bias from 390 
ohms in series with the B battery. Its 
filaments are operated in parallel for 
convenient 1/ -volt A supply. Audio 
power output is about 150 milliwatts. 
The 50$`5 serves as the power output 
tube on line.: operation, delivering 
about 1 watt into the tapped output 
transformer. Full primary is used 
to match the higher impedance 3Q4, 
only part of the winding to match the 
50B5. Filament power for the 1S5 is 
obtained by running the cathode cur- 
rent of 50 ma through the 1S5 and 
120 ohms, the audio frequencies being 
effectively shunted by a 100-mfd ca- 
pacitor. 

A battery -Line switch, with three 
circuits, opens B battery at negative 
terminal ; opens B battery at positive 
terminal, connecting the plates and 
screen grids to the rectifier output; 
and opens A+ lead, disconnects the 
3Q4 filament and connects the 1S5 
filament to 120 -ohm cathode bias re- 
sistor. 

SPEED UP REPAIRS WITH THESE G -C AIDS! 

G -C PROFESSIONAL ALIGNMENT 
Herds con :lets, Alignment 
and Neutralist; NIL in handy 
roll -type leatt-rette case that 
contains all tits too s necessary 
to service any set-thirty finely 
machined tools that will save 
many man boars and do the job 
the professional way The right 
tool is always et hand. 
No. 5024 List Price $19.95 

Send tor Latest 
G -C C ata'or 

Nc 147 

KIT 

cane AAADnAer 

II .: '111 ,E .8 ill ,.. 

If gESgá.,; 
Iti lt d 

G -C HELL BOX 

Tbo-iaande of assorted 
sb lomall pash- ersta suas as screws, 

clamps, lugs, radio and elec- 

tric parte packed in neat metal 
bor. A real treasure chest of 

three little parts the servtee man 
is always looking for. 

No. 6500 LIN Pries $4.00 

G -C DeLUXE HARDWARE 
LABORATORY Con:d to 

han tennt 
steel 

wall or stand desi stand on batch, 
contains over 2100 essential Meo- 
tror le Hardware Items, packed in 
40 clear glass jars with screw caps. 
Ideal for laboratories. radio service 
shops, factories, experimental labs. 
hone work shops. etc. 

No. 6604 List Price $24.00 

GENERAL CEMENT MFG. CO. 
ROCKFORD, ILLINOIS 

Here's Your Opportunity to be First fo 

Start Your Own 
RADIO SERVICE 

SHOP 
Complete Starring -in -Business 

Package Stocks of 

TEST EQUIPMENT 
TUBES, PARTS, TOOLS 

Act quickly! Meet the pent up demand Foi 
radio service. Turn Voss special service training 
into a profitable b.rsiness of your own. No Fuss. 
No worry. Here s everything you need-$350 
up. Details upon request! Write, wire or phone 

TRIPLETT 666 
VOMKET" $15.25 
A.C.-D.C. Volts 
D:10-50-250-1000 
0-10-100-500 D.C.Mills 
0-300-250000 Ohms 
Sias 3x6x2 

TRIPLETT 666H 
$20.00 

Same as above plus 
5000 V. rangea 

Triplett 6505C Outlast Matar 
Regular $24.30 Special .. $16.50 
0-1.5-6-15-60-150 Volta. 4000 OHM Impedance. 
3' Meter 100 Microamp movement 

Triplett 6066 .. Regular $16.67 
Voltage á Polarity Tester, Special $1 1.313 
Ideal for plant maintenance work! Cheeks 115-220-440 
line at a glance! Indica.ea AC or pc visually! Indi- 
cates DC Polarity visually! 

HALLICRAFTERS S-38 

$39.50 
S-40 (reploces 

32OR) 

$79.30 

HAMMARLUND- HQ 129X $168 
Speaker for lNO129X $10.30 

THE DEFIANT! $83.95 Complete 
23 Watt Sound System, wired, ready to use. 

A reliable amplifier with 2 mike sod 1 phono inputs, 
two 12' 20 oz. 13 watt PM speakers with 25' cables, 
two 12' walnut 7 ply wall baffles: one crystal micro- 
phone with table stand and 15' shielded cable. 
THE CHALLENGER! $69.93 Complete 

23 Watt Sound System 
Same as above except ircludes one speaker and baffle. 

PHILCO BEAM OF LIGHT 
Selenium Cell only, no holder 1.40 

20%p deeppaa't required on all C.O.D. orders, 2% 
traoeportntion allowance on orders of 325.00 or 
more accompanied by payment in full. 

k A 
KHVIU SUPPjY & 
ENGINEERING CO., Inc 
126 SEEDEN AVE DETROIT 1, MICH 

Write ter MI CATALOG 
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SER -CUITS 
(Continued from page 18) 

adjustments permitting correct zero 
setting for all ranges through one 
front panel adjustment, range switch 
for multiplier values and five jacks 
for plug-in test -lead readings of a -c 
and d -c volts, ohms, amperes and 
ni illiamperes. 

Measurement Ranges 

Measurement ranges include: d -c 
volts ... 0-3, 0-10, 0-30, 0-100, 0-300, 
0-1000; a -c volts (a -f, 20-15,000 
cps) 0-3, 0-10, 0-30, 0-100, 0-300; 
r -f volts (10 kc-300 mc) 0-3, 0-10, 

The E -L Vario -Tuner. Left, coil aide; right, 
trimmer side. 

0-30, 0-100, 0-300 ; d -c current, 0-3 
ma, 0-10 ma, 0-30 ma, 0-100 ma, 0-300 
ma, 0-1000 ma, 0-10 amperes; resis- 
tance, 0-1000 ohms, 0-10,000 ohms, 
0-100,000 ohms, 0-1 megohms, 0-10 
megohms and 0-1000 megohms. 

E -L Vario -Tuner 

Many have requested additional in- 
formation on the permeability -tuning 
type units that were mentioned in the 
editorial of the November issue of 
SERVICE. In Fig. 2 appears a recently - 
announced type Electronic Lab Vario - 
Tuner, that offers many of the features 
pointed out in the editorial. It consists 
of an r -f tuned unit and an oscillator 
section. 

Tuner Features 

Designed to cover the 540 to 1,620- 
kc range, with an i -f of 455, the r -f 
coil has an inductance of 220 micro - 
henries ± 2%, tapped at 53 micro - 
henries ± 2%. The r -f trimmer ca- 
pacity is 30 mmfd. Approximately 12 
Inmfd is added to this trimmer by the 
input capacity of the r -f amplifier 
tube. 

To tune, a ribbon drive mechanism 
is used. 

LOOP ANTENNA 

-É 

A G 

EXTERNAL AERIAL CONNECTION 
EXTERNAL GROUND CONNECTION 

,000 INNFD 
12SA7GV 
FIRST 0E0 

TUNING UNIT 

-1 

-J 

Fig. 2. Electronic Laboratories permeability 
tuning unit connected to input of an a -o/d -o re- 
ceiver. Loop shown in circuit is also an B -L unit 

with an inductance of 147 microhenries. 

SERVICE MEN! For Immediate Delivery 
National brand 20x20 150 -volt condensers, 70¢ each, 

10 for $5.95. 
Power Transformer, Universal Mounting, 325-0-325- 

40/50 ma; 6.3V -2a; 5V -2a. $3.25. 
Fluorescent Light Filters, 70¢ each, 10 for $5.95. 
4 x 6 oval speakers-Alnico magnet, $3.75 each. 
Tinned aerial wire -100 feet, 40¢ each. 

If rü( for our latest bulletin, Dept. S-1 

Distributors of Fr RADIO EQUIPMENT 

ELECTRONICS 
104 MAIN STREET, POUGHKEEPSIE, N. Y.1 

In PHILADELPHIA - -- it's ALMO 
TRY US FIRST! 

ALMO RADIO COMPANY 
509 ARCH STREET - PHILADELPHIA 6, PENNA. 
Lo -3-0513 Lo -3.0513 

TUBES -PARTS 
RADIO DEALERS-SERVICEMEN 

Send for our list of available tubes and repair parts. 
Sylvania, Tuna -Sol, Han -Rad. 

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

YOU GET PERSONAL SERVICE AT SCENIC 
MAIL ORDERS OUR SPECIALTY 

BITPHEMD 565 r.t.r.m 868.50 BIMPSON 215 t.o.m 832.50 
SUPREME 562 audolyzer 127.00 SIMPSON 260 e.o.m. 38.95 
TRIPLETT 2405 v.o.m 56.75 RCP 802-N tube & set teeter... 59.50 
TRIPLETT 2432 sle. gen. 88.50 DUMONT 274-5" 'scope 99.50 
McMURDO-SILVER 'Vaasa" . 59.85 DUMONT 208-B 5" 'scope 235.00 
MCMURDO-SILVER "Spare' .. 39.90 ELECTRONIC Design Voltremyst 52.50 

NEW CATALOG AVAILABLE ON REQUEST 
25% depcsit should accompany C.O.D. orders. 

SCENIC RADIO & ELECTRONICS CO. 
53 PARK PLACE . - . NEW YORK 7, N. Y. 

J. V. Duncombe Co. 
WHOLESALE DIST$IBUTOR 

ELECTRONIC EQUIPMENT, TUBES and PARTS 

1011 West 0th Street Erie, Pa. 
Phone: 28-540 

ALL NATIONALLY KNOWN RADIO PARTS-AMATEUR SUPPLIES, 
NATIONAL UNION. SYLVANIA AND RCA TUBES 

GET TEST EQUIPMENT AT: 

:81J11:. RAR 
& EIEt[l OfllEE {0 ;, Ice. 

122-124 DUANE ST. NEW YORK 7. N. Y. BArcIai 71840 

WHEN YOU CHANGE 
YOUR ADDRESS 

Be sure to notify the Subscription Department of SERVICE at 52 
Vanderbilt Ave., New York 17, N. Y., giving the old as well as 
the new address. and de this at least four weeks in advance. The 
Post Office Department does not forward magazines unless you pay 
additional postage, and we cannot duplicate copies mailed to the 
old address. We ask your cooperation. 
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OUR NEW 
CATALOG 
IS READY 

PLUGS 

PILOT LIGHT SOCKETS 

JACKS 

BARRIER TERMINAL STRIPS 

HARDWARE, etc. 

The Herman Smith Catalog is a 

volume that belorgs in the "stock" 
of every dealer and serviceman. 
You'll find hundreds of items .. . 

many of the hard -to -find variety. 
All first quality ... all fully guar- 
anteed. Send for your FREE copy 
today. 

HERMAN H. SMITH, Inc. 
405 44th Street, Brooklyn 20, N. Y. 

FIGHT 
INiFAÑTILE 
PARALYSIS 

MARCH OF DIMES 
JANUARY 15-30 

SERVICING HELPS 
(Continued from page 30) 

that the avc feeder is common to both 
the r -f and i -f circuits. Thgrefore, the 
first point to check is the .2-mfd bypass 
capacitor. It is suggested that the ca- 
pacitor in the receiver be removed 
from the circuit when checking. 

the next point to check is the value 
of rt sistance in this circuit. An ap- 
pre.itble increase in resistor value, 
more than 15%, may affect the re- 
ceiver operation adversely. 

The .2-mfd screen grid bypass ca- 
pacitor should be checked next. The 
use of a high value of screen grid by- 
pass, say 5 mfd or More, will sometimes 
improve the response. You should use 
a capacitor with a voltage rating equal 
to the plate voltage, since surges may 
blow out a smaller voltage rated capac- 
itor. 

Since the cathodes of the r -f and i -f 
amplifiers are tied together, a defec- 
tive bypass at this point would also in- 
duce oscillation. In addition, an open 
interstage noise suppressor would 
cause weak signals, or no signals at all. 

In these days of tube shortages, it is 
interesting to note that the three 56 
tubes (one not shown is the first audio 
stage) could be replaced with a single 
duo -diode -triode, such as the 6R7. 

R -C AMPLIFIER 
Continued from page 14). 

source is a diode, which itself draws 
current, the fractional current drain of 
the tube will not cause distortion. The 
high plate -load resistance coupled with 
the low -plate voltage supply would pre- 
vent any appreciable current drain 
with resultant damage to the tube. 
This particular type of tube is designed 
for a high value grid resistance. 

6 -SPEAKER PHONO 

British piono model, the London Reproducer, 
recently introduced in this country. Features 
a 4 -stage push-pull amplifier with three sets of 
6J5 triodes and a pair of PX25 outputs. In 
the first three stages, negative feedback is used. 
Volume control between the second and third 
stages is provided by twin resistance -capacitance 
circuits shunted across the output of the second 
stage, plate to plate, the capacitive portions 
of the network providing bass compensation at 
low -volume levels. Speaker system consists of 

six 12" p -in units connected in paralleL 

* With this kit you're ready to 
service upwards of 95% of the 
standard radios. And you can keep 
the kit complete by re -ordering indi- 
vidual items. 
CONTROLS and SWITCHES 
Kit contains 17 selected volume and tone 
controls. Most popular ohmages and taps. 
Also 8 Ad-A-Switches-both s.p. and d.p. 
types. Plus 4 Glasohms (glass -insulated 
flexible resistors). 

PLUS-DATA and PLAQUE 
Packed in a neat, sturdy, green -lacquered 
steel cabinet (no adverising or outside label). 
Kit includes Clarostat Volume Control Se- 
lector and Authorized Service plaque. A big 
$32.15 value; "special" to you at only 
$17.791 * Ask Our Jobber .. . 
Ask for this "special"-get yours before the 
supply runs out. If you're not acgquainted with 
the nearest Clarostat jobber, write us and we'll 
bring you together. 

CIAROSTAT MFG. CO., Inc. 285-1 N. 6th St., Brooklyn, N.Y. 
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Order from LAKE! 
You'll Make No Mistake! 

RADIO CABINETS & 
PARTS 
NOW 

AVAILABLE! 

Postwar 
2 Post 

RECORD - 

CHANGER 

With luxuri- 
ous brown 
1 e ether - 

ette portable 
case. 15" L. x 

15" W. x 10" D. Latest electronic develop- 
ments make -this modern record -changer the 
finest on the market today! 

Changer $18.50 
Cabinet for same $8.95 

DE LUXE RECORD -CHANGER and 
AMPLIFIER CASE 

De luxe changer case with ample room for am- 
p6H, 

Stur&ly builtsof W' plywood, de luxe 
brass hardware throughout. Inside dimensions: 
15h" L. z lea" W.: 9W' H $'2.95 
Net 

DELUXE 

PHONO 

CABINET 

Covered in lux- 
urious, genuine 
brown leather- 
ette, has cmtde- luxe brass 

hardware thrghout, made completely of Ply- 
wood with brown plastic handle, has padded 
top and bottom. Motor board 14" z 14%e". 
Overall dimensions 16" L x 15" W x 8" H. 

Your net price $8.95 
Portable Phono- 

- 

graph Case of sturdy 
durable plywood, in 
handsome brown 
leatherette finish. 
Inside dimension le" long, 14" wide, 
954 high. Has blank 
motor board. As it 
lustrated. Specially 
priced at 

$6.95 
Also blank table cabinets of walnut veneer in 
the following sizes, with speaker opening on 
left front side: (*Note: 7 has center speaker 

ÇIL) 

- y Ls Ha4" {1I3 -Isy La Nat" D127í 
-1514" La Hasy. $6.26 -1 La7': H¡514" Dí230 

'Speaker Opening in center of front side. 

All types of radio cabinets and parts are 
available at Lake's Lower prices. A large 
stock is listed in our catalog. 

SERV::CEMEN- RETAILERS 
Write today for our new, illustrated 
16 -page catalog NR -116. It's free. Get 

on our mailing list. Dept. D. 
Write for our SPECIAL CATALOG on micro- 

phones, amplifiers and bound equipment. 

Lake Radio Sales Co. 
615 W. Randolph Street 

Chicago 6, III. 

JOTS AND FLASHES 

SERVICE SCHOOLS are now being run by 
many manufacturers to train distributor 
organization service manager and key ser- 
vice personnel the latest techniques in both 
business management and repair of mod- 
ern equipment. Several distributors are, 
in turn, presenting similar sessions for 
local Service Men. Training certainly 
appears to be a key item in servicing to- 
day ! . The need for special provisions 
for television antennas in new apartment 
houses was stressed by Dan D. Halpin, 
RCA television receiver sales manager at 
a recent meeting of the Building Owners 
and Managers Association in Philadel- 
phia. Mr. Halpin described the recent 
installations of the RCA Antennaplex 
System in the Hotel Pennsylvania and 
Hotel New Yorker to solve a multiple - 
dwelling antenna problem.... Half -wave 
and doubler power supply systems are 
analyzed in a 16 -page Mallory technical 
manual reprint now being distributed by 
the Federal Telephone and Radio Corpo- 
ration. . . . Milo Radio and Electronic 
Corp. have been appointed exclusive dis- 
tributors for the St. George Recording 
5orporation wire recorder. 1Jnit, which 
can be hooked up to any amplifier, also 
plays standard records. . Del Wake- 
man has resigned as advertising manager 
of the Magnavox Company, Ft. Wayne, 
Indiana and joined Ekco Products Com- 
pany, Chicago, as advertising manager. 
. . . A special television demonstration 
room has been installed by the Fair Store 
in Chicago. Up to eleven receivers can 
be demonstrated in this room. . . Wil- 
liam Carduner, president of the British 
Industries Corporation, recently sailed to 
England on the Queen Elizabeth. . 

A 3 -color window display promoting 
tubes has been prepared by Sylvania 
Electric Products Co., Inc. . . . Frank 
Folsom, executive vice president of RCA, 
in charge of RCA Victor Division, has 
received a certificate of appreciation 
from the War Department. . . Newark 
Electric Company has acquired additional 
office and warehouse facilities at 242-50 
W. 55th Street, New York City. . . . 

Edward Miller is now field representa- 
tive for Snyder Manufacturing Company, 
Philadelphia.... Walter F. Marsh, sales 
manager of Allied Radio Corporation, 
has been delivering talks on wire record- 
ers before various associations and clubs. 

Folders describing intra -video 
antenna systems and television receivers 
have been released by the Telicon Corpo- 
ration, 857 Madison Avenue, New York 
21, N. Y. . Myron J. Morris is now 
manager of the service division of ECA. 

A listing of exact duplicate controls 
appears in the November issue of the 
"Centralab Jobber Outlook". ... Paul K. 
Povlsen has been named assistant to the 
president of the Galvin Mfg. Company. 
Mr. Povlsen was formerly vice president 
in charge of production and engineering 
for the J. I. Case Company, Racine, 
Wisconsin. . Charles Friedman has 
been named sales manager of the com- 
munications division, Radio Receptor 
Company, Inc., 257 W. 19th Street, New 
York.... Employees of Meek Industries 
received a "cost -of -living" increase re- 
cently. . . Robert E. Sargent, Paul 
Nichols and Walter C. Hustis, formerly 
with Jefferson -Travis, have formed a 
sales-. representative company, Land -C - 
Air Sales, Inc., 14-16 Pearl Street, New 
York. 
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... our greatly increased production on Simpson Model 
260 makes it available to you NOW at your jobber's 

The Simpson 260 is easily the world's most popular set tester for 
television and radio servicing. You cannot touch its precision, its 
useful ranges, or its sensitivity in any other instrument selling for the 
same price or even substantially more. 

It has been a long time since we have been able to produce enough 
260's to meet the demand, because the 260 has consistently out -sold 
every other remotely similar test instrument. The reason is simple: 
it out -performs and out -values them all. Simpson advanced engineer- 
ing and unyielding standards of quality and precision manufacture 
enable it to stay accurate under conditions ordinary instruments can- 
not survive. 

Incidentally-production on other Simpson instruments is clear- 
ing, too. We feel confident that it will not be long before you can 
buy those Simpson instruments you have waited for. 

Ask your jobber for the Simpson 260-he has it now! 

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

TA ACCYRATE- 

SIMPSON 260, HIGH SENSITIVITY SET TESTER 
FOR TELEVISION AND RADIO SERVICING 

Ranges fo 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 1 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 beads $38.95 
Carrying case 5.55 

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

2.5 

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

2.5 

Output 

2.5 V. 
IO ID 10 V. 
50 50 50 V. 

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

Milli- Micro- 
amperes amperes 

D.C. 
10 

100 
500 

Ohms 

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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u N i v i s e... ge- ateimovi 
AsgA 

N. U. AUTO RADIO VIBRATORS 

1. Welded pole pieces for life- 
time adjustment accuracy. 
2. Snug fitting synthetic sponge 
insulation for quiet operation. 
3. Spot-welding of fingers, in 
contact against each other and 
the center reed, reduces voltage 
drop in center reed assembly. 
4. Vibration proof adjustment by 
means of double -screw stack. 
5. Pressure plate on top of stack 
keeps stack tight under tension 
over wide ranges of temperature. 
6. Extra flexible roped wire leads 
eliminate strain and weakening. 
7. Metal can, spun at bottom, 
seals vibrator against dust and dirt. 
E. Plated pins assure minimum 
contact resistance. 

ARE BUILT FOR ENDURANCE! 

9. Face of center reed weight is 
surface -ground to improve mag- 
netic coupling. 
10. Center reed uniformly 
stressed to prevent breakage. 
11. Specially tempered reed and 
side contact arms. 
12. Corrosion resistant silver- 
plated side contact arms. 
13. Precision ground bakelite 
spacers for structural and dimen- 
sional stability. 
14. Steel ring, molded into shock 
mount, centers and holds vibra- 
tor upright when can is sealed. 
1S. Neoprene wafer in hermeti- 
cally sealed vibrators effectively 
seals vibrator against atmospheric 
pressure changes and moisture. 

8 TYPES 

SERVICE 

OVER 2500 

AUTO 

RADIOS 

Typical Syn I onaus Vibrator Construction 

NEW LINE COVERS 97% OF ALL VIBRATOR REPLACEMENTS 

UNIVIBE-the complete 8 -model vibra- 
tor line-covers the replacement needs 
of over 2500 auto radio models! Pro- 
vides quick, easy replacement of worn 
out vibrators in 182 makes of auto 
radios, as old as 1936 ! 

Think of it -97% service coverage 
with only 8 fast-moving numbers-every 
one a repeat profit producer ! 

Yes, Univibe is right at the top in 
quality. Well known "balanced reso- 
nance" design, of extra heavy duty con- 
struction, means 33% longer vibrator life 
by actual test. 

Here is another money -making radio 
parts line for National Union dealers. 

For immediate delivery orderUnivibes 
today from your N. U. Distributor. 

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

NÁT:IONAt:UNION 
RADIOS, TUBE' $ AN D' PARTS 

Receiving Tubes Transmitting Tubes Special Purpose Tubes Cathode Ray Tubes Radio Sets Phototubes 

Panel Lamps Flashlight Bulbs Ballasts Volume Controls Condensers Batteries Auto Vibrators 
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