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YOU JUST 

CAN'T SERVICE 

F. M. and T.V. 

BY EMIR! 
Or any Qualify A.M. radio - for that matter 

2 Minutes . . Reading Time 
Benefits . for a life Time 

TODAY, modern time and labor- 
saving Test Equipment is a MUST 
to do the servicing job that brings 
satisfied customers back to you . 

and eliminates costly "callbacks" . 

in short, to be profitable, jobs must 
be done right the first time. 

The days of ''Servicing -by -Ear" 
are gone ... only the alert, aggressive 
and properly -equipped technician 
can thrive and make money. An 
Radio Serviceman, anywhere in the 
U.S.A., can now own new, up -to -date 
Test Equipment . . . . plus many 
luxury items for his home, office, or 
hobby ... At No Cost . . through 
the famous N.U. DEALER EQUIP- 
MENT PLAN ... the only Plan that 
gives you this opportunity! 

Since 1933, successful servicemen 
from every state in the Union have 
built their businesses around the 
84,000 pieces of Equipment awarded 
them through the N.U. Dealer Equip- 
ment Plan ... they earned them with- 
out any special effort . . . simply 
through their usual day -by -day pur- 
chases of N.U. Radio Tubes. 

ONLY YOUR N.U. DISTRIBUTOR 
CAN OFFER YOU THE N.U. PLAN 

TEST EQUIPMENT: Ask him today 
to tell you how you can equip your 
shop, store or office. 

LUXURY GIFTS: Mail the coupon 
below for the FREE 16 -page fully - 
illustrated catalog. 
Select the Test Equipment of 
your own choice from your N.U. Dis- 
tributor's large, diversified stock .. . 

tell him you want to go on the N.U. 
Dealer Equipment Plan ... get on- 
the -spot delivery of the Equipment ... now you're on your way to a 

sounder, more profitable career in 
FM -TV and AM servicing. 
Remember too National Union's 
help to the Service Engineer does not 
stop with Equipment. Each N.U. 
Tube, like the thoroughbred it is, 
best displays its 20 years of fine labo- 
ratory breeding, under the most 
severe operating conditions. No 
wonder N.U. Tubes are known 
throughout industry as the Pre. 
mium Quali Tube. 

CLIP COUPON or 
Use Penny Post Card e FNRy nlu.tratod 

LuSs ry GIh. Catalog 

NATIONAL UNION RADIO CORP, 350 Scotland Road, Orange, N. J I 
Sand ma the FREE L..ury Gilt Catalog and tall ma more about the N.U. Nate, Eguip,neo, Mon. 

Zone 
1 1.4 Part. Diur; s buter 

state 

NATIONAL UNION RADIO CORPORATION 
ORANGE, NEW JERSEY 

RECEIVING TUBES TRANSMITTING TUBES CATHODE RAY TUBES TELEVISION TUBES SPECIAL PURPOSE TUBES 

PHOTOTUBES BALLASTS BATTERIES CAPACITORS PANEL LAMPS VIBRATORS VOLUME CONTROLS 
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I'LL TRAIN YOU FOR YOUR 
FCC LICENSE 

A Federal Communications Commission 
Commercial Operator's License puts you 
in line for a good job in Radio or Tele- 
vision Broadcasting, Police, Marine, Avia- 
tion, Two-way, Mobile or Micro-wave Re- 
lay Radio. Mail coupon below for book 
and catalog (both FREE) about my NEW 
Communications course. 

3 

YOU BUILD THIS TRANSMITTER, 
with parts I send. This low -power broadcasting transmitter 
shows you how to put a station "on the air." You perform 
procedures demanded of Broadcast Station Opera- 
tors, conduct many experiments, make 

LEARN 
C°14114 

many practical tests. 

pR A CT IN 
ar e T ¡me 

S 

6a t Nom gin P 

IC by 
MODERN EQUIPMENT I SEND 

with MANY KITS of 

YOU BUILD 
this Transmitter Power Supply 
used in the basic experiments in 
RF and AF amplifiers, frequency 
multipliers, buffers, etc. 

2r. 
asp 

YOU MEASURE current, 
eoltage (AC, 1W and RF), re- 
sistance and impedance in cir- 
cuits with Electronic Multi - 
tester you build. Shows how 
basic transmitter circuits be- 
have; needed to maintain sta- 
tion operation. 

' 

YOU 
SET UP code amplitude and 
frequency modulation circuits 
(put voice, music, etc., on "elec- 
trical signal" you produce). You 
introduce, correct defects, learn 
how to get best performance. 

y 

ea 

YOU 
BUILD this Wavemeter and 
use it to determine frequency 
of operation, make other tests 
on transmitter currents. 

I TRAINED THESE MEN 
"1 am now 

Station 
ORD.. 

{ of Radio Station WORD. 
charge of four enRi 
Owe all I know about Rad 

DETTE, Spartanburg, S. C 

,.Alit, "Thanks for splendid Home 
Study Radio Course, large 
factor in ow getting present 
position as Senior Radio Op- 
erator of Station W RGP "- 
C. LISTER, Pensacola, Fla. 

"I have been in several kinds 
of Radio work. I am now 
specializing in Marine Ra- 
dio telephone installations 
and service." - MURRAY 
DICKSON, l'aducah, Ky. 

When I enrolled, I had no 
idea of entering Commercial 
Radio. Nod- Operator, Police 
Radio Station WASI' and 
Highway Station WKSJ " - 
G. DeRAMUS, Selma, Ala. 

"Hold a Radio telegraph "Am now Chief Engineer at 
Second Class Licenke. Now Radio Station WAGC. Still 

as T4 with Civil Service as P -1 ,N using my N. R. I. texts Electrical Engineer. " - swell references." -CHAS. 
OTIS L. WRIGHT, Albu W. STOKE LEY, Chatta- t- querque, N. M. fj L,; nooga, Tenn. 

Ever think HOW FAST Radio-Television 
Communications is changing, developing, 
growing? Have you considered what this 
amazing progress can mean to you? 

In 1945, there were 943 Broadcasting 
Stations. Today 2,694 are on the air! 
Result- THOUSANDS OF QUALIFIED 
MEN STEPPED INTO GOOD JOBS. Only 
19 Television Stations were on the air in 
1947. Today there are more than 50 and 
experts say there will be 150 in a few 
months, 1,000 within three years. That 
means thousands of well -paid jobs for 
trained Operators and Technicians. Then 
add development of FM, Two-way Radio, 
Police, Marine, Aviation and Micro-wave 
Relay Radio! Think what all this means! 
New jobs, more jobs for beginners! Better 
jobs, better pay for experienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 

' Radar, or a Licensed operator? My NEI 
course modernizes, increases the value c 

your knowl,d_,:rant .-p,ri,.m,., 

Servicing Training 
Also Offered by N.R.I. 

If you prefer a good -pas job In Radio- 
Television Servicing or your own 
money-making Radio-Television Sales and 
Service Shop, I'll train you at home. My 
famous Servicing Course also includes many 
hits of Parts. You conduct experiments and 
tests with modern Radio and other circuits 
you build. I also show you how to make $l. 
fin a week or more EXTRA MONEY fixing 
,righhors' Radios while training. Full info 
mation in my ñ4 -page catalog. Mail coupon. 

111/4/L 

MY COURSE INCLUDES 

TELEVISION 
Course Is New! Different! 

Mail coupon now for fact, :,bout my 
NEW, intensely practical course in Radio- 
Television Communications. Let me send 
you FREE books. Read outlines of 78 les- 
son texts written for you by leading Com- 
munications experts, edited by my practi- 
cal staff. See the nine big Kits of Parts 
I send that "bring to life" theory you 
learn. Read about the transmitter you 
build and operate, about the Electronic 
Multitester you get. All equipment yours 
to keep. My BRAND NEW course includes 
BOTH Theory and Practical Experience. 
with result- getting kits, in Radio-Tele- 
vision Communications. it's backed by 
N. R. I. -the world's oldest and largest 
home study' Radio school. 

Mail Coupon For Book FREE 
Send today! See what my NEW course 

is like. Find out how I get you ready for a 
brighter future, better earnings, more 
security in Radio-Televison. Send coupon 
now in envelope or paste on penny postal. 
NO OBLIGATION. NO SALESMAN 
WILL CALL! My books, sent to you 
FREE, tell the full story. J. E. SMITH, 
President, Dept. 9K%, National Radio In- 
stitute, Wash 
ington 9, D. C. 

VETERANS 
GET THIS TRAINING 
WITHOUT COST UNDER 
G. I. BILL. MAIL COUPON. 

1/O1Y°800rfRFF 
MR. J. E. SMITH, President, Dept. 9NX 
National Radio Institute, Washington 9, D. C. 
Mail me FREE Catalog and Book about Radio and Tele- 
vision Communications opportunities and training. (No 
salesman will call. Please write plainly.) 

Name Age 

Address _.. 

City 
Check if Veteran 

Zone State 
Approved Under G. I. Bill 
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Jobbers: Write for Price Information 

NEW 

TELEKITS 
10 -B S82.99 
1 -B S59.50 

Sparkling new Telekit 10 -B has 52 -inch screen. 
Brand ompact lay -out has video tube 
mounted eon chassis. Big illustrated easyto follow 
instruction book guides you step by step through 
easy assembly. No special knowledge of television 
is required. All you need is soldering iron, 
pliers, and screw driver. 10.8 Kit can be used 
with 121/2, 15, 16.inch tubes. Telekit 10 -B, 
$52.99. Tube kit, including I0BP4 and all other 
tubes, $55.80. 10 -B Telekit cabinet, $15.95 to 
$24.50. Telekit Guarantee includes free factory 
service. 

for cotalog listing 10 -B and 7 -B Telekits. 
New 7.8 Telekit for 7 -inch tube, $59.50. Tube 
kit, including 71P4, $39.58. 7 -B cabinet, $15.95 
to $24.50. 

Note simple clean lay -out for easy assembly of 
new Telekit 10 -B. Features 2 sound I. F. stages. 
snew pre -built, pre -aligned tuner that includes a 
tage of R. F. for distance receàtion. Easy-to -ad 

i ust horizontal lock circuits. Beautiful new model 
cabinets for 7 B and 10 -B are heavily constructed 
of hand rubbed walnut. 

13 

CHANNEL 
TUNER 
$19.95 

NEW 13 CHANNEL TUNER is 
s 

small compact 
unit with stage of R.F. Tunes all TV and ZFM 
channels. Made to conform with Telekit or any 
other TV set having video I.F. of 25.75 Mc. 
Complete with tubes, prewired, pre- aligned; 
only three connections to make. See your job- 
ber, or write to us for information. Your cost, 
$19.95. 

Write for catalog of Telekit antennos, boosters, 
television kits tuners, television roil, rind tubes. 

T(LE I(iÌ 
SANDERS ELECTRONICS CO. 
AVIATION BLDG., 3240 N.W. 27th AVE. 

MIAMI 42, FLORIDA 

1 
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a a. 

You receive complete standard equip- 
ment, including latest type High -Mu 
Tubes, for building various experi- 
mental and test units. You progress 
step by step until you build a com- 
plete Superheterodyne Receiver. It is 
yours to use and keep. 

YOU RECEIVE THIS 
PROFESSIONAL MULTITESTER! 

You will use this professional instru- 
ment to locate trouble or make 
delicate adjustments -at home -on 
service calls. You will be proud to 
own this valuable equipment. Com- 
plete with test leads. 

SIGNAL GENERATOR You construct 
the Transitron 
Signal Genera- 
tor shown here. 
demonstrating 
'rransitron prin- 
ciples in both 
R.F. and A.F. 
stages. You 
study negative 
type oscillators 
at firsthand. 

AUDIO OSCILLATOR: 
An electronic 
device, which 
produces audio - 
frequency sig- 
nals for modu- 
lating R.F. (radio frequency) carrier 
waves, testing A.F. (audio frequency, 
amplifiers, speakers, etc. 

You build several 
T.R.F. Re- 

s s e ceivers, one 
of which, a 4- 

tube set, is shown 
here. You learn construction, align- 
ment, make receiver tests, and do 
.trouble shooting. 

T.R.F. 
RECEIVER 

OCTOBER, 1949 

Get Complete Training. 

Equipment, Parts and 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 
Business of Your Own 

Radio Manufacturing, Sales, Service 
Broadcasting Telecasting 

Television Manufacturing, 
Sales, Service 

Laboratories: Installation, Mainte- 
nance of Electronic Equipment, 

Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 

Sound Systems and Telephone Com- 
panies; Oil Well and Drilling 
Companies; Engineering Firms 

Theatre Sound Systems Police Radio 
And scores of other good jobs 

in many related fields 

YOU CONDUCT MANY 
EXPERIMENTS LIKE THESE! 

Checking action of condensers 
Experiments with cathode -ray 

principles 
Experiments with resonance 
Producing beat frequencies 
Calibrating oscillators 
Experiments with diode, grid -bias, grid - 
leak and infinite impedance detectors 
Practical experience in receiver trouble 

shooting 
Application of visual tester in check- 

ing parts and circuits 
Experiments with inverse feed -back 
Advanced trouble- shooting ... and many, many others 

Complete Training by Practical 
Resident Trade School, Est.1905 
The same highly trained faculty, in- 
struction materials and methods used 
here in our large, modern resident 
school, are adapted to your training 
in your own home. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

YOU NATIONAL SCHOOLS 

You Receive and Keep All 

Lessons. No Extra Charges. 

You will find all lessons easy to under- 
stand because they are illustrated 
throughout with clear diagrams and 
step -by -step examples that you work 
out yourself. Every piece of the eqiup- 
ment and complete lesson material we 
send you is yours to keep and enjoy, 
including the multitester, experimental 
equipment, all parts of the Superhetero- 
dyne, tube manual, radio dictionary, 
and complete, modern Television texts. 
All parts are standard equipment. 

Shop Method Home Training .. 
Earn While You Learn 

With our practical resident Shop 
Method Home Training, you study in 
your spare time. You receive Spare 
Time Work Lessons, which show you 
how to earn while you learn. Service 
neighbors' radios and TV receivers, ap- 
pliances, etc., for extra money and ex- 
perience. Many National students pay 
all or part of their training with spare 
time earnings! 

DON'T DELAY! The Radio -Television 
Industry needs trained men NOW! 

For quick action, 
mail coupon 
today and we'll 
rush you full In- 
formation. 

1L: .4 %,, 

APPROVED 
FOR 

VETERANS! 
Check coupon below! 

free! 
NEW, ILLUSTRATED 
OPPORTUNITY 
BOOK AND SAMPLE 
LESSON SHOW YOU 
HOW WE TRAIN 
YOU ... SEND FOR 
THEM TODAY! NO 
COST. NO 
OBLIGATION. 

LEARN BY LOS ANGELES 37, CALIF. EST. 1905 

DOING 
You receive 
special labora- 
tory experi- 
ment lessons 
to show you 
how to build 
with your own 
hands various 
experimental 
units such as 
those shown at 
left, and how 
to conduct 
many tests. 

FIND OUT NOW ... MAIL COUPON TODAY 
National Schools, Dept. 10 -RE Mail in envelope 1 

4000 South Figueroa Street or paste on 
Los Angeles 37, California penny postal. 
Send me your FREE book "Your Future in Radio" and I 

the sample lesson of your course. I understand no sales- I 
man will call on me. 
NAME 

ADDRESS _ 

Aa* 

CITY_ ___ZONE.__ ...STATE... 
Q Check here if Veteran of World War II 
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rnNUCTUREwe orleADSO flwo csecrnonra cou, 

says EDWARD CROXEN 

/ / rC7iyyr,3f, tlr 
hr. Ray Simpson, President 
Simpson Electric Company 
5208 Ti'eet Kinzie Street 
Chicago 4h, Illinois 

Dear hr, Simpson: 

Congratulations& The Simpson Model LBO 
FM -TV Genescope is the perfect instrument for 
the proper alignment of all Hl and TV receivere, 

In addition to providing all necessary signal 
sources, the new Simpson Genescope includes 

General Service Manager of Hallicrolters 

In addition to providig all necessary signal sources, the new Simpson Genescope 
includes a high sersirivity oscilloscope of unique advanced design, complete in 
every detail. Sensitivity 25 millivolts per inch. Wide band response to 3 mega 
cycles or more. Egsipped with a high frequency crystal probe for signal tracing. 
AM and FM oscilloter sections provided with large, easy to read dials with 
20 -1 vernier cortrcl and 1000 division logging scale. Revolutionary, Ingenious, 
Exclusive output termination provides for various receiver impedances, either 
direct or through or isolating condenser. 

Step attenuator for control of output. 

Size: 22 ", 4 "571/2", Weight 45 tbs. Shipping Weight 54 lbs. 

DEALER'S NET PRICE complete with Test Leads and Operator's Manual $375.00 

CHECK THESE RANGES AND YOU WILL SEE HOW MUCH THE 
SIMPSON GENESCOPE CAN DO FOR YOU 

RANGES AMPLITUDE MODULATED 
FREQUENCY MODULATED OSCILLATOR OSCILLATOR 
Band A -2.120 megacycles Bond A- 3.2 -16 megacycles 
Band B- 140 -260 megacycles 
Sweep width variable from zero to 15 

megacycles 
Sweep rate 60 cycles per second 
Specially designed frequency sweep motor 
Continuously variable attenuator 
Crystal calibrator -5 megacycles y .05% 
Audio Oscillator 400 cycles 

Band B -15 -75 megacycles 

Band C- 75.250 megacycles 

30% modulation at 400 cycles 
or unmodulated 

Continuously variable attenuator 
Visual method of beat frequency 

indication 

Modern FM and TV development and servicing requires 
the use of lest equipment made to exacting standards. With 
this in mind Simpson offers you the Genescope with the as- 
surance that everything possible has been done to make it the 
most accurate flexible and convenient instrument available. 
The Genescope will render many years of uninterrupted service 
and always produce accurate results. 

HERE'S THE SIMPSON -MODEL 479 
TV -FM SIGNAL GENERATOR 

Exactly the same circuits, ranges and func- 
tions as the Model 480, described above, 
with the exception of the oscilloscope. 

Size 17 "x14 "x71/2". Weight 34 lbs. 
Shipping Weight 40 lbs 

DEALER'S NET PRICE with Test Leads 
and Operator's Manual $245.00 

SIMPSON ELECTRIC COMPANY 
5200 -S218 WEST KINZIE STREET CHICAGO 44, ILLINOIS 

In Canada: Boch- Simpson, Ltd., London, Ont. 

RADIO -ELECTRONICS for 
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Ahead... 
RAINED MEN 
ONLY! 

Make More Money in the Expanding Servicing Field 
W NEW, RACTICAL 

N "ON 

ITH 

THE 

CREI 

JOB" TRAINING 

P 

I TELEVISION & FM SERVICING 
The next twelve months will produce some of the 
greatest opportunities that have ever been offered 
to alert men in the Servicing Field. 

It is the year for you to make the big decision. 
Either you are going to catch up with the new de- 
velopments in the industry, or you are going to be 
passed by. 

This practical course has been written for today's 
serviceman to meet today's problems and oppor- 
tunities. 
CREI knows what ycu need, and every effort has 
been made to keep this course practical and to the 
point. If you are now engaged in servicing work, 
you will be able to understand and apply each les- 
son. This course has been reviewed and checked by 
cual:fied service experts who know what you must 
know to get ahead in this booming field. 

VETERANS: CREI TRAINING AVAILABLE UNDER G.I. BILL 

For Most Veterans July 25, 1951 Is Deadline -ACT NOW! 

If you have had professional or amateur radio experi- 
ence and want to make more money, h t us prove to 
you we have the training you need. T., help us answer 
intelligently your inquiry- please state briefly your 
background of extrrirnee, 'duration and present posi- 
tion. 

RADIO SERVICE DIVISION OF 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

In .lccredited Technical Institute 

Dept. 1510A, 16th & Pa -k Road, N. W., Washington 10, D. C. 

Branch Offices. N. Y. 7, 170 Broadway; San Francisco E, 760 Market St. 

OCTOLER, 1949 

Every lesson can be helpful in your daily work - 
you will soon have the technical knowledge neces- 
sary to handle all types of good paying Televn 
and FM servicing business. 

In offering this course at a popular price, C EI 
is enabling thousands of the "top third" noen 
gaged in service work to enter the ultimate profit;[ 
able field of television and FM installation' and 
service. 

This can be your big year! Write today for com- 
plete information. The cost is popular. The terms 
are easy. The information is free. Write today. 

FREE SAMPLE LESSON 
Now. see for yourself! Mail the coupon for free sample lesson and 
see how Interesting It Is to study at home and Improve your Income 
through ability the CREI way. 

TELEVISION AND FM TROUBLE SHOOTING 
This lesson is devoted to live. -dollar- and -cents" practical practice 
based on day -to -day servicing problems. Read this Interesting lesson 
and see for yourself how CREI training can help you. Mail coupon 
for this sample lesson, tree booklet and details. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
16th & Park Road, N. W., Dept. 1510A, Washitgten 10, D. C. 

t entlemen: Please send your FREE SAMPLE LESSON and com- 
plete details of your new home study course in Television and FM 
Servicing. I am attaching a brief resume of my experience. educa- 
Ii« «n and present Position. 
Check field of fi r,°teat interest: 

PRACTICAL TELEVISION ENGINEERING 
PRACTICAL RADIO ENG+ TELEVISION & FM SERVICING 

NEERING O ADVANCED ELECTRONICS 
BROADCAST RADIO ENGT- COMMUNICATIONS 

NEERING (AM. FM. TV) 
AERONAUTICAL RADIO RADIO -ELECTRONICS IN IN- 

ENGINEERING DUSTRY 

NAME 
STREET 
CITY ZONE. 

I AM ENTITLED TO TRAINING UNDER C. 101111. 

P 
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ELECTRIC SOLDERING 

IRONS 

are sturdily built for the 

hard usage of industrial 

service. Have plug 
type tips and are con- 

structed on the unit 
system with each 

vital part, such as 

heating element, 

easily removable 

and replace- 
able. In 5 

sizes, from 50 

watts to 550 

watts. 

TEMPERATURE 
REGULATING 

STAND 

This is a thermo- 
statically con- 
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main- 
tained at working tem- 
perature or through ad- 
justment on bottom of 
stand at low or warm 
temperatures. 

..Cripl%vo lit .rat vr. writ. 

8I 

AMERICAN ELECTRICAL 

HEATER COMPANY 
DETROIT 2, MICH., U. S. A. 

The Radio Month 
NEW GLASS for television tube faces 
produces greater contrast, giving sharp 
black -and -white pictures in well lighted 
rooms without need for excessive 
brightness, Pittsburgh Plate Glass Co. 
engineers announced last month. 

In any television tube, as the draw- 
ing shows, light from the bright por- 
tions scatters, some travelling straight 
ahead and some at such an angle that 
it is reflected by the glass surface. Part 
of this reflected light strikes the dark 
portions of the phosphor and is re- 
flected again straight ahead, making 
the dark portions of the picture lighter 

BRIGHT PICTURE AREA DARR PICTURE AREA 

WHITE 
FLUORESCENT 

COATING 
ELE TAON CABS 

CONTRAST -DESTROYING LIGHT 
REFLECTED 00% INTO TUBE 

Reflected light can de troy picture contrast. 

and weakening the contrast. In ordi- 
nary glass, the reflected light is little 
weaker than the direct beam. The new 
tube face is made of a special light - 
absorbing glass, which acts as a filter. 
The reflected -light paths are more than 
three times as long as that of the di- 
rect beam. Thus undesirable reflected 
light is attenuated to an extent which 
makes the increase in contrast im- 
pressive to even the most casual looker - 
on. 

Since the tube face is itself a filter, 
it reduces the effect of room light. The 
result is a more natural, easy -to-see 
picture that can be viewed without eye- 
strain, Pittsburgh Plate Glass engineers 
believe. 

Television receivers with the new 
glass tube faces have been featured by 
Zenith and it was expected that they 
would soon be adopted by other manu- 
facturers. 

NAM CONVENTION termed the 
"biggest show in amateur radio" will 
be held in New York City October 7, 8, 
and 9 by the Hudson Division of the 
ARRL. Features for all classes of am- 
ateurs have been planned, with partic- 
ular emphasis on the younger genera- 
tion with a "how to get started" theme. 
The show and convention will be held 
at the Ninth Regiment Armory. 

SYMPOSIUM on electronic instrumen- 
tation in nucleonics and medicine will 
be held at New York's Hotel Commo- 
dore on October 31, November 1 and 2. 
This second annual conference on the 
subject will be sponsored jointly by the 
Institute of Radio Engineers and the 
American Institute of Electrical Engi- 
neers. The first day will be devoted to 
electronics in medicine, the second to 
nucleonics in medicine, and the third 
to the physical aspects of nucleonics 
instrumentation. 

TV PROJECTION systems are kindest 
to the eyes, according to last month's 
journal of the New York State Opto- 
metric Association. The statement fol- 
lowed a study of the Philips Protelgram 
system. A projection system was said 
to cause less eyestrain because of the 
larger image, need less eye accommoda- 
tion for close viewing, and give the 
visual advantage of a softer image of 
photographic quality on an optically 
correct screen. 

TV SERVICE CALLS should be paid 
for at a nominal rate after the 90 -day 
manufacturer's warranty on the re- 
ceiver expires, according to Television 
Manufacturers Association. Michael L. 
Kaplan, president of TMA and of Sight - 
master Corp., announced last month 
that because of the New York State 
Attorney General's statement that some 
service contracts infringe on the in- 
surance domain (see page 9, September 
issue), TMA is redoubling its efforts 
to arrive at a standardized per- service- 
call fee. 

TMA is conducting a survey of man- 
ufacturers and service organizations to 
determine a standard agreement satis- 
factory to all. The fee for service calls 
would eliminate the insurance aspect 
of the business, the Association says, 
and would best serve the public, since 
most major troubles appear during the 
90 -day warranty period. 

AUDIO FAIR will be held at the Hotel 
New Yorker in New York City October 
27, 28, and 29. Sponsored by the Audio 
Engineering Society, the Fair will show 
audio products of leading manufactur- 
ers and will include technical sessions 
on each of the three days. The subjects 
of recording -tape, disc, and film -and 
microphones, loudspeakers, and ampli- 
fiers will be covered. A banquet is 
planned for the 27th. 

PREVENTIVE MAINTENTANCE 
be the theme of Pennsylvania's radio 
service technicians throughout the 
month of October. Heralded by the 
Philadelphia radio technician's conven- 
tion September 18, 19, and 20, Preven- 
tive Maintenance Month will be dedi- 
cated to the task of showing the radio 
owner the advantages of having his 
radio looked after before instead of 
after it breaks down. 

An intensive campaign of advertising 
by direct mail, newspapers and radio 
will be carried on by the organized ra- 
dio technicians, with the cooperation of 
components and tube manufacturers, 
the association of manufacturers' rep- 
resentatives, many of the broadcast sta- 
tions, and the parts distributors of the 
state. 

Experience gained in the Harrisburg 
area, last year, indicates that a Pre- 
ventive Maintenance Month can in- 
crease the prestige of the radio service 
technicians, obtain a great deal of addi- 
tional business, and increase the actual 
number of operating radio receivers as 
much as 25%. 

RADIO -ELECTRONICS for 
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The Radio Month 
TV ANTENNAS may not be placed on 
the roof without written permission of 
the landlord, ruled Justice William T. 
Powers in Kings County Supreme Court 
(Brooklyn, N. Y.) last month. Verbal 
permission is not sufficient, as it may 
be revoked or denied at any time. The 
ruling was handed down in a test case 
brought by Scroll Realty Corp., against 
Ben Mandell, a tenant in an apartment 
house owned by the corporation. The 
landlord sought to compel Mr. Mandell 
to remove an antenna he had erected. 

COLOR TV COMMITTEE to survey 
the present and possible future of the 
art was organized last month by the 
National Bureau of Standards at the 
request of Sen. Edwin Johnson of Colo- 
rado. The Committee will study the 
scientific and technical phases of the 
problem and report to Sen. Johnson as 
chairman of the Senate Committee on 
Interstate and Foreign Commerce. 

BUILT -IN TV ANTENNAS are now 
being supplied by Philco with their new 
sets. The in- the -receiver system consists 
of a large broad -band antenna of alumi- 
num foil, designed to receive signals 
efficiently on both the high and low 
bands. It is tuned to the desired channel 
with a variable capacitor, aided by three 
hairpin loops, which also serve to match 
the impedance to that of a 300 -ohm line. 

Tuning knob at front of set adjusts antenna. 

The tuning control is at the end of 
a long rod and is usually near the top 
of the receiver in the front center of 
the cabinet. The 300 -ohm antenna lead 
is attached near the center of the large 
hairpin loop. 

AUDIO DEGREES will be offered by a 
new university just chartered by the 
State of California. Known as the Uni- 
versity of Hollywood, it offers a major 
course in sound leading to the degree of 
Bachelor of Science in Audio Engineer- 
ing. Other courses will include film en- 
gineering, drama, music, radio, and 
television. 

With the establishment of the new 
university, the Hollywood Sound Insti- 
tute, a leading audio school, will cease 
to exist. It will be merged into the new 
institution under the name of the Col- 
lege of Audio Engineering of the Uni- 
versity of Hollywood. 
OCTOBER, 1949 

POLONIUM BRUSHES marketed in 
recent months to remove static charges 
from plastic phonograph records are 
dangerous to health, the Atomic Energy 
Project at UCLA reported last month. 
The brushes, consisting of ordinary 
bristles with a strip of polonium -im- 
pregnated material fastened to the fer- 
rule, neutralize the attraction of the 
plastic for dust by emitting alpha rays. 
They are widely used in industry to 
drain the static from fast -moving ma- 
chinery and especially from nonconduc- 
tive surfaces, such as the speeding pa- 
per in a printing press. 

The alpha rays do not penetrate the 
akin, but microscopic flecks of the metal 
or foil on which the polonium is carried 
are released into the air. If these are 
inhaled or carried to the mouth by the 
hands, a sickness similar to radium 
poisoning may develop. 

Dr. Fred A. Bryan, dean of the 
UCLA medical school, said in an inter- 
view for the New York Times that even 
cautious users of the record brushes 
and other similar products using po- 
lonium would be likely to ingest some 
of the radioactive flakes. 

RADIO MONTH BRIEFS 

Color television experiments have been 
authorized for two more stations, 
WMAR -TV, Baltimore, and WCBS- 
TV, New York, by the FCC. 
Theatre television channels were re- 
quested of the FCC last month by the 
Motion Picture Association of America. 
End of sound radio in three or four 
years was predicted last month by 
Henry L. Pierce, sales manager for 
Sparton Radio-Television. 
New York television dealers formed an 
association last month called Television 
Dealers Association of New York for 
the primary purpose of stabilizing re- 
ceiver prices by enforcing the "fair - 
trade" laws. 
The 54- channel allocation plan proposed 
by FCC for television stations could 
accommodate approximately 2,245 sta- 
tions compared with a possible 400 un- 
der the present setup. 
Ban on rooftop television antennas im- 
posed in Washington, D. C., by the di- 
rector of the National Capital Housing 
Authority for public housing projects 
was decried by Washington receiver 
dealers as discriminatory. Reply of the 
Authority was that antennas may in- 
jure the house and "certainly are not 
good looking." 
Television Technicians Lecture Bureau 
held its first lecture on September 11 in 
Rochester, N. Y. The bureau brings 
technical information to technicians, by 
whose paid admissions it is supported. 
Lecturers are not industry representa- 
tives but trained educators without com- 
mercial affiliation. The proposed pro- 
gram of lectures is countrywide. The 
Bureau, which was organized by Paul 
Wendel and Al Saunders, both well 
known in the field of radio technical lit- 
erature, has its headquarters in Chi- 
cago, and has a large schedule of lec- 
tures already booked for the fall and 
early winter. 
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COMPLETE 
TRAINING 

FOR BETTER JOBS 
in Radio - Electronics 

5 MONTHS TO PAY! 

Here are three world -famous books so thoroughly 
covering radio theory, troubleshooting and servicing 
methods; so clearly explaining every phase of the 
work that, with a minimum of time, you'll soon be 
able to handle repairs on any type of Radio-Elec- 
tronic Equipment and qualify for better jobs, bigger 
pay checks! You couldn't get a finer, more complete 
or easier to understand training course AT ANY 
PRICE. Remember! These are the same Ghirardi 
books that were more widely used for wartime radio- 
electronic training than any other books or courses 
of their type! 

Ghirardi's BIG -3 
RADIO SERVICING LIBRARY 

These three big books contain a total of 3016 pages and 
1214 Illustrations covering the complete range of basic 
radio- electrome and service sub)cots: 

1 -RADIO PHYSICS COURSE 
Complete 

basic 
training 

fining 
for beginners. Makes even 

the easy to understand! 072 
8 pages. 50111us. Price 3600. 

2- MODERN RADIO SERVICING 
The 1300 -page book that teaches you to work by 
truly professional methods. Explains all about test 
instruments, to analysis. com- 
ponent replacements and dozzns ut other subjects. 
1300 pages. 706 illus. Price 35.00. 

3 -RADIO TROUBLESHOOTER'S 
HANDBOOK 

The great Ghlrardl book that cuts service time in 
bait on most jogbs.. Tells what to do. exactly how to 

radio 
in 
moddeels. 744 

quick 
pages, 

4800 specific 

Let A. A. Ghirardi train you for Radto-Eteetmnla- 
AT ABSOLUTE MINIMUM COST! Starting with the 
fundamentals of basic electricity. these 3 books take you 
step-by-step 

e anrepair procedures thattmeeaan time saving 
more proftabie work. Hundreds of working data on tubes. 
color codes. transformers, resistors capacitors. record 
changers and otbcr components help you solve lob anses 
In record time. 

NEW LOW PRICE ... Easy Terms 
Bought singly. the hooks in this fact-packed library 

would cost you 315. Under this special offer, you save 
31 and also have the privilege of paying In easy monthly 
installments. while you use the books. No waiting for 
monthly lessons. You learn fast -and you learn right! 

10 DAYS' BACK EXAMINATION 
Dept. RE -109, MURRAY HILL BOOKS, Inc.. 
232 Madison Ave., New York 16, N.Y. 

Send me GHIRARDI'S BIG-3 Radio- Electroniee 
Library. I enclose $2 as my first instalment and will 
send you $3 a month for four months until the total 
special price of only $14 Is paid. It Is understood I 
may read the hooks for 10 days. Then, if not satis- 
factory. I will return them postage paid and you agree 
to refund my $2 and cancel the remaining instalments. 

Name 

Address 

City. Zone. State 

Occupation 
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SEE YOUR JOBBER 
on the 

SPECIAL OFFER PLAN 
to 

RADIO DIIZUMIIM 
&ND M A I N T wan(c;s 
The complete trade journal devoted 

to sales and service of Radio, Video, 
Audio. A monthly magazine that has 
been a best seller in its field for over 
four years under the old title RADIO 
MAINTENANCE. Now -look for the 
Radio Industry Newsletter ... giving 
you up- to-the- minute events in the field 
-articles on servicing -hints and kinks 
-test equipment-aiignment -TV in- 
stallation and maintenance -antennas 
-sound systems- service bench equip- 
ment- sales- advertising -store design - merchandising hints - maintenance 
contracts and scores of other subjects. 
Completely illustrated with photo- 
graphs, drawings, schematics. 

Single Copies .25 
$ 3.00 Per Year $ 5.00 2 Years 

Your Jobber Has The October Issue Now 
Get your copy today and ask about the 

SPECIAL OFFER PLAN 
and save money on your subscription! 

VIDEO HAND BOOK 
Now i 

n 
one treat book- -all the es- 

entialknowledge of television for 
lab technician-experiment- 
er-serviceman . . everyone in- 
terested in or working at television! 
Complete, up- to- the -minute infor- 
mation arranged for quiek reference 
-easy to read ... no mathema 
Over 900 pages . more than 800 
photographs, diagrams and draw- 
ings. Here are some of the subjects 
covered Fundamentals, the TV 
station- the r antennas. pro- 
gramming, installation, , test 
equipment, data, terms. etc.. etc. $5.00 

RADIO DATA BOOK 
The only radio handbook of its 
kind! Covers everything in Radio 
for lab technician. -experimenters 
-servicemen-everyone and any- 
one! Ovr ns 900 pages, 12 big sniio 
with hundreds of drawings and dia- 
grams. Some of the subjects covered 

. . Testing, Measuring and 
Alignment . All about Antennas ... Sound Systems . Recording 

Complete Test Equipment 
Data . . Complete Tube Manual 
. . . Charts. Graphs and Curves ... 50 Tested Circuits ... Codes, 

Symbols and Standards . ISO Basic Circuits . . . 

Dictionary of Radio Terms . . . etc., etc. 

THE RADIO & TELEVISION LIBRARY 

A complete library covering 
thing in Radio ndTcle- 

vision in over 1800 pages, com- 
pletely illu, d! Two hand- 
somely bound books (content. 
described above) in attractive 
slip e . compact, concise, 
complete! 

Over1800 Pages $9.00 
All products of 

BOLAND & BOYCE INC., Montclair 3, NJ. 
are available at your 

local ditrihutor's counters. Order now! 

BOLAND 8 BOYCE INC., PUBLISHERS 

Radio ICosincss 
The Sprayberry Academy of Radio 

has moved to Chicago. The move had been 
planned by FRANK L. SPRAYBERRY, pres- 
ident, for some time because of the in- 
creasing importance of Chicago as a 
television and radio development and 
manufacturing center. Mr. Sprayberry 
believes he will be able to serve his stu- 
dents much more effectively because he 
will be able to include the newesb devel- 
opments into his training. 

American Television, Inc., Chicago, 
put their first television sets on the 
market late in August. The line, known 
as "Home Theatre" television receivers, 
includes all popular direct -view sizes 
and models. 

Radio Corporation of America has is- 
sued a consolidated statement of in- 
come for the second quarter of 1949 and 
the first six months of the year, with 
comparative figures for the correspond- 
ing periods of 1948, announced BRIG- 
ADIER GENERAL DAVID SARNOFF, chair- 
man of the board. 

Total gross income from all sources 
amounted to $187,257,987 in the first 
half of 1949, compared with $176,079,- 
713 in the same period of 1948, an in- 
crease of $11,178,274. 

Net income, after all charges and 
taxes, was $10,122,049 for the first six 
months of 1949, compared with $10,850; 
288 in 1948, a decrease of $728,239. 

After payment of preferred divi- 
dends, net earnings applicable to the 
common stock for the first six months 
of 1949 were 61.6e per share, compared 
with 66.8e per share in the first half 
of 1948. 

Howard W. Sams & Co., Inc., Indian- 
apolis, publishers of electronic techni- 
cal manuals and books, have declared 
the regular semi -annual dividend of 
$2.50 per share on its 5% cumulative 
preferred stock. 

Payable to stockholders of record 
June 27, this dividend covers the first 
six -month period of 1949 and represents 
the fourth consecutive semi -annual div- 
idend on cumulative preferred stock of 
the three -year -old organization. The 
company's balance sheet as of June 30, 
as prepared by company officers, shows 
total assets of $267,757.66, with a net 
earned surplus of $46,090.90. 

Sylvania Electric Products, Inc., con- 
solidated net income for the second 
quarter of 1949 was $378,252, equal to 
19t per share on the 1,456,550 shares 
of common stock outstanding, after de- 
ducting dividends of $1 per share on 
the $4 cumulative preferred stock. This 
compares with consolidated net income 
of $948,565, equal to 84? per share, 
earned on the 1,006,550 shares of com- 
mon stock in the second quarter of 
1948. For the six months ended June 
30, 1949, common stock earnings of 
$1.01 per share based on the average 
number of shares (1,343,290) outstand- 
ing during the period compare with 
earnings of $1.90 per share for the six 
months ended June 30, 1948. 

Second -quarter net sales of $22,556,- 
653 compare with sales of $23,662,547 
for the second quarter of 1948. For the 

six months ended June 30, 1949, sales 
of $49,665,548 compare with sales or 
$48,210,076 for the six months ended 
June 30, 1948, an increase of 3 %. 

Motorola, Inc., Chicago, attaining a 
new peacetime sales record for the six - 
month period ended July 2, 1949, pro- 
vided net earnings of $1,908.255.95, 
equal to $2.39 per share, it was an- 
nounced by PAUL V. GALVIN, president. 
This compares with earnings for the 
corresponding period last year of $1; 
650,039.82, which is equal to $2.06 per 
share. 

Andrea Radio Corp., manufacturers 
of television receivers, reports a 73% 
increase in sales for the period of Jan- 
uary 1 -May 31 of this year, over the 
corresponding period of 1948. In addi- 
tion to this sales increase, FRANK A. D. 
ANDREA, president of the company, re- 
ports a corresponding increase in net 
profits for the January -to-May period 
of this year. 

Admiral Corp., Chicago, in a mid -year 
earnings statement to stockholders, re- 
ported that sales and earnings for the 
first six months of this year hit an all - 
time high. 

Sales for the second quarter of 1949 
were $29,597,308 as against $15,382,176 
for 1948, an increase of $14,215,132 or 
92 %. Net earnings were $1,619,472 as 
against $706,887, an increase of $912,- 
585 or 129 %. 

Sales for the six months ending June 
30 were shown as $53,110,405 as against 
$27,386,344, an increase of $25,724,061 
or 94%. Net earnings were $3,155,689 
as against $1,237,297 or an increase of 
155 %a - 

Earnings per share (on 1,000,000 
shares outstanding) for the first half 
of 1949 were $3.16 as compared with 
$1.24 for last year's first half or an 
increase of $1.92. 

Intra- Video, Inc., New York, will 
manufacture master radio antenna sys- 
tems for apartment houses, hotels, and 
department stores. Last December at 
the convention of the Television Broad- 
casting Association, their antenna sys- 
tem was used to demonstrate the sets 
put on display by the television manu- 
facturers. 

Westinghouse Electric Corp., Sun- 
bury, Pa., as a price -protection policy, 
announced that factory list prices on 
all current television receivers were 
guaranteed for all dealers and distrib- 
utors. 

The plan, retroactive to July 1, will 
protect dealers and distributors from 
loss on any television inventory pur- 
chased within a 60 -day period prior to 
price readjustment. The policy has been 
put into effect because of an increasing 
trend toward indiscriminate price slash- 
ing in the "hotly competitive" telévision 
industry, F. M. SLGAN, division man- 
ager said. 

Motorola, Inc., added 1,000 employees 
to its payroll for the 1949 fall season. 
This brings its payroll to more than 
4,500, highest employment level in the 
company's history, according to PAUL 
GALVIN, president. 

RADIO -ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


I 
New Training Offer! 

NOW you build and 
keep a top quality 

RECEIVER 
to help you prepare for 

a real job in 

ISLEVISION 
RADIO-ELECTRONICS 

Choice of 10,12 or 16 INCH TELEVISION n UBE E 

Now you can get this amazingly practical aid for learning Television at home, to help 

you get started toward FASCINATING WORK ...GOOD MONEY...a THRILLING FUTURE - 
in a real job, or your own sales and service business. When you complete our regular 

home training - described below -you can build and keep a top quality commercial -type 

Television Receiver. Standardized chassis is adaptable for a 10, 12 or 16 inch direct view 

tube that gives big, bright, sharp, steady pictures. This is an optional training advan- 

tage - designed to provide the utmost in practical "learn -by- doing" home training in 

Television. Mail coupon for complete details. See why you owe it to your 

"Television Future" to enroll for DeForest's Training, Inc. 

Mail Coupon NOW for FREE Information! 
See how D.T.I.'s amazingly effective methods help start you toward a 

GOOD JOB or your OWN BUSINESS in one of America's most promising 

fields - including Television, F. M. Radio, Aviation, Train, and Taxi 

Radio, Broadcast Radio, Industrial Electronics. Get modern lessons ...plus 16 shipments 

of Radio - Electronic parts. Work over 300 experiments and projects - including building 

of (1) commercial -type OSCILLOSCOPE for practical T -V circuit training, (2) double -range 

R -F SIGNAL GENERATOR, (3) jewel -bearing MULTIMETER, (4) quality 6 -tube SUPERHET 

RADIO. Then build and keep that big new Television Receiver. Here's 

EVERYTHING YOU NEED for real laboratory -type training...AT HOME! 

OSCILO. 
SCOIE 

YOU ALSO 

BUILD AND KEEP 

THIS PROFESSIONAL 

TYPE EQUIPMENT! 

Modern Chicago Laboratories 
* If you prefer, you can get ALL your 
preparation in our new, Chicago train- 
ing laboratories ... one of the finest of 

its kind. Ample instructors 
. modern equipment. 

Write for details! 

Employment Service 
* When you complete your 
training, our effective Em- 
ployment Service helps you 
get started toward a real 
future in Television - Radio - Electronics. 

You also use HOME MOVIES! 
a D. T. I. Exclusive! 

D. T. I. alone includes the modern, visual 
training aid... MOVIES ...to help you learn 
faster, easier at home. See electrons on the 
march and other fascinating "hidden action" Oil -a remarkable home training advantage 
that speeds your progress. 

De FOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 

A DE VRY Institution 
OCTOBER, 1949 

MULTI 

METER 

R F SiGNAE 

GENEtAIOR 

6 TUBE RECEIVER 

MAIL THIS COUPON TODAY! 
DeFOREST'S TRAINING, INC. 

2533 North Ashland Avenue, Dept. RC -F10 

Chicago 14, Illinois i 
Without obligation, give me complete fact; showing ' 

how I may make my start in Television- Radio -Electronics. 

i 
I 

Apt 

City Zone State 

L. J 

Name 

Street 

Age 
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THIS BOOK WILL USE OF 

HELP YOU SAVE AUDIO 

TIME, WORK, EARN 

MORE! 

''". au ̂ , a...,. 

SYLVANIA 
SHOWS YOU 

TO 

SRVIC RADIOS 

WITS AN 

OSCILLOSCOPE" 
xere,s 

abig, complete book that gives you step- 

by-step 

oscilloscope 
in 

receivers, audio am- 

The 

instructions 
for using 

and servicing radio 
testing it. rs. 'scope 
plif h and tran illustrations of circuits, 

The e more than 
arrangements 

for circuit 

patterns, and set -up separate oscilloscope 

testing explain over 

applications. 

Get this big 72 -page book! 

More than 90 pictures and diagrams! 

Written in easy -to- follow servicemen's language! 

r- 

s. 

Only 

$ßóo 

EXPLAINS THESE AND 
MANY MORE 

1 AM and FM receiver alignment 
2. Locating hum 
3. Signal tracing and trouble shooting 
4. Finding receiver faults from oscil- 

loscope patterns 
5. Checking AVC action 
6. Voltage gain measurement 
7. Auto radio vibrator tests 
8. Checking peak current in rectifiers 
9. Impedance measurement 

10. Checking filter capacitors - and 
many others! 

SYLYN IA 
ELECTRIC 
FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN 

TUBING. LIGHT BULBS: PHOTOLAMPS; RADIO TUBES; 
CATHODE RAT TUBES; ELECTRONIC DEVICES 

Sylvania Electric Products Inc. 
Advertising Dept. R -1710 
Emporium, Pa. 

Gentlemen: 
Send me "Flow To Service Radios with an 
Oscilloscope." Enclosed is 51.00. 

Name r 

Address 

City 

State 

Zone 

M. 

RADIO -ELECTRONICS (Cr 
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 The first truly television oscilloscope. Extended sweep range 15 cycles to 

Tremendous sensitivity .06 Volt RMS 70.000 cycles. 

per inch deflection. New television type multivibralor 

Push -pull vertical and horizontalampliflers. sweep g tor. 

Useful frequency range to 21/2 Mega New magnetic alloy shield included. 

cycles. Still the amazing Price of $39.50. 

The new 1950 Push -Pull 5" Oscilloscope has features that seem impossible in a $39.50 oscilloscope. 
Think of it -push -pull vertical and horizontal amplifiers with tremendous sensitivity only 
six one hundredths of a volt required for full inch of deflection. The weak impulses of television 
can be boosted to full size on the five inch screen. Traces you couldn't see before. Amazing 
frequency range clear useful response at 2 .2 Megacycles made possible by improved push -pull 
amplifiers. Only Heathkit Oscilloscopes have the frequency range required for televsion. 
New type multi -vibrator sweep generator with more than twice the frequency range. 15 cycles 

to 70,000 cycles will actually synchronize with 250,000 cycle signal. Dual positioning controls 
will move trace over any section of the screen for observation of any part. New magnetic alloy 
CR tube shield protects the instrument from outside fields. AL the same high quality parts, 
cased electrostatically shielded power transformer, aluminum cabinet, all tubes and parts. New 
instruction manual now has complete step by step pictorials for easiest assembly. Shipping 
Weight 30 lbs. Order now for this winter's use. 

CONVERSION FOR OTHER MODEL HEATHKIT OSCILLOSCOPES 

A conversion for all 03 and 04 scopes is available changing then to the new push -pull ampli- 
fiers (does not change the sweep generator). Complete kit incluits new chassis, tubes and all [? 

parts. For a small investment, add the latest improvements to your present oscilloscope (Except i# 

C.R. Tube Shield). Shipping weight 10 lbs. Z.50 Order 05 Conversion Kit No. 315 
i 
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Leer, 1950 r?eaeUe 

PUSH -PULL EXTENDED RANGE 

5" OSCILLOSCOPE KIT 
7eatcere.s. 

THE NEW Wear 

HANDITESTER KIT 
MORE'eai!aesr THAN EVER BEFORE 

Beautiful streamline Bakelite case. 

AC and DC ranges to 5,000 Volts. 
1% Precision ceramic resistors. 

Convenient thumb type adjust control. 
400 Microampere meter movement. 

Quality Bradley AC rectifier. 
Multiplying typa ohms ranges. 
All the ienl ranges 10-30- 

300- 1,000 -5,000 Volta. 

Large quality 3' built -in meter. 

The instrument for all -the ranges you need -beauty you'll enjoy for years and you 
can assemble it in a matter of minutes -an instrument for everyone. The handiest 
quality voltohmeter of all. Small enough to put in your pocket yet a full 3" meter. 

Easy pictorial wiring diagrams eliminate all assembly problems. Uses only 1% precision 
ceramic divider resistors and wire wound shunts. Twelve different ranges. AC and DC 

ranges of 10 -30- 300 -1,000 5.000 Volts. Ohms ranges of 0 -3,000 ohms and 0 300,000 

ohms. Milliampere ranges of IOMA and 100MA. Hearing aid type ohms adjust control 

fits conveniently under thumb for one hand adjustment Banana type jacks for positive 

low resistance connections. Quality test leads included. The high quality Bradley instru- 
ment rectifier was especially chosen for linear scales on AC. 
The modern case was styled by Harrah Engineering for this 
instrument. The 400 microampere meter movement comes 
already mounted in the case protected from dust during 
assembly. An ideal classroom assembly instrument useful for 
a lifetime. Perfect for radio service calls, electricians. garage 
mechanics, students, amateurs and beginners in radio. The 
only quality voltohmeter under $20.00 An hour of assembly 
saves you one -half the cost and quality parts give you a better 
instrument. Order today. Shipping weight 2 lbs. 

ltde 
HANDY 
OHMS 

ADJUST. 

EXPORT DEPT. 
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Beauty Quality Economy 

lfeeci e4t 
IMPEDANCE BRIDGE KIT 

A LABORATORY INSTRUMENT NOW WITHIN 
THE PRICE RANGE OF ALL 

i2otlurg 
ELSE TO BUY 

R.F. CRYSTAL 
TEST PROBE KIT 

No. 309 Kir ro assemble. 
R.F. probe extends VTVM 
range to 100 Mc. Com- 
plete with 1N34 crystal. 
Ship. Wt., 1 lb. ... .$6.50 

Measures Inductance from 10 microhenries to 100 henries capac- 
itance from .00001 MFD to 1000 MFD. Resistance from .01 ohms to 10 
megohms. Dissipation factor from .001 to 1. "O" from 1 to 1000. 

Ideal for schools, laboratories, service shops, serious experimentors. 

An impedance bridge for everyone - the most useful instrument of all. 
which heretofore has been out of the price range of serious experi- 
mentors and service shops. Now at the lowest price possible. All highest 
quality parts. General Radio main calibrated control. General Radio 
1000 cycle hummer. Mallory ceramic switches with 60 degree indexing - 200 micro -amp zero center galvanometer - I í of I ceramic non - 
inductive decade resistors. Professional type binding posts with standard 

3i4" centers. Beautiful birch cabinet Directly calibrated "Q" and dissipation factor scales. 
Ready calibrated capacity and inductance standards of Silt ee Mica, accurate to ! 4 of 1 ` , 
and with dissipation factors of less than 30 parts in one million. Provisions on panel for 
external generator and detector Measure all your unknowns the way laboratories do - with 
a bridge for accuracy and speed. 

Internal 6 volt battery for resistance and hummer operation. Circuit utilizes Wheatstone, 
Hay and Maxwell circuits for different measurements. Supplied complete with every quality 
part - all calibrations completed and instruction manual for assembly and use. Deliveries 
are limited. Shipping weight, approximately 15 lbs, 

. .>...,....+..« 

10,000V. H.V. 
TEST PROBE KIT 

Nu. 310. Extends range 
of any 11 megohm 
VTVM to 3,000 and 
10.000 Volt ranges. A 
necessity for television. 
Shipping Wt., 1 pound. 

$4.50 

4 
TOOL KIT 

Now a complete tool kit 
to assemble Your Heathkit. 
Consists of Krauter diagon- 
al cutten and pomted nose 
assembly pliers. Xcelite 
screwdriver, 60 Wart 110V. 
soldering iron and supply 
of solder. Shipping Wt 2 

-tbs. Complete kit $5.95 

tl=etrÆk<s- 

TELEVISION 
A L I G N M E N T 

GENERATOR 
KIT 

Everything you want in a tele- 
vision alignment generator. A 
slide band sweep generator cover - 
,ng all FM and TV frequencies 
I) - I IO and 165 to 220 Mega - 
s >cles, a marker indicator covering 
l'I to 43 Megacycles, AM modu- 
lation for RF alignment - va- 
riable calibrated sweep width 
0 - 30 Mc. - mechanical driven 
inductive sweep. Husky 110V. 60 cycle power transformer operated - step type output 
attenuator with 10.000 to 1 range - high output on all ranges - band switching for each 
range - vernier driven main calibrated dial with over 45 inches of calibration - vernier 
driven calibrated indicator marker tuning. Large grey crackle cabinet 161,x" x 10 5,X" x 
7.3/16" Phase control for single trace adtusrment. Uses four high frequency triodes plus 
5Y3 rectifier - split stator tuning condensers for greater efficiency and accuracy at high 
frequencies - this Heathkit is complete and adequate for every alignment need and is 
supplied with every part - cabinet - calibrated panel - all coils and condensers wound. 
calibrated and adjusted. Tubes, transformer, test leads - every part with instruction 
manual for assembly and use. Actually three instruments in one - TV sweep generator - 
TV AM generator and TV marker indicator. Also covers FM band. 

ïj4llrGeg ELSE TO BUY 

.«au:.euo.,u«:..M«an;.,omaFas.w....>,>.wro..m«o.u»a::.c..^aav.<:.ma.aw,s,...RompLoapingi, 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE. ARLAB -N. Y. 
. BENTON HARBOR 20, 

RADIO-ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


15 

all in HEATHKITS... 

i 

ìi 

qleadieer 
TUBE CHECKER KIT 

47eatu . 
1. Measures each element individually 5. Checks every tube element 

2. Has gear driven roller chart 6. Uses latest type lever switches 

3. Has lever switching for speed 7. Uses beautiful shatterproof full view meter 

4. Complete range of filament voltages 8. Large size 11' a 14' it 4' complete 

9. Checks new 9 pin piniatures 

Check the features and you will realize that this Heathkit has all the 

features you want. Speed - simplicity - beauty - protection against 

absolescence. The most modern type of tester - measures each element - beautiful Bad -Good scale, high quality meter - the best of parts - 
rugged oversize 110V. 60 cycle power transformer - finest of Mallory 

switches -Centralab controls - quality wood cabinet - complete set 

of sockets for all type tubes including blank spare for future types - fast 

action gear driven roller chart uses brass gears to quickly locate and set 

up any type tube. Simplified switching cuts necessary time to minimum 

and saves valuable service time. Short and open element check. No matter 

what arrangement of tube elements, the Heathkit flexible switching ar- 

rangement easily handles it. Order your Heathkit Tube Checker today. 

See for yourself that Heath again saves you 1/4 and yet retains all the 

quality - this tube checker will pay for itself in a few weeks - better 

build it now. 
Complete with detail instructions - all parts - cabinet - roller 

chart - ready to wire up and operate. Shipping Wt., 15 lbs. 

SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 

Experimenters and servicemen working with a 

square wave for the first time invariably wonder 
why it was not introduced before. The charac- 
teristics of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 

amplifier testing is as easy as signal tracing. 
The low distortion ( less than I%) and linear 
output ( ± one db.) make this Heathkit equal 
or superior to factory built equipment selling 
for three or four times its price. The circuit is 

the popular RC tuning circuit using a four gang 
variable condenser. Three ranges 20 -200, 200- 
2.000, 2.000- 20,000 cycles are provided by 
selector switch. Either sine or square waves 

instantly available at slide switch. All compo- 
nents are of highest quality, cased 110V. 60 
cycle power transformer. Mallory F.P. filter con- 
densers. 5 tubes, calibrated 2 color panel, grey 
crackle aluminum cabinet. The detailed instruc- 
tions make assembly an interesting and in. 
structive few hours. Shipping Wt., 13 lbs. 

BATTERY 
ELIMINATOR KIT 

ELSE 

TO BUY 

$2250 

ItOdegf 
ELSE TO BUY 

_r>.,....: ..k....::: 

NEW geaT-LSdi 

SIGNAL TRACER AND 

UNIVERSAL TEST SPEAKER KIT 

Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 - 

7i,. Volts al 10 Amperes continuous 

or 15 Amperes intermittent. A well fil- 

tered rugged power supply uses heavy 

duty selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 

0 - 15 Volt meter indicates output. Out- 

put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing - can be lowered to find 
sticky vibrators or stepped up to equiva- 

lent of generator overload - easily 

constructed in less than two hours. 

Complete in every respect. Shipping 
V't., 18 lbs. 

The popular Heathkit signal tracer has new 
been combined with a universal test speaker at 

no increase in price. The same high quality 
tracer follows signal from antenna to speaker 
-locates intermittents -defective parts quick- 
er -saves valuable service time -gives greater 
income per service hour. Works equally well 

on broadcast - FM or TV receivers. The test 

speaker has assortment of switching ranges to 

match push pull or single output impedance. 

Also test microphones, pickups - PA systems - comes complete - cabinet - 110V. 60 
cycle power transformer - tubes, test probe, 
all parts and detailed instructions for assembly 

and use. Shipping Wt., 8 lbs. 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB -N.Y. 

OCTOBER. 1949 
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1 9.5O geat¡eía 
"Ne N E W 1 9 5 0 ieat`slecr 

V A C U U M TUBE 
VOLTMETER KIT 

7eareact 
New 200 microampere meter. 
Uses 1% precision ceramic divider resistors. 
Burn -out proof meter circuit. 
24 complete ranges. 
Isolated probe for dynamic testing. 
Most beautiful VTVM in America. 

Accessory probes (extra) extend ranges to 
10,000 Volts and 100 Megacycles. 

Modern push -pull electronic voltmeter circuit. 
Electronic AC circuit. No current drawing 
rectifiers. 

Shatterproof plastic meter face. 

A new Model V -2 Heathkit VTVM with new 200 microampere meter' four additional ranges -full scale linear ranges on both AC and DC of 0 -3 V., 10 V., 30 V., 100 V., 300 V., and 1,000 V. Accessory probe listed elsewhere in ad extends voltage range to 3,000 and 10,000 volts D.0 New model has greater sensitivity, stability and accuracy -stall the highest quality features -shatterproof plastic full view meter face -automatic meter protection, push -pull electronic voltmeter circuit. linear scales -db scale- ohmmeter measures 1/10 ohm to 1 billion ohms with internal battery -isolated DC test prod for dynamic measurements -11 megohm input resist- ance on DC -AC uses electronic rectification with 6H6 tube. All these features and still the amazing price of only $24 50. Comes complete with cabinet- panel -three tubes - new Mallory switches -test prods and leads, 19 ceramic divider resistors and all other parts. Complete instruction manual for assembly and use. Better start your laboratory with this precision instrument. Shipping weight 8 lbs. Model V.2 

sr. ."ti. 
.. 

11eat 1950 VERNIER TUNING R.F. ectrit iaZ`' 

SIGNAL 
GENERATOR KIT 

EXPORT DEPT. 
13 East 40th St. 
NEW YORK CITY (16) 

CABLE: ARLAB N Y. 

New 5 to 1 ratio vernier tuning Cathode follower output for greatest 
for ease and accuracy. stability. 
New external modulation switch- 400 cycle audio available for audio testing. 
use it for fidelity testing. Most modern type R.F. oscillator. 
New precision coils for greater Covers 150Kc. to 34Mc. on fundamentals 
output. and calibrated strong harmonics to 102 Mc. 

The most popular signal generator kit has been vastly improved -the experience of thousands combined to give you the best. Check the features in this fine generator and consider the low price $19.50. A best buy for any shop, yet inexpensive enough for hobbyists. Everyone can have an accurate controlled source of R.F signal voltage. The new features double the Value -think of being able to make fidelity checks on receivers by inserting a variable audio signal. Internal 400 cycle saw -tooth audio oscil- lator modulates R.F. signal and is available externally for audio testing. The new 5 to 1 ratio vernier drive gives hairline tuning for maximum accuracy in scale settings. The coils are already precision wound and calibrated. Uses turret type coil and switch assembly for ease of construction. The generator is 110 V. 60 cycle transformer operated and comes complete in every detail- cabinet -tubes -- coils -beautiful two color cali- brated panel and all small parts -new step -by -step pictorial diagrams and complete instruction manual make assembly a cinch even for novices. Why try to get along with- out a signal generator when you can have the best for less than a twenty dollar bill. Better order it now. Shipping weight 7 lbs 19.50 
CONVERSION KIT FOR G -1 GENERATORS 

Conversion kit for G -1 generators for vernier tuning and external modulation includes new high band coil for greater output. Gives all the features of new G -5 listed above. Order Q. Conversion Kit No. 316 $4.50 

... BENTON HARBOR 20, MICHIGAN 
RADIO -ELECTRONICS for 
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ee.atitiefr 
ELECTRONIC SWITCH KIT 

DOUBLES THE UTILITY OF ANY SCOPE 

Weal qleat`iiit 
F M T U N E R K I T 

ItQ^"'"% 
ELSE TO BUY 

An electronic switch used with any oscilloscope provides two 

separately controllable traces on the screen. Each trace is controlled 

independently and the position of the traces may be varied. The 

input and output traces of an amplifier may be observed one beside 

the other or one directly over the other illustrating perfectly any 

change occurring in the amplifier. Distortion - phase shift and 

other defects show up instantly, 110V, 60. cycle transformer oper- 

ated. Uses 5 tubes (I 6X5, 2 6SN7's, 2 6SJ7's). Has individual 

gain controls, positioning control and coarse and fine sweeping rate 

controls. The cabinet and panel match all other Heathkits. Every 

part supplied including detailed instructions for assembly and use. 

Shipping Wt., 11 lbs. 

..,.r,...rM.,....>> .,..s..,,«.°a°°i°°. 
V`"```t 

3-TUBE A L L WAVE RADIO K I T 

CABINET EXTRA 

An ideal way to learn radio. This kit is com- 
plete ready to assemble, with tubes and all other 
pans. Operares from 110V AC. Simple, clear 
detailed instructions make [his a good radio 
training course. Covers regular broadcasts and 
short wave bands. Plug -in coils. Regenerative 
circuit. Operates loud speaker. Shipping Wt., 
3 lbs. 
HS3O Headphones per sat $1.00 
21 á" Permanent Magnat Loudspeaker 1.95 
Mahogany Cabinet 2.95 

ñifaticet 
H I G H F I D E L I T Y 

AMPLIFIER KIT 
ifi,de9 
ELSE TO 

BUY 

$1495 I 
Build this high fidelity amplifier and 
save two -thirds of the cost. 110V. 
60 cy. transformer operated. Push pull 
output using 1619 tubes (military 
type 6L6's). two amplifier stages using 
a dual triode (6SL7), as a phase in- 
verter give this amplifier a linear re- 

., production equal to amplifiers selling 
for ten times this price. Every part 
supplied; punched and formed chassis, 
transformers (including quality out- 
put to 3 -8 ohm voice coil), tubes, 
controls, and complete instructions. 
Add postage for 20 lbs. 
12' PM Speakers for above ....56.95 

L 
Mahogany Speaker Cabinet, 
14': x 14 z 8 "' 

osxaoowovR 

$SwNacaa 

EXPORT DEPT. 

13 East 40th St. 
NEW YORK CITY (16) 

CABLE. ARLAB -N. Y. 

i 

A truly fine FM Tuner with the coils ready 
wound, all alignment completed- all that 
is necessary is wiring and it's ready to play - uses super regenerative circuit- 110V. 
60 cycle transformer operated- two gang 
tuning condenser -slide rule calibrated 
dial - two tubes - complete instructions 
including pictorial enable even beginners 
to build successfully. Shipping Wt., 4 lbs. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) extra $3.75 

eatltlit 
CONDENSER CHECKER KIT 

s®. 
Power factor scale Bridge type circuit 
Measures resistance Magic eye indicator 
Measures leakage 110 V. transformer 
Checks paper -mica- operated 
electrolytics All scales on panal 
Checks all types of condensers, paper -mica -electrolytic- ceramic over 
a range of .00001 MFD to 1000 MFD. All on readable scales that 
are read direct from the panel. NO CHARTS OR MULTIPLIERS 
NECESSARY. A condenser checker anyone can read without a 

college education. A leakage test and polarizing voltage for 20 to. 
500 volts provided. Measures power factor of electrolytics between 

0% and 50 %. 110V. 60 cycle transformer operated complete with 
rectifier and magic eye tubes, cabinet, calibrated panel, test leads 

and all other pans. Clear detailed instructions for assembly and use. 

Why guess at the quality and capacity of a condenser when you 
can know for less than a twenty dollar bill. Shipping Wt., 7 lbs. 

O R D E R B L A N K 

HEATH CO. 
BENTON HARBOR 

MICHIGAN 

FROM 

S H I P V I A - Parcel Post 

_Express 

-Freight 
-Bet Way 

CAA", DESCR'PTION Price Tool 

ENCLOSED FIND CHECK ... MONEY ORDER FOR 

PLEASE SHIP C.O.D. . . . POSTAGE ENCLOSED FOR POUNDS 

. BENTON HARBOR 10, MICHIGAN 

OCTOBER, 1949 
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Want To Double Your Pay "! 

How To Pass FCC 
COMMERCIAL 
R D 0 OP RA OR LICE SE 

EXAMINATIONS 

Add Technical Training to Your 
Practical Experience and 

GET YOUR FCC 

RADIOEOPERATOR LICENSE 
IN A FEW SHORT WEEKS! 

If's EASY if you use CIRE Simplified Train- 
ing & Coaching AT HOME in SPARE TIME 
Get your license easily and quickly and be ready 
for the jobs open to ticket holders which 
lead to $3000 to $7500 (average pay 
reported by FCC nationwide survey). 
CIRE training is the only 
planned course of coaching and 
training that leads directly to 
an FCC license. 

CIRE Job -Finding Service 

Brings Amazing Offers of Jobs! 
"1 ion working at W s transmitter 
engineer. and I received this position in 
response to one of the employment applications 
sent me upon completion of my course and the 
receiving of my Diploma. I received my 1st class 
Radiotelephone License on March 2, 1949. 
1 want to express my sincere appreciation to the 
staff of CIRE." 

Student No. 2608 AT "Thanks for the Application for Employment you recently prepared for me. I found satisfactory employment. I submitted 57 letters, enclosing the resume you supplied. I received 17 letters indicating my application was filed for future reference; 3 telephone calls, and 
one letter requesting personal interviews. 
As a result. I am employed in a development engineering capacity." 

Student No. 4235 NB 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RC -10 4900 Euclid Bldg. Cleveland 3. Ohio 

Auoraved far Veteran Tramino under the 'G. I. Bill of Hiphts" 

1. Tells of Thousands of Brand -New 
Better Paying Radio Jobs Now Open 
to FCC License Holders. 

2. Tells How We Guarantee to Train and 
Coach You Until You Get Your FCC 
License. 

WOBEI` MAE181i 

FCC UCEJ%E 

nronuno 

3. Tells How Our Amazing Job - 
FINDING Service Helps You 
Get the Better Paying Radio 
Job Our Training Prepares 
You to Hold. 

YOUR FCC TICKET IS ALWAYS RECOGNIZED IN ALL 
RADIO FIELDS AS PROOF OF YOUR TECHNICAL ABILITY 

I CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RC -10 -4900 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 
I want to know how I can get my FCC ticket in a few short weeks by training 
at home in spare time. Send me your amazing new FREE booklet "Money 
Making FCC License Information " as well as a FREE sample FCC -type 
exam and FREE booklet, "How to Pass FCC License Examinations" (does not 
cover exams for amateur License). 

Nome 

Address 

City Zone.... .. State .. 

13 Veterans check for enrollment information under G . Bill 
NO OBLIGATION -NO SALESMEN 

lllllllllll 
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Editorial 

ELECTRONIC MAGIC 
... Electronics -now man's most versatile tool .. . 

A 
SEACH year passes it becomes more appar- 

ent that electronics is more versatile than 
any tool previously known to man. Elec- 
tronics today reaches into practically 
every manufacturing process. Every in- 

dustry can benefit from it. 
From A to Z -from Atomics to Zymology (sci- 

ence of fermentation) -electronics plays a vital 
and leading part today. Yet, we are only at the 
earliest beginning. How far electronics will pene- 

trate no living man can foresee. 
Here are only a few random suggestions as to 

fields in which electronic research will pay big 
dividends in the future: 

HYDROLOGY*. Underground streams, hidden 
minerals, and petroleum among other things, have 
been investigated electronically by engineers. 
These methods are becoming increasingly popular. 

Yet, many of these methods are expensive, not 
only because of the necessary apparatus, but also 
in human labor, often requiring from three to ten 
men. There is no denying that the dowser with 
his forked hazel stick has, in the past, achieved 
success. These so- called divining rods have had 
too many striking successes to their credit in 
the past to be dismissed as black magic or fraud. 
As far as we know, the dowser has never been 
investigated electronically. If there is something 
in the human animal which, by means of a forked 
stick, can find hidden water, minerals, or oil, elec- 

tronics should be able to do it much better with 
some simple machine or apparatus paralleling the 
Geiger counter now used to discover uranium. 

It takes a bit of courage for an engineer to un- 
dertake this. Scientists have always looked with 
great skepticism on the divining rod. Yet it is 

certain that someone will in the not too distant 
future discover the actual mechanics of dowsing. 
It will be a highly profitable discovery. 

PATEILOGY (the science of food -from the 
Greek patasthai = to eat). I suggest this new 
term because there is no inclusive scientific word 
so far to describe the science of food, cooking, 
etc. A tremendous amount of work remains to be 
done in the growing of food, and much more in 
its preparation. There is entirely too much spoil- 
age and far too great a divergence in final re- 
sults when two different cooks, even good ones, 
prepare identical foods. Identical steaks or roasts 
cooked by two chefs with the same ingredients 
and under parallel conditions will show consider- 
able taste variety. Electronics can do the cooking 
automatically. Recently such attempts have been 
made. We all know of the radar range which cooks 
foods from the inside out and cuts off the elec- 

Term specifically used by U.S. Geological Survey with reference to 
underground water sources. 

OCTOBER. 1949 

By HUGO GERNSBACK 

tronic heat automatically when the roast or po- 
tatoes are cooked or boiled correctly. But much 
more work remains to be done here, because the 
radar range is not suited for many foods, such 
as stews, pies, etc. Much electronic research is 
needed in the aging processes of foods and bever- 
ages such as champagnes and wines, as well as 
liquors and cheeses and other similar foods. 

Over a century ago in Germany, lightning 
struck a barrel of wine. It did not destroy the 
cask, however, and the owner was astonished that 
the green wine had been aged perfectly. From 
that time on inventors have occupied themselves 
with electric aging processes. At first platinum - 
tipped nails were driven into barrels and attached 
to a battery which treated the wine or liquor for 
months at a time. Some success was attained with 
this method. There are many patents on aging 
processes today, but the final answer has not been 
given so far. If more people work on these proc- 
esses, we may get somewhere and the experi- 
menters may enrich themselves, too. 

GERONTOLOGY (the science of aging proc- 
esses in humans). As people grow older, some- 
thing happens in their biological processes. Ex- 
actly why people age, no one knows. We only see 
the result in the wrinkled skins, the general slug- 
gishness, and the aging look on faces. Investiga- 
tors suspect that the aging of the cells plays the 
important part in these processes. Scientists have 
already used electronics in an attempt to find the 
answer. So far it has not been forthcoming. 

HORMONOLOGY (science of the human 
glands) is in a way linked with gerontology. We 
already know that during aging the body is de- 
prived of certain hormones which it secreted 
when the body was younger. By feeding these 
hormones to the aged the body can be rejuvenated 
to a certain extent. Much remains to be discovered 
because not all hormones so far can be produced 
synthetically nor cheaply enough. 

To give just one example. Recently sensational 
advances were made when a new hormone corti- 
sone -the synthetic adrenal gland hormone -was 
discovered. This is now used with spectacular suc- 
cess in the control of arthritis and rheumatic 
fever. Unfortunately, it still costs $5,670 an 
ounce to produce it. Merck and Company, the big 
chemical firm, announced last month that it is 
now producing 200 grams a month -a pitifully 
microscopic amount compared to the needs of mil- 
lions of sufferers. It seems certain that electronics 
will play a big role in new processes that must 
speed up the production, not only of cortisone, 
but all other hormones badly needed by humanity. 
Most of the hormones today are out of reach of 
the average person because of high costs of 
production. Electronics may be the answer. 
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``./lf,+Ì , 670N 
TEtEViS,Oh SERVIbtv''' 

Offices are on street floor. Service shop is in basement. Firm does TV installation and servicing only. 

Business Methods in 
Television Servicing 

TELEVISION service on an an- 
nual basis is a technical problem, 
but it is also a business. Make no 
mistake about that. Insurance . averages are involved, as are costs, or- 

ganization, customer relations, pressure 
from all sides, and systems of paper 
work and record keeping. Add the legal 
problems with which we in New York 
are now faced, and all the ingredients 
of an exciting business are present in 
a going television service organization. 

We have tried to organize every 
detail of our structure and our work. 
To continue to grow successfully, this 
kind of organization has been neces- 
sary. A $75 charge for an installation 
and one year's service may sound like 
a good deal of money, but a year is a 
long time. To operate profitably within 
the framework of this sum, the instal- 
lation must be both mechanically sound 
and electrically correct. Future service 
calls on the antenna system are ex- 
pensive. The cost of only one such 
service call will much more than offset 
Abington Television Service, Garden City, N. Y. 

By CHARLES WIGUTOW* 

How a successful 
contractor built 
a solid business 

any money saved by using cheaper ma- 
terials. 

Television is new. However much 
of a miracle it is that pictures can be 
pulled out of the air and be presented 
in almost anyone's home, television's 
possibilities are still oversold. Service 
calls for educational purposes, even 
though no repairs may be required, 
are costly to the service organization. 
The responsibility of displaying tele- 
vision to its best advantage rests 
squarely with the installation men. The 
reputation of the television set and the 
company behind it will depend on the 

manner in which it is first introduced 
to the customer in his own home by 
these men. Enough time must be given 
to the customer to instruct him in the 
use of his set. 

Service calls on every set are in- 
evitable. Twenty -five or thirty tubes 
are at work in a television set; many 
of these tubes operate within critical 
limits at extremely high frequencies. 
Defects which might not be discernible 
to the ear if in the audio system be- 
come glaringly noticeable to the eye. 

There is also the problem of those 
service calls which can be classified 
as psychological. Set ownership be- 
comes a matter of bragging to the 
Joneses. The pictures one receives are 
constantly compared to the neighbor's 
pictures. A tactless technician, regard- 
less of his technical ability, can do a 
lot of harm to a service organization. 

The television set occupies an im- 
portant position in the family's leisure 
life. The whole family from junior to 
mother and dad finds programs which 
they follow day by day with undivided 
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receipts intended to cover one year's 
work. 

We have tried to eliminate waste 
in every move we make. Waste in time 
means that much more bitten off the 
$75 received for installation and serv- 
ice. Service technicians on the road 
spending too much time locating ad- 
dresses and long hauls between cus- 
tomer's homes are wastes to be elim- 
inated. We keep each of our men with- 
in one area. They are then able to 
locate addresses more quickly. The time 
between calls is cut down and, more 
important, they are thoroughly fa- 
miliar with any specialized reception 
problems within their own service 
areas. 

Our system of keeping records has 
been an important factor in keeping 
down waste. The information called 
for on our installation form (see fig- 
ure) immediately tells us the type of 
antenna used, the size of ladder re- 
quired, the type of reception of each 
channel at the time of installation. If 
we are called for antenna repairs, we 
have enough information on hand to 
be sure that the service technician will 
go out fully equipped for the job. 

Our service forms, likewise, are com- 
plete with dates and descriptions of 
failures and work performed. As the 
work is completed, these forms are 
filed in their proper alphabetical desig- 
nations. For alphabetical breakdowns, 

attention. Should something go wrong 
with the set, the speed with which the 
set can be restored to normal operat- 
ing condition becomes most important. 
Our men are instructed to make every 
effort to repair the set in the customer's 
home. To that end, each man in the 
field carries some 150 tubes which in- 
clude every type used in sets under our 
care. 

Many breakdowns necessitate the use 
of precision test equipment. Such re- 
pairs can be made only in our shop. 
Just as the hospital is better equipped 
than a traveling doctor to perform op- 
erations, or the automobile repair shop 

' is fitted to do work that no itinerant 
mechanic can hope to do, our shop is 
elaborately equipped to make the major 
repairs. 

Engineering needed 
The men in our shop have been 

thoroughly schooled in every phase of 
television work. Our shop service man- 
ager is forever planning new jigs and 
setups to make the servicing of chassis 
a more speedy and convenient process. 
In every case, these men have been 
with us from our earliest days. They 
have installed sets, they have been on 
the road making service calls, and 
they have been chosen to work in the 
shop because of their special ability. 

Sets that are repaired do not go 
out of our shop until they have been 
set up on the "cooking bench" for at 
least 4 hours. If any further defects 
are to show, we want them to show 
up while the set is still on our premises. 
We try to keep our score perfect in 
this respect -as perfect as the nature 
of television design will allow. 

We have had to cope with manu- 
facturers' mistakes in design. We have 
also had to discover factory modi- 
fications for ourselves. There has been 
an almost universal conspiracy of si- 
lence among manufacturers about tech- 
nical data on their sets. Sometimes we 
think the enemy must have had an 
easier time stealing our confidential 
electronic data than we have in get- 
ting ordinary service notes. A few 
manufacturers are exceptions. To them 
we are grateful, and they have been 
repaid by our undoubtedly having been 
able to do better work with their sets. 

Manufacturers, by and large, have 
tried to divorce themselves from the 
service of their sets as far as is con- 
sistent with their sales needs. The po- 
tential size of a manufacturer's service 
organization in number of employees 
could well rival the size of the manu- 
facturing body. However, some local 
distributors insist on keeping tele- 
vision installation and service under 
their strict control because it is an 
additional source of income. The price 
difference between what is paid by the 
customer to the distributor through 
the dealer and what the service con- 
tractor receives may run to as much 
as $30. That sum is pocketed by the 
distributor for various reasons, such 
as cost of an overpriced antenna, the 
use of which is made mandatory, and 
excessive insurance costs on parts. 
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If you are contemplating doing con- 
tract work in the many new television 
areas which are opening up, our advice 
is tie up with only the most reliable 
manufacturers. The reliability of the 
company for whom you work will build 
your own reputation. The working re- 
lationship between the manufacturer 
and the service contractor is a close 
one. This relationship is best expressed 
in technical cooperation, availability of 
replacement parts, and suitable pay- 
ment without kickback arrangements 
to enable the contractor to do a good 
complete year's service job on each set 
it installs. 

The next step is to realize that you 
are actually embarked on an insurance 
venture. You may receive the full year's 
money at the time of installation. This 
sum can be temptingly illusory. Top- 
most in your mind and books must be 
the idea that this money must last fob 
one whole year. A service organization 
that wishes to remain solid must pro- 
rate its funds. We have arranged an 
escrow account with our bank in which 
we deposit all contract payments re- 
ceived by us. This money is withdrawn 
as we earn it, at the rate of once a 
month. 

The most unfortunate thing that has 
happened to the television industry has 
been the business failures among those 
short -sighted enough to have spent dur- 
ing a comparatively short time all the 

ABINGTON TELEVISION SERVICE 

224 7th SL Casks Qty. N. Y. 

Bork Rrque%ted 

Mfg, Model Serial No. 

Dealer Address 

Date Installed 

Type of Roof Type of Mounting 

Type of Lead Is Na of Lead Ins 

Hgl. of Mast Len. of ladder Rea. 

Hgl. of Antenna fron Ground 

Type of Antenna Soppbed By 

Quably of Reception (GP -S.P) 
(2) (4) (b) (T) (9) (II) (13) 

Customer's Eigentore Print Iasi Name 

Time Arrived Time Campkted 

Seniee Engineers 

Misc. Info. 

I 
Address 

Date Name PYsa 

This form, filled out on each TV installation, is an aid if repairs are needed late 
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Mobile research truck houses 68 -foot collapsible antenna tower, TV set, and fest gear. 

we use the three- letter card system. If 
a customer's file shows more than the 
average number of service calls, im- 
mediate attention is drawn to that fact, 
and the service manager personally 
goes to work to determine the reasons 
for the excessive number of calls. Usu- 
ally, he will team up with our mobile 
research truck. This unit is equipped 
with a collapsible 68 -foot tower and 
houses a set of measuring equipment 
as well as a television set. Thus far, 
when we have gone gunning for the 
trouble with our combined forces, we 
have not failed to come up with the 
correct answer. 

Because television is so new and has 
become such an important part of the 
home, customers may seem to be un- 
duly critical of a service company's 
best efforts. A service technician can 

too easily be irritated by seemingly ex- 
cessive demands. Such an attitude can 
be a fatal mistake. If the customer 
complains, he has some sound reason 
for complaining. It is the job of our 
field service manager to either locate 
the trouble or, if the complaint is based 
on a customer's unfamiliarity with the 
limitations of television, to educate the 
customer to the latter's complete satis- 
faction. 

Should the customer call on us per- 
sonally, his first sight of our premises 
is not that of a disorderly shop. Quite 
the contrary; he steps into a nicely 
furnished office and is greeted by the 
switchboard operator, who in turn will 
show him to our service dispatcher or 
to the person who handles all installa- 
tion matters. Far from attempting to 
hide our shop, we go out of our way to 

Repairs r- rode on individual service benches because of number of service technicians. 

encourage visitors. We gladly demon- 
strate the methods used in handling 
their sets. Enough of the right equip- 
ment set up in a workmanlike ar- 
rangement is the surest road to cus- 
tomer confidence. He knows that his 
set is being taken care of by a respon- 
sible, well- organized service company. 
Responsibility is the keynote in all 
our operations. 

The number of service calls each 
day has leveled itself off to a regular 
pattern. All service calls are funneled 
into the hands of our dispatcher who 
is conversant with the geography of our 
territory, and knows the particular 
capabilities of each of our men. This 
dispatcher assembles the calls and 
routes them the night before. In the 
morning each man is handed his group 
of calls and, after a short stop in the 
shop for parts or chassis, is off on his 
day's work. To meet any unscheduled 
emergency, each man is given a speci- 
fied time to phone the office during the 
day. Each man handles 6 to 8 service 
calls a day. 

Insurance is another of the little - 
thought-of phases in this business. We 
have found it necessary to be thor- 
oughly, even though expensively, in- 
sured. For men on the road who operate 
their own cars, we carry nonownership 
insurance. This is in addition to the 
insurance each man is required to keep 
for himself. For antenna work and re- 
pairs in the customer's home, we carry 
contractor's liability insurance. To 
make sure that no falling antenna 
parts can ever result in damage to us 
financially through lawsuits, we carry 
products liability insurance. Of course, 
there is workmen's compensation, bur- 
glary, and fire insurance. It does not 
pay to be without any of these cover- 
ages, nor does it pay to underestimate 
the amount which must be spent to 
obtain them. 

Abington Television Service has 
grown from a small service shop to an 
organization of over 40 employees. We 
feel that this growth is all the more 
remarkable because our work is special- 
ized and is rigidly limited to television 
service alone. We do not sell anything 
to the consumer. In this way we avoid 
the suspicion of competing with the 
dealers for whom we do service. Dealer 
good will is a most valuable asset in 
this business. 

What has been most responsible for 
our expansion? My partner, Sam Bar - 
riette, and I agree on one answer. We 
did everything we could to present a 
professional, businesslike appearance 
to the customer. Before the first tele- 
vision installation was given us, we 
tried to be ready with every tool need- 
ed for that installation. Haphazard and 
wasteful operation is strictly taboo for 
the business that has ambitious ideas 
in this competitive world. Our records 
system has been invaluable in this re- 
spect. Adequate financing at the start 
was another important factor. TV in- 
stallation and servicing requires much 
more operating capital than radio serv- 
icing. 
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Replacing Picture Tubes 

in Television Receivers 

Tube characteristics, basing 

diagrams, and special re- 

placement hints are given 

in this inclusive article 

By MILTON S. KIVER 
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T1íl: variety of different television 
sets on the market today exceeds 
200 -and this in an industry which 
is still in its infancy. While 

cathode -ray tube types have fortunately 
not appeared in equal profusion, there 
are enough brands to confuse the tech- 
nician or set owner when replacement 
becomes necessary, especially when the 
desired tube is obsolete or unavailable, 
or some other tube possessing a screen 
of equal diameter appears to offer a 
more sharply defined or a brighter im- 
age. The problem in a nutshell is this: 
How interchangeable are cathode -ray 
tubes in modern television receivers? 

To answer this problem, consider the 
internal construction of cathode -ray 
tubes. There are basically only two 
classes of image tubes in use -those 
which employ electrostatic deflection 
and those using electromagnetic deflec- 
tion. It is the general practice to utilize 
the same electrical method for focusing 
as is employed for deflection. There are, 
however, four notable exceptions to this. 
The 5TP4 projection tube, the 7DP4, 
the 9AP4, and the 12AP4 all are elec- 
tromagnetically deflected and electro- 
statically focused. Of these tubes, only 
one, the 5TP4, . is used extensively to- 
day. The 7DP4 has appeared in only 
one receiver, an early postwar RCA set, 
which was quickly dropped from pro- 
duction. The 9AP4 and 12AP4 are pre- 
war tubes, and it is doubtful that more 
than 1,000 working receivers in the 
entire country contain either of them. 

Some important differences 
1. Deflection of a beam electrostatic- 

ally is accomplished by employing bal- 
anced voltages. Esentially, then, we re- 
quire voltage amplifiers in the output 
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stage of the horizontal and vertical 
sweep systems. 

2. For electromagnetic deflection, the 
beam is subjected to the magnetic field 
established by a deflection coil, and this 
field, in turn, is developed by the cur- 
rent flowing through the coil windings. 
Thus, with electromagnetic deflection 
the vertical and horizontal sweep am- 
plifiers must be capable of providing 
large amounts of current. 

3. Electrostatic deflection tubes re- 
quire extensive high -voltage bleeder 
networks to furnish the correct focus- 
ing and centering voltages. 

4. Electromagnetic deflection tubes 
utilize relatively simple high -voltage 
power supplies, the energy, in many 
instances, being furnished by the hori- 
zontal sweep system. 

While many additional differences ex- 
ist between these two types of tubes, 
the foregoing points permit us to for- 
mulate the following rule: 

Electromagnetic and electrostatic de- 
flection tubes are not interchangeable 
without extensive circuit alterations. 

In any consideration of interchange- 
ability, whether it concerns ordinary 
receiving tubes or large television im- 
age tubes, we must start with a com- 
parison of the electrical characteristics 
of the components to be interchanged. 
With cathode -ray tubes, the added fea- 
tures of physical size and screen diam- 
eter must be considered since these have 
a definite bearing on replacement. The 
Television Tube Table presents all this 
information in chart form. 

- s 

I 23 

At left is the high -voltoge 
3NP4 used in Philips projec- 
tion receivers; center, the 

Philco TP -400A, another high - 
voltage projection tube; and 

above, the RCA 5TP4. In spite 
of their general similarity, 
they are not interchangeable. 
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The first tube listed is 
the 3KP4. It has a 3 -inch 
viewing screen and utilizes 
electrostatic deflection. The 

only set on the market containing this 
tube is the midget Pilot TV -37 receiver. 
No known replacements exist for this 
tube, the only other 3 -inch tube listed 
in the table being the 3NP4, which is 
obviously unsuitable because it employs 
electromagnetic deflection and requires 
24,000 volts for beam acceleration. 
Thus, the 3KP4 stands alone. 

The next three' tubes listed (the 3NP4, 
the TP -400A, and the 5TP4) are all 
projection tubes developing small, in- 
tense images which are enlarged five 
to 15 times by suitable optical systems. 
None of these tubes is interchangeable, 
the chief obstacles being the differences 
in physical size, the variations in bas- 
ing, and the second -anode voltages. The 
3NP4, shown in the photo, was designed 
specifically for the North American 
Philips projection system in this coun- 
try. It differs so radically in design 
from either of the other two projection 
tubes that it requires a special high - 
voltage power supply and mounting 
assembly. 

A physical comparison of the TP -400A 
and the 5TP4 tubes reveals some simi- 
larity, but when their respective elec- 
trical characteristics are examined, de- 
cided distinctions appear. First, the 
5TP4 uses magnetic deflection and elec- 
trostatic focusing and hence its high - 
voltage power supply contains a bleeder 
network incorporating the focus control. 
In the TP -400A, focusing and deflection 
are accomplished electromagnetically. 
Secondly, each tube requires a different 
type of socket, the TP -400A tube using 
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an octal base and the 5TP4 using a duo - 
decal base. Finally, there is a differ- 
ence of 7,000 volts in their second -anode 
potential requirements. 

The TP -400A is an exclusive product 
of the Philco Corp. and is found only 
in Philco projection receivers. The 5TP4 
is employed more extensively, appear- 
ing in all projection receivers not uti- 
lizing the North American Philips 
system. 

PORTION OF C -R TUBE 

NNECTOR FOR 2ND ANOOE 

0 

Fig. I -The +wo kinds of 
e second anode connectors. 

Of the four 7 -inch image tubes listed 
in the table only one, the 7JP4, is used 
extensively now. The other three 7- 
inchers represent tubes which appeared 
since the war but which were subse- 
quently replaced by the 7JP4. The 
7DP4, listed first, employs electromag- 
netic deflection and electrostatic focus- 
ing and, as far as is known, appeared 
exclusively in 7 -inch RCA sets during 
the first year of postwar receiver pro- 
duction. 

It is not known how many 7DP4 tubes 
were sold; if a technician ever has oc- 
casion to replace one of these tubes, he 
may order it direct from RCA if none 
are available at his jobber. The tube is 
not interchangeable with any other 7- 
inch tube listed. 

The 7EP4 appeared for a brief pe- 
riod but was soon replaced by the 7GP4 
which, in turn, was superseded by the 
7JP4, the tube currently being used by 
all small -set manufacturers. The 7EP4 
suffered from lack of brilliance, since 
only 2,500 volts were employed for ac- 
celeration. The 7GP4 was a step for- 
ward, producing a brighter image; and 
the present 7JP4, using 4,000 -6,000 
volts, gives satisfactory images and 
possesses higher deflection sensitivity. 
The 7JP4 and the 7GP4 are directly 
interchangeable without any circuit 
changes. This is not true of the 7EP4 
and the 7JP4 for two reasons: First, 
any set designed to accommodate a 
7EP4 has a high -voltage output of 
only 2,500 volts and the 7JP4 cannot 
be operated with this potential. Sec- 
ondly, the sockets for the two tubes 
differ. If a change in tubes is desired 
by the set owner, determine first how 
much rewiring in the high -voltage sup- 
ply will be required to provide 5,000- 
6,000 volts. If this revision can be read- 
ily accomplished, then changing sock- 
ets is a relatively simple matter. The 
table gives the base connections for 
each tube. 

Not many television technicians will 
recognize the next tube listed, the 9AP4, 
because it is a prewar tube and does 
not appear in any postwar receivers. 
Utilizing magnetic deflection and elec- 
trostatic focusing, it is not interchange- 
able with any of the present tubes. It 

is not recommended that the circuit be 
rewired to accommodate one of the 
newer 10 -inch tubes since the number 
of changes required would be too ex- 
tensive. R.f. and flyback power supplies 
were not used in television receivers in 
1939; the supplies built then followed 
conventional lines. To modify these 
units to obtain the 9,000 volts required 
by a 10BP4 would entail an appre- 
ciable expense. If a set requires the 
replacement of a 9AP4, the tube can be 
obtained by contacting RCA. 

We come now to the 10 -inch tubes - 
without doubt the most frequently en- 
countered. Four such tubes are listed in 
the table, although only two (the 10BP4 
and 10FP4) are used to any extent. 
The 10EP4 is similar to the 10BP4, 
possessing a slight modification in its 
gun structure and requiring 8,000 volts 
for acceleration; the 10BP4 uses 9,000 
volts. There are no significant dissimi- 
larities between these tubes to favor 
one tube over the other, except that 
10BP4's are plentiful and used by prac- 
tically all set manufacturers. Hence, 
if a set containing a 10EP4 requires an 
image tube replacement, it will prob- 
ably be easier and more economical to 
use a 10BP4 -the two being completely 
interchangeable. If the acceleration 
voltage is only 8,000 volts and a bright- 
er image is desired, the voltage can be 
raised, as explained later. 

10FP4 tubes are similar to and di- 
rectly interchangeable with 10BP4's. 
However, the 10FP4 does not require 
an ion trap. Thus, when substituting a 
10FP4 for either of the other tubes, 
the ion trap, if electromagnetic coils 
are employed, is simply laid aside on 
the chassis; if a fixed or permanent - 
magnet type of ion trap is used, it is 
entirely removed from the set. It is not 
advisable to remove the electromagnetic 
type of ion trap because its coils are 
generally part of the low- voltage power 
supply. 

The principal difference between the 
1011P4 and 10FP4 is the extremely thin 
aluminum layer which is coated over 
the inside of the 10FP4 fluorescent 
screen. This layer greatly increases 
brightness, permitting an image to be 
viewed even when bright sunlight is 
streaming into the room. To many peo- 
ple this is a distinct advantage, but 
a word of caution should be given. 

There have been numerous reports 
that the use of aluminized screens has 
produced eye fatigue after a relatively 
short period of viewing; to counteract 
this colored or polaroid filters have been 
used. 

The fourth 10 -inch image tube listed 
is the 10HP4, a 10 -inch version of the 
7JP4 and completely interchangeable 
with this tube so far as electrical char- 
acteristics are concerned. Since elec- 
trostatic deflection is employed in the 
10HP4, it is not interchangeable with 
any of the other 10 -inch tubes. Use 
of this tube was limited to Belmont 
television receivers and has lately been 
discontinued. The technician will there- 
fore seldom, if ever, encounter a set 
having this tube. So far as is known, 

Sylvania is the only manufacturer of 
the tube. 

In the 12 -inch class, there is one 
prewar tube (the 12AP4) and four cur- 
rent tubes (the 12JP4, 12KP4, 12LP4, 
and the 12QP4). The remarks made 
previously concerning the 9AP4 apply 
equally to the 12AP4. The 12JP4, a 
product of Du Mont Laboratories, uti- 
lizes neither an ion trap nor a metal - 
backed screen. Note that nothing can 
be done to prevent ion spot formation 
in 12JP4 tubes -if it does occur -be- 
cause the electron gun structure in the 
tube is not designed to be used with the 
external field of an ion -trap coil. It was 
perhaps because of the appearance of 
occasional ion spots that Du Mont be- 
gan recently producing the 12QP4, 
which has the same shape as the 12JP4, 
but contains a gun structure that re- 
quires an ion trap. The 12LP4 (a big 
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brother of the 10BP4) also uses an 
ion trap, while the 12KP4, having a 
metal- backed screen, does not. All four 
tubes can be used interchangeably 
(with the slight modification noted be- 
low) because all four possess similar 
electrical and physical characteristics 
and all use the same type of socket. If 
a tube which does not require an ion 
trap is replaced by one which does, then 
a permanent- magnet trap can be used. 

Both the 12JP4 and the 12QP4 con- 
tain a second -anode bulb contact which 
is a recessed ball cap and therefore 
requires a female connector. (See Fig. 
1 -a.) On the other hand, the second - 
anode bulb contact of the 12LP4 and 
12KP4 is a recessed small cavity and 
a male connector must be used (Fig. 
1 -b). Thus, when interchanging these 
two sets of tubes, the second -anode con- 
nector must be changed. 

It may sometimes happen when re- 
placing a 12JP4 by one of the other 
12 -inch tubes that proper focusing of 
the beam cannot be obtained. This is 
because the focus -coil current for the 
12JP4 is 146 ma while for the others 
it is from 11 to 36 ma less. Actually 
this means that the 12JP4 requires a 
stronger focusing field. If the set is 
originally designed for the 12JP4, there 
may not be sufficient resistance varia- 
tion in the focus potentiometer to re- 
duce the current through the focus coil 
to its proper value. If this is the case, 
paralleling a fairly high -value resistor 
across the focus coil will do the trick. 
The value of this resistor will depend 
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TELEVISION TUBE TABLE 

Type 

3KP4 

3NP4 

Screen Length 
diam. 
(In.) 

(in.) Base Socket 
Bulb Total 

contact dell. 
angle 

Type Type 
deli. focus 

Heater 
volts 

Heater 
amps. 

Focus 
coil 

ion 
trap 

Typical Operating Cond. 

Type Cutoff 
Grid 

volte 

Anode 

Nolte 

Anode 
o. 2 

No.t2 

3 1135 Marital A None - E E 6.3 0.6 - No -64 - 1000 2.5KV 3KP4 

235 10 Special B Cup 42° \t M 6.3 0.6 - Metal 
screen -65 - 24KV 3NP4 

TP400A 

5TP4 

4 12% Octal C Cavity 50° M M 6.3 0.6 - Metal 
screen -65 - - 20KV TP400A 

5 11% Duodecal D Cavity 50° M E 6.3 0.6 - Isletal 
screen -70 200 4900 27KV 5TP4 

7DP4 714 144 Duodecal D Cavity 50° M E 6.3 0.6 - Mag. -45 250 1430 6KV 7DP4 

7EP4 7 1435 Magnal E None - E E 6.3 0.6 - No -60 - 650 2.5KV 7EP4 

Diheptal F None - E E 6.3 0.6 - No -60 - 1000 3KV 7GP4 

7DP4 ' 
1435 

Diheptal F None - E E 6.3 0.6 - No 

-120 1620 4KV 

7JP4 

7JP4 7 14% 
-180 - 2400 6KV 

9AP4 9 21 6 -pin G Metal cap - M E 2.5 2.1 - No -45 250 1460 7KV 9AP4 

10BP4 10% 35 a 17% Duodecal H Cavity 50° M M 6.3 0.6 ' 115 Mag. -45 250 - 9KV 10B1'4 

10EP4 10% 17% Duodecal H Cavity 50° M M 6.3 0.6 115 Mag. -45 250 - 8KV 10E1'4 

10FP4 

101íP4 

10% 17% Duodecal H Cavity 50° M M 6.3 0.6 115 
Metal 
screen -45 250 9KV 10E14 

10 19% Diheptal F None - E E 6.3 0.6 - No -100 - 1500 5KV 101IP4 

12AP4 12 25 6 -pin G Metal cap - M E 2.5 2.1 - No -45 250 1425 7KV 12A1'4 

12JP4 

12KP4 

12 17% Duodecal H Ball cap 50° M M 6.3 0.6 146 No -45 250 - 10KV 12JP4 

121's 17% Duodecal H Cavity 54° M M 6.3 0.6 135 
Metal 
screen -45 250 11KV 12KP4 

Duodecal H Cavity 54° M M 6.3 0.6 110 Mag. -45 250 - I1KV 12LP4 
141,P4 12/'s 18% 

12QP4 12 17% Duodecal H Ball cap 50° M M 6.3 0.6 110 Mag. -45 250 - 10KV 12(41'4 

H Ball cap 52° M M 6.3 0.6 160 No -45 250 - 12KV 15AP4 

15AP4 

15DY4 

15% 20% Duodecal 

20% Duodecal H Ball cap 52° M M 6.3 0.6 146 Mag. -45 250 - 12KV 15D1'4 

15% 

16AP4 15% 22% Duodecal H 
Metal 
cone rim 53° M M 6.3 0.6 140 Mag. -60 300 löA Y4 

H Ball cap 62° M M 6.3 0.6 146 Mag. ß45 250 - 13KV 166'1'4 

19ÁY4 
16FP4 16% 20% Duodecal 

19AP4 18% 21% Duodecal H 
Metal 
cone rim 66° M M 6.3 0.6 146 Mag. -45 250 

28% Duodecal H Metal cap 50° M M 6.3 0.6 140 No -45 250 - 15KV 2081'4 

2011P4 20 

upon the resistance of the focus coil. A 

good value to start with is 15,000 ohms; 
the technician can then either increase 
or decrease it as he sees fit. 

The table reveals the deflecting angle 
in the 12JP4 and 12QP4 is 50 degrees 
while the angle in the 12LP4 and 12KP4 
tubes is 54 degrees. If a 12JP4 or 12QP4 
is replaced by either of the other two 

tubes, the image may not be wide 

enough to fill the screen. In most sets 
sufficient reserve power is available so 

that rotating the width control will 

widen the image the desired amount. 
However, in a few sets it may be nec- 

essary to increase the B -plus voltage 
fed to the horizontal sweep system. 
While each set presents a distinct prob- 
lem in this respect, a useful procedure 
is to start with the B -plus voltage of 

the horizontal output amplifier. Where 
the output amplifier is a pentode or 

beam -power tetrode, the voltage on the 
screen grid rather than the plate should 
be increased. In such tubes amplifica- 
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tion is controlled more by the screen - 
grid potential than it is by the plate 
voltage. 

To illustrate this point more fully, 
the usual horizontal output circuit em- 
ployed with 10 -inch cathode -ray tubes 
is shown in Fig. 2. To obtain a greater 
horizontal sweep and at the same time 
increase the high -voltage output, the 
two screen -grid resistors of the 6BG6- 
G are replaced with a single 6,800 -ohm, 
2 watt resistor. Fig. 2 can be used by 

technicians who wish to replace 10 -inch 
tubes with 12 -inch ones. 

Additional height, if required, can 
also be obtained by raising the plate 
and screen voltages of the vertical out- 
put amplifier. 

The remaining tubes listed in the 
table (the 15AP4, 16AP4, and 20BP4) 
possess electrical properties which are 
very similar and which would permit 
interchangeability. There are, however, 
physical considerations to contend with, 
and in most instances expensive cabinet 

alterations would be required. Any set 
originally designed for a 15 -inch image 
tube will properly drive the 16AP4 or 
the 20BP4 without any circuit change. 

Tubes receive their numbering from 
the RMA in the order in which they 
are submitted. Thus, the first 10 -inch 
cathode -ray tube submitted to the RMA 
received the designation of 10AP4. The 
second 10 -inch tube was labeled 10BP4. 
The 10AP4 now being obsolete, the 
10BP4 is the first 10 -inch tube to be 

encountered. The 12 -inch counterpart 
of the 10BP4 (a tube which is similar 
in all respects to the 10BP4 except in 
physical size) is the 12LP4. It is not the 
12BP4. 

The lesson for the technician in this 
procedure is obvious: Never assume 
that cathode -ray tubes which possess 
identical lettering and differ only in 
screen diameter possess equivalent elec- 
trical properties. Check the physical 
and electrical characteristics to deter- 
mine interchangeability. 
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NEARLY every service technician 
has had a request at some time 
in his experience for an unusual 
custom installation. Not know- ing how to proceed, he has been com- 

pelled to turn such business away. 

Fig. I -A simple but tasteful installation. 
It wasn't so important in the days of 

AM radios and phonographs, but with 
the advent of TV custom building is really becoming big business. It is actu- 
ally possible to do nothing but custom 
work and make a handsome profit. 
Many such installations will be made during the next few years. The fel- 
lows who get in the elevator now on the ground floor can ride to the pent- 
house on top in a few years. 

Let's suppose a customer comes in 
and broaches the subject to you. Visit 
his place and look it over with him. 
Find out just what he wants. Some 

L1L11 11 11 I I 

V /LD /NG- 

things can be done and some are im- 
possible. If what he wants is impos- 
sible, have the courage to say "no" 
firmly. There are too many heartaches 
in trying to do the impossible. Then 
tell him what is possible. 

The limitations on an installation are 
of many kinds, but some fundamental 
factors cannot be overlooked. There are the actual dimensions of the chassis to 
be installed; there is the placement of the TV tube or screen; there are the architectural aspects of construction 
and the problems of cabinetmaking; 
and there is the placement of the 
speaker. 

Let's consider a single installation 
and some typical problems. 

Seilina the customer 
Selling the idea is the hardest and most important part of the whole deal. 

Let the customer feel that he is buying 
something, not that he is being sold 
something. The era of high -pressure 
selling by out -talking and out -thinking 
your prospect is over. This is a buyer's 
market, and new techniques must be utilized. Always approach the customer 
as you would expect a salesman to ap- proach you. You like to buy because 
you are the master of the situation; 
and you don't like to be sold. 

Capitalize on that. Demonstrate your 
products and your wares so well that 
you leave it to the customer to choose 
what best suits his taste and his pocket- 
book. A good set of photos similar to 
the ones used to illustrate this article 
will do much to simplify the sales ap- 
proach. I have sold some custom in- 
stallations to people and despised my- Fig. 2- General Electric projection assembly. 

RADIO -ELECTRONICS for 

By DAVID T. ARMSTRONG 

self later for the poor taste shown in the job. But there are different levels 
of taste. What I regard as poor some- 
one else regards as good. So try to find 
out what the customer wants and give 
him that. Do not try to operate a school for art appreciation. Just sell custom installations. I do better selling a cus- 
tomer what he wants to buy. I sell 
monstrosities if monstrosities appeal to 
the buyer. They like me and send me 
more business. 

One very important aspect of the 
selling campaign is giving the customer 
an exact idea of what the installation 

r 
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RCA photo 
Fig. 3- Woodwork had to match wall panels. 

is going to look like. Fig. 1 shows an 
installation in a simple but tasteful set- 
ting. Originally there was nothing there 
but a bare wall. The bookcase was built 
in extra because the client always 
wanted a bookcase; further, it balances 
the TV installation. 

You soon find out in this custom - 
building business that, when the job is 
finished, it looks quite different from 
the picture the customer had built in 
his own mind. To forestall this I bring 
with me some pieces of plywood cut out 
to the dimensions the installation is 
going to occupy. For most of the in- 
stallations illustrated here you require 
20 inches of depth, 32 inches of width, 
and 48 inches of height. The height is 
easy. The 20 inches of depth causes the 
most trouble. Placing the plywood cut- 
outs on the floor where the installation 
is going to be gives the customer an 
exact idea of what the finished job is 
going to do to his room, and a notion 
of how far out it is going to project. 

I also have with me a piece of card- 
board, cut out in the shape of a TV 
screen, with a picture in the insert. Sev- 
eral sizes of these will give a client 
a very clear idea of what size tube or 
picture he is going to want. This is 
very much worth while. When the sub- 
ject first comes up, many people think 
ofa 10 -inch tube, or maybe a 12 -inch 
one. But, when they sit down and see 
in their own living room how tiny one 
of these is, they often change to a 
16 -inch tube or to one of the 16 x 20 
projection types. Fig. 2 shows the Gen- 
eral Electric projection tube and mir- 
ror assembly. Generally speaking, pro- 
jection setups are ideal for custom 
building because people are not likely 
to get them in any other way. 

The technician should be impartial in 
his recommendations of the various re- 
ceivers available. Make a client feel 
that you are interested in giving him 
a good custom installation, not that you 
are trying to sell him a certain set. 
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Brand names are important. If a cus- 
tomer believes that RCA is the best, let 
him have an RCA. When another cus- 
tomer wants a Scott, don't try to sell 
him a Du Mont. I know; I learned the 
hard way. When something goes wrong 
with the receiver you urged on him 
and service is necessary, the customer 
is sure he was sold a lemon. 

If, in your contact with the customer 
in his own home, you can get the main 
details of where the unit is to be 
placed, where the screen is going to be 
and where the speaker will be located, 
plus the type of receiver he wants, that 
is enough. That's basic and absolutely 
essential for you to work on. 

Architectural considerations 
Architecture is a very important as- 

pect of any installation. Every job is 
different and sets its own special quali- 
fications. All you learn from your ex- 
perience is that you can apply only 
general considerations. Specific things 
will depend on the individual job in 
hand. 

In some instances it is desirable to 
use one part of a wall and build a 
bookcase on either side of the installa- 
tion for appearance and balance. In the 
installation of Fig. 3 it was necessary 
to build a bookcase and match the pan- 
eling of the woodwork in the room. In 
another instance it was most satisfac- 
tory to build a new closet and have 
some shelving over the unit as in Fig. 4. 

Let me call your attention to a small 
item about the cabinet work on this job. 
In my own opinion and in that of the 
cabinetmaker whom the client engaged, 
the closet should have been built flush 
with the wall. The customer didn't 
want that. You can see he got what he 
liked. So long as you install the re- 
ceiver and he lives with the installa- 
tion, everybody can be happy. 

In another case it might be wisest 
to take a complete corner and build it 
up so that it may be closed when the 
unit is not being used. Fig. 5 shows a 
very unusual installation. When closed, 
it is impossible for an outsider to know 
that a TV set and reproducer are clev- 
erly concealed behind what seems to be 
a closet in a corner. If you examine 
Fig. 5 more carefully, you will note 
the break in the woodwork down the 
middle. The part on the left with the 
TV screen is on rollers and slides out 
for servicing. (Never forget when you 
make an installation that you may have 
to service it!) 

Sometimes it may be necessary to 
break into a wall. Some knowledge of 
wall structure is of inestimable value. 
Most of the time you can help your- 
self to 4 inches of depth by cutting into 
a wall. Here's where this helps. The 
point selected for one installation had a 
corner post that projected 15 inches. 
The installation required 19 inches of 
depth. Knowing that we could cut into 
a wall and gain 4 inches, we did just 
that. But we had to do a little car- 
pentry work and some plastering to 
make the wall strong and to get it 
back into shape. 
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Cutting into a wall is sometimes a 
tricky business. There may be a con- 
cealed plumbing, gas, or telephone con- 
duit right where you want to work. 
Explain to the customer that you would 
like to break into the wall and that 
you will leave things as good or better 
than you find them. If there are no 
concealed pipes in the wall, you are 
to go ahead with the job; but if there 
are,. the customer is to pay you for 
your trouble and you will find a new 
location more suitable for the installa- 
tion. 

The more expensive the installation, 
the more chances there are for a two - 
aspirin headache. Sometimes the cus- 
tomer prefers to work through an 
architect, in which case your problems 
are simplified. You just make your in- 
stallation and git. The architect takes 
care of the fancy work and smoothing 
over the rough places with the cus- 
tomer. 

Cabinetmaking 
Always have a definite understanding 

with some local cabinetmaker who will 
agree to work with you and to suit 

RCA photo 
Fig. 4-- Closet assembly was built for TV set. 

Fig. 5- Closed doors hide this irstallation. 
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the whims of the customers you man- 
age to find. This is not too difficult. 
Cabinetmakers are used to fussiness. 
They are fussy themselves, or they 
would still be carpenters. You must al- 
ways be ready to supply a cabinetmaker 
to do the necessary woodworking for 
any installation. He should be a man 
with a fine sense of balance and pro- 
portion and must be willing to go out 
of his way to match already established 
woodwork patterns. One cabinetmaker 

Industrial Teleriston photo 
Fig. 6-A good commercial dual installation. 

did all the installations shown in Figs. 
1, 3, 4, and 5. The layout and arrange- 
ments in Figs. 3 and 5 were by archi- 
tects, while Figs. 1 and 4 were accord- 
ing to the customer's specifications. 

Offer the customer the opportunity to 
choose his own cabinetmaker. It is safe 
in this business to let the customer 
choose his own workmen all along the 
line. But don't let him tell you about 
the radio end of the installation. Here 
you know your stuff. But when he has 
some special ideas about cabinetry, let 
him work them out with the cabinet- 
maker. 

Generally it is better to let the cab- 
inetmaker do his part of the job up 
to a certain point. Then you make the 
installation of the chassis and cable 
leads to various parts of the receiver. 
It is better for you to drill the holes 
you need than to have the cabinetmaker 
responsible for this. Holes that you lay 
out in theory don't always work out 
in practice. Sometimes circumstances 
dictate a different placement of the 
chassis which would necessitate new 
hole locations. When your part of the 
job is done, let the cabinetmaker put 
the finishing touches to make his part 
a work of art. 

There are infinite possibilities in the 
design of a cupboard, bookcase, corner 
installation, etc., to conceal the finished 
product. The doors can just plain open 
and be there when the unit is being 
operated; they can be rolled back; or 
moved back to fit into a ready -made 
slide. These are the extras that make 
the installation a little more expensive, 

but in general add nothing to the pock- 
et of the radio technician. 

While the technician may not be a 
cabinetmaker, he must have sufficient 
understanding of the art and the possi- 
bilities of what can be done with little 
nooks to decide immediately whether 
what the customer is asking for is 
possible. 

Placing the speaker 
The problem of where to put the 

speaker is important in any custom in- 
stallation. I am a firm believer in the 
Klipsch corner speaker because it 
makes use of the floor and walls as 
sounding boards, but few installations 
will ever present the possibility of such 
a genuinely high -quality installation. 
The only one I ever made is in my own 
home. 

The speaker usually presents simple 
cabinetmaking problems because the 
speaker front can be covered with any 
one of a large variety of materials, 
including cloth and woven wood prod- 
ucts like raffia. The speaker should be 
one of the large 12- to 15 -inch- diameter 
units. It is foolish economy to have a 
good television installation and a little 
5- or 6 -inch speaker pushing out the 
accompanying sound. Don't sell the 
customer anything that is going to 
make him unhappy with his installation 
in a short while. The dual commercial 
installation of Fig. 6 has two 12 -inch 
speakers and two large- screen projec- 
tion assemblies. 

The speaker should be so positioned 
that it will face the viewers. 

In connection with the speaker an- 
other little angle is important where 
there are small children. I always in- 
clude in a good custom installation a 
couple of phone jacks and sell the cus- 
tomer a set of headphones for each 
child. Many times the mother doesn't 
mind having the children listen to some 
story, but she wants 'no part of it. 
Unless there are headphones and con- 
nections, there is no simple solution to 
the problem. I have several letters of 
appreciation for these phone -jack in- 
stallations. Incidentally the writers of 
these letters are the women who prob- 
ably sell me to their friends on just 
such a little widget. 

The placement of the controls for the 
receiver is optional. They may be hid- 
den by the masking frame as shown in 
Fig. 7, or the receiver may be operated 
by remote control. 

Cost of the installation 
Cost depends on the character of the 

installation and the amount of work 
necessary. There are several ways of 
billing the customer for the complete 
job. You can sell it to him as a package, 
or you can itemize the unit costs for 
him. It is generally better to sell the 
whole deal as a package, which you can 
break down into component items only 
on request. 

Roughly a TV chassis that includes 
AM and FM costs about $750 for a 
16 x 20 -inch picture of the projection 

type. The direct -view chassis will cost 
considerably less. (In today's market, 
prices are tumbling daily like the walls 
of Jericho when Joshua "fit "that battle.) 
This is the fundamental cost and you 
bill the customer for it at the current 
list price. To this you add the cost of 
the cabinet work if you supply, the 
cabinetmaker. If the customer makes 
his own arrangements with the cabinet- 
maker, let the customer pay him sep- 
arately. Don't even inquire into what 
that work costs. Do your part well and 
let the other fellow have his. 

Securing your prospects 
Building up a custom business is not 

easy, although conducting it is once it 
is built up. We used a postcard tech- 
nique. In cooperation with a good print- 
er we drew up an attractive two -color 
card with some snappy but distinctive 
copy. We sent it to a specially selected 
mailing list for which we paid a pre- 
mium price. I know that many people 
have used such techniques with medi- 
ocre success, but they have used them 
only once or twice. We sent out four 
mailings before we got any nibbles. 
You have to keep everlastingly at it 
or you won't get enough response to 
keep you alive. We still send out a 
series of ten monthly mailings per 
year. This keeps our name before pros- 
pective clients and builds good will 
for us. 

There is some serious stuff on the 
card about us and the services we are 
prepared to render. But there is some 
entertaining humor and inspirational 
stuff there, too. We believe you 
shouldn't invade a man's home via the 
mailman unless you give him something 
that will take the edge off your inva- 
sion. Giving a little entertainment is 
really what made those postcards and 
our business. They were go- givers 
which became after a short time go- 
getters. 

Fig. 7- Controls hidden by the masking frame. 
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Indoor Television Antennas 
By 

EDWARD M. NOLL 

and 

MATTHEW MANDL 

OCCUPANTS of apartments 
where roof antennas are pro- 
hibited must use either an in- 
door or a window antenna to 

receive television programs. These an- 
tennas are satisfactory in areas where 
the signal strength is high, and with 
proper choice of type, dimensions, and 
positioning, can be made to work fairly 
well on weaker signals also. Occasion- 
ally they perform passably even in 

AT END 

7 
ANOTHER SHORT 300n OPEN LEAD AND ATTACH 

IN ACCORDANCE TWIN LEAD 300n LINE 

WITH VELOCITY 

CONSTANT OF 
TWIN LEAD 

zSECTION 

Fg. I- Correcting the "half wave" dipole. 

fringe areas, especially if the location 
is high or the receiver is located on an 
upper floor. Despite the type used, in- 
door or window antennas will not per- 
form miracles, and at best they rarely 
come up to a well planned and erected 
outdoor antenna. 

If he finds it necessary to install an 
indoor or window antenna due to hous- 
ing restrictions, the television techni- 
cian and dealer has the additional re- 
sponsibility of making sure the cus- 
tomer gets a receiver with superior 
sensitivity. There are wide differences 
in the comparative sensitivities of com- 
mercial television sets. If an indoor an- 
tenna is used, best performance is ob- 
tained when receiver sensitivity is high 
and signal -to -noise ratio of the r.f. 
tuner above average. 

The window antenna is preferable to 
the indoor type because it can be made 
more elaborate. Because it is usually 
placed in a less confined area, it can 
deliver a stronger signal to the receiver. 
An indoor antenna must be placed 
where the troublesome multiple reflec- 
tions within a building do not cancel, 
but reinforce to give the best signal. 
There is also appreciable absorption 
and shunting of signal by the building 
structure before it reaches the indoor 
antenna. 
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Outside antennas are not always necessary 

for acceptable television reception 

Similar troubles, of course, often 
plague the window antenna- particu- 
larly if it must be mounted on the side 
of the building away from the trans- 
mitter. This condition is aggravated if 
an intervening structure blocks the 
signal path. 

The window antenna is often subject 
to reflections when it is placed among 
structures as high as or higher than 
it is. Distant reflections put ghosts on 
the screen, while the multiple close re- 
flections to which window and indoor 
antennas are especially liable disturb 
the resolution and sensitivity of the an- 
tenna. A window antenna on the proper 
side of the building and with a clear 
path toward the TV stations will give 
excellent performance. 

Existence of the several variables 
mentioned above means that an experi- 
mental approach must be used. Location 
and orientation of the antenna is cer- 
tainly every bit as important as the ac- 
tual choice of antenna type. 

Selection and installation 
To obtain full benefit from the weak 

available signal, the importance of 
proper antenna dimensions and impe- 
dance matching cannot be over- empha- 
sized. An adjustable type should be 
chosen which can be tuned to the vari- 
ous TV channels to be received. The 
weaker signals can then be "tuned in" 

PICKUP CHARACTERISTIC RITTERN 

STACKED DIPOLES -END VIEW 

DIPOLE ENO VIEW SPACED A /2-F ED IN PHASE 

GROUND LEVEL 

Fig. 2- Fields of single and stacked dipoles. 

exactly -which means a substantial in- 
crease in picture quality. The antenna 
transmission line should be ideally 
matched and of proper over -all length 
to deliver the signal to the receiver at 
maximum strength. In the weaker sig- 
nal areas, a booster improves perform- 
ance of a window or indoor antenna, 
particularly if the signal -to -noise ratio 
and sensitivity of the booster are high. 

Orientation and positioning of the 
antenna are very important for best re- 
sults. There are definite space patterns 

for the various stations in any locality. 
Position the antenna at various trial 
points while checking the signal 
strength by watching picture reception. 
The many reflections inside and near 
walls indicate that space loops are 
closer together and less intense than 
those encountered outdoors. Because of 
these multiple indoor reflections, cor- 
rect orientation of an indoor antenna 
is not always truly broadside to the 
direction of the station. Experimental 
tests must be made before the best 
placement is found. 

Thus, the most can be secured from 
an antenna which has adjustable di- 
mensions, can be moved about readily 
and mounted at unusual angles, and 
can be flexed into various positions 
after mounting. Trial and error alone 
can determine the best place within a 
room and the most satisfactory antenna - 
arm positioning. 

Home -made indoor antennas 
The television technician can use his 

ingenuity in constructing effective in- 
door antennas for customers who can- 
not use outdoor installations. Twin -lead, 
300 -ohm line lends itself well to indoor 
antenna construction because it can be 
concealed easily. It can be mounted on 
the molding or around the window 
frame, or even placed under the carpet 
because it lies flat. It can be cut to 
proper length (depending on the chan- 
nel frequencies allocated to the area) 
and connected as a folded dipole. Har- 
monic relations usually make good re- 
ception possible on the higher channels 
even though the antenna is cut for a 
low channel. Channel 10, for instance, 
is the third -harmonic frequency of 
channel 3 and can be received well with 
an antenna cut for that channel. 

When making a folded dipole from a 
300 -ohm, twin -lead transmission line, 
consider the velocity constant of the 
insulating material. Short each quarter - 
wave side of the folded dipole (Fig. 1), 
at a point obtained by multiplying the 
quarter -wave physical dimension of the 
antenna by the velocity constant of the 
dielectric material. Shorting at this 
point, although it does not change the 
over -all length of the folded dipole pro- 
duces additional signal strength because 
of the effect of the velocity constant 
on the circulating current in the anten- 
na. 
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For example, a folded dipole on chan- 
nel 10 would have an over -all length 
of approximately 29 inches, this repre- 
senting a half wavelength. Each side 
therefore, would be 14% inches. The 

Fig. 3 -a -The JFD antenna, a broad "V" Type. 

Fig. 3 -b -The Ward "V" antenna is inverted. 

short is placed at a point obtained by 
multiplying the velocity constant by 
141/2 inches. If the velocity constant is 
82%, a short would be inserted on each 
side about 11.9 inches from the center 
of the antenna. 

Circular or rectangular antennas for 
indoor mounting can also be made with 
No. 14 to 18 wire. Such an antenna can 
be concealed behind a picture, or the 
wire can be run around an entire win- 
dow frame. Again, tests should be made 
before installing such an antenna per- 
manently, because orientation may be 
incorrect. 

Airplanes and ignition 
Fig. 2 shows the relative patterns of 

a single dipole and a stacked dipole. 
This is an end view with the observer's 
eye level with the antenna. The pattern 
is the same for both the dipole and 
folded dipole. Note that single antennas 
have pickup characteristics in the hori- 
zontal (the desired) direction and ver- 
tical (undesired) direction. The verti- 
cal pickup properties make this type of 
antenna sensitive to ignition noise from 
below and airplane interference from 
above. Ignition noise results in streaks 
across the picture, and airplanes cause 

rapid fading of the picture -in and out. 
The stacked array is much better, 

because of its elongated horizontal pat- 
tern and low sensitivity to pickup. In- 
door or window antennas, however, do 
not lend themselves to stacking because 
of limited available space. If interfer- 
ence is severe, a loop antenna is recom- 
mended, for it is the only antenna which 
the authors have found to have the 
elongated horizontal pattern of a 
stacked array. This circular loop must 
be exactly a wavelength in circumfer- 
ence, must be absolutely vertical, fed 
at exact bottom, and critically orien- 
tated. The gain is high and the perform- 
ance unusual. (See "Antennas for Tele- 
vision, Part VI,' RADIO -ELECTRONICS, 
June, 1949, for further details and 
channel dimensions.) This type can be 
made from No. 14 wire and easily con- 
cealed behind drapes or furniture. 

Commercial indoor antennas 
One of the most common indoor an- 

tennas is the simple dipole made of tele- 
scoping rods. This antenna can be ad- 
justed to proper length and mounted on 
a stand. The antenna rods can also be 
swung to various angles for best re- 
ception. Typical examples are those 
manufactured by JFD Co. and Ward, 
shown in Figs. 3 -a and 3 -b. Another ex- 
ample of this type is the Jiffy -Junior 
put out by Delson (Fig. 4). It has a 
tand with rubber suction cups on the 

bottom to hold the base firmly to any 
surface. Occasionally this antenna can 
be used at the window simply by press- 
ing it against the pane. 

Tricraft Products manufactures two 
special antenna types, (Figs. 5 -a and 
5 -b), one of which is flat and mounts 
under the carpet or behind drapes. The 
second indoor type is tunable with a 
selector switch which is set on the de- 
sired channel. This antenna is one- 

Fig. 4- Jiffy- Junior is another "V" antenna. 

fifth the length of an ordinary chan- 
nel-2 dipole, yet it is tunable to the low - 
and high -frequency television bands. 

Another unusual antenna (Fig. 6) 
manufactured by Radio Craftsmen con- 
sists of a folded dipole which opens 
up much like a metal -tape rule. The 
various channel numbers are recorded 
on the metal tape so the antenna can 
be opened up into a folded dipole of the 
proper length for the channel to be 
received. The arms are fully retracta- 
ble, just like a metal tape measure, 
which in a way it is. 

Fig. 5 -a -This type can be concealed easily. 

Fig. 5 -b- Cylindrical antenna with tuning. 

Jerrold Corporation manufactures a 
combination indoor antenna and booster. 
The antenna is a telescoping dipole 
which mounts directly on the back of 
the booster amplifier, and is an integral 
part of the whole unit. This is perhaps 
an ideal arrangement in the weaker - 
signal areas when an indoor antenna 
must be used. 

The RCA tube department recently 
announced a riew type of indoor antenna 
employing end -loading disks which re- 
duce over -all length and still permit 
reception of low -band stations. Large 
spheres or flat disks at ,the end of an 
antenna increase the effective area at 
the end and thus increase the capaci- 
tive component of the antenna (re- 
ferred to as "end effect "). Then, the 
inductive component, represented by the 
total length of the antenna, can be cor- 
respondingly smaller to resonate at a 
given frequency. This type of antenna 
functions well on the high -frequency 
channels because its physical length 
corresponds to a half -wavelength on 
these channel frequencies. 

A built -in antenna 
Philco has just announced that their 

latest receivers include built -in an- 
tennas, and it is likely that other man- 
ufacturers will have followed their ex- 
ample before this is printed. 

The foregoing commercial indoor 
types are the result of much research 
and clever design by manufacturers, 
and often produce excellent results. But 
it should be emphasized again that, if 
the location is in a fringe area and near 
ground level, not much can be done to 
secure a completely satisfactory pic- 
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ture. For really long -range reception, 
of course, the indoor type of antenna 
is out of the question. A roof antenna 
is preferable; if it cannot be used, the 
window type is the one that must be 
installed. 

Commercial window antennas 
Many standard dipoles and folded 

dipoles commercially available for roof 
mounting have special mounting brack- 

t 
Fig. 6 -The "Slide- Rule" is exactly tunable. 

ets which adapt them to window mount- 
ing also. There are a few special win- 
dow -type antennas such as the Jiffy - 
Tennas manufactured by the Delson 
Manufacturing Co. (shown in Fig. 7) 
which can be mounted to the window 
frame by a screw expansion system 
which holds it firmly. 

-REA10ABLE 

ADJUST LENGTH N I 

MOUNTS TO WINDOW BY 

EXPANSION PRESSURE 

1 
ROTATES 

1 

MOUNTS TO WINDOW 

BY EXPANSION PRESSURE 

Fig. 7 -Two easily -mounted window antennas. 

One type consists of a folded dipole 
director or reflector combination with 
sliding rods and trombones to permit 
adjusting the length for optimum re- 
ception of a specific channel. The an- 
tenna can be readily moved and orien- 
ted for proper positioning. The small 
element can also be used as an inde- 
pendent high -band dipole and the folded 
element as an independent low -band 
folded dipole. The smaller dipole is in- 
dividually adjustable as to positioning 
and can be set separately from the 
folded dipole for ideal reception of a 
high- frequency station. This is neces- 
sary in many locations. 

A second type of window antenna con- 
sists of a high- and low -band dipole, 
also independently adjustable as to 
length and orientation. In this form the 
high -band dipole is stacked above the 
low -band dipole. 

While there is less opportunity to po- 
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sition a window than a roof or indoor 
antenna, it can be tried on each side, 
below, and sometimes above, each of 
the available windows. 

Many private home housing projects 
prohibit outdoor antennas. In such in- 
stances indoor antennas should be 
placed in the attic -if there is one - 
rather than in the room where the re- 
ceiver is located. Height is always a 
dominant factor in increasing signal 
strength, and versatile antenna types 
can be mounted in the attic at the apex 
or some other convenient point under- 
neath the roof. The antenna should, of 
course, be checked in various positions 
and adjusted for correct length and 
orientation to obtain the best possible 
performance. 

Summary 
All indoor and window types suffer 

by comparison with the high outdoor 
types, and installation precautions must 
encompass all possible means to secure 
the most from these devices. However, 
when an indoor or window antenna takes 
full advantage of installation, impedance 
match, orientation, and the other factors 
detailed in this article, it sometimes per- 
forms as well or better than an outdoor 
antenna poorly installed in ternis of ori- 
entation, impedance match to receiver 
and position. 
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THREE NEW TV RECEIVERS 

Raytheon Voyager. Portable for a.c. or 
d.c. Circular 7 -inch screen. Indoor an- 
tenna furnished with set. Luggage -type 

cabinet 163 x 17í/a x 91/2 inches. Ship- 
ping weight 42 pounds. (Raytheon Mfg. 
Corp., Belmont Radio Corp. Div., Chi- 
cago, Ill. 

Meek portable. 7 -inch picture tube. 6- 
inch PM speaker. Luggage -type case 
has front cover and space for portable 

The circular antenna is behind 
. 

,, 

il 

the picture. 

: , 

Indoor antennas need not be exposed to view. 

antenna included with receiver. All - 
channel tuner has fine -tuning control, 
18 tubes, 4 rectifiers. A.c. operation 
only. Weight, 28 pounds. (John Meck 
Industries, Inc., Plymouth, Ind.) 

Hallicrafters T.69 custom chassis. 16- 
inch tube. 130- square -inch picture. 
Push -button tuning. 300 -ohm antenna 
input. 8 -inch PM speaker. Chassis fur- 
nished on wood frame for custom tn- 

stallations (no cabinet available). 
Height 19E /z, width 23, depth (not in- 
cluding knobs) 2134 inches. 19 tubes, 3 
rectifiers. ( Hallierafters Co., Chicago.) 
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TV Station Studio Controls 
The video signals are corrected, mixed, 
and passed to the master control 

By MORTON SHORE 

Fig. I- Control operators "touch up" signals from several studio cameras. 
CAMERA CONTROL CAMERA 

VIEW FINDER 
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HIV BUNKING 

MIXER 
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OUTPUT PIX t BLANKING TO MIXER 

- s PIX VIDEO AMR. I 
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WAVEFORM 
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CALIBRATING CIRC 

I VERTDEFLI 

IFREQ. HALVING CIRCUIT 

V H 

TO HORIZ PLATES 

WAVEFORM MONITOR 

IVERT DEFL. 

TO PIS TUBE VERT DEFL 

Fig. 2 -Block diagram shows 
components of a control unit. 

VERT DRIVING 

PULSE AMPI. 

HOPI DRIVING 

PUSSE AMP.. 

Q FOR 

rCAMERA 

I HDRIZ DEFL.I IH V SUPPLY 

CONNECTS TO PIX TUBE 
HORIZ DEFL.CIRCUIT 

TO PIX TUBE HORIZ QEFL. 

VIDEO BLANKING PULSE J VERT DRIVING PULSE FROM SYNC GEN 

HORB DRIVING PULSE FROM SYNC GEN 

THE immediate output signal of 
each camera is usually below the 
quality standards of the station, 
or may differ from the exact needs 

of the particular program. To compen- 
sate for these differences a chain of 
electronic devices is employed. The first 
of these, the electronic viewfinder, is di- 
rectly attached to the camera by plug 
and socket connections. 

The camera operator looks into the 
viewfinder and sees a reproduction of 
the scene picked up by the target of the 
image orthicon. If it is out of focus or 
improperly sized he can make correc- 
tions immediately. He can also monitor 
the picture and more easily correlate 
the program director's instructions 
with the actual scene. 

Each viewfinder consists of a video 
amplifier which is attached to the cam- 
era's video amplifier, vertical and hori- 
zontal sweep amplifiers, and a picture 
tube. The picture tube -unlike any me- 
chanical optical device-can reproduce 
the televised scene accurately despite 
quick background changes or low light 
levels. 

Camera control units 
Each camera is more completely con- 

trolled by the camera control unit. 
There is one for each camera, and they 
are combined in a console, as in Fig. 1. 
The main functions of each unit are 
to amplify and regulate the camera 
signal, correct its focusing, and insert 
and set the amplitude of the blanking 
pulses for the composite signal. 

Other purposes of this unit are to 
amplify and control the camera driv- 
ing pulses; provide an accurate cali- 
brated signal for comparison tests, and 
insert sync pulses into the composite 
signal when only one camera is used. 

Each one of the above functions has 
an external control. The camera oper- 
ator uses these in conjunction with two 
monitor screens to enable him to regu- 
late and correct the picture. 

One monitor screen (10 inches for 
RCA and 12 inches for Du Mont) shows 
the actual picture, and another (5 
inches for RCA and 7 inches for 
Du Mont) shows it in its original 
waveform. The operator can adjust the 
picture for maximum definition and de- 
tail by observing the two monitor 
screens. 

The waveform monitor enables him 
to observe the closeness to the maxi- 
mum black level (same as blanking 
pulse height) of the strongest video 
signal. By setting the black level to 
approximately 75% of the total com- 
posite picture amplitude, and keeping 
the darkest video signal just below this 
mark, a picture of ideal brightness and 
contrast will result. 
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The picture monitor enables the op- 
erator to correct and double check the 
adjustments made according to the 
waveform monitor, and adjust the fo- 
cusing. An accurate combination of all 
these adjustments results in a picture 
of maximum definition and detail. 

The program director usually sits di- 
rectly behind and slightly above the 
camera control console. From this van- 
tage point he or she is able to see all 
the camera monitors as well as the 
action in the studio. The director is 
then in a position to designate which 
of the cameras shall go on the air and 
also to direct any special effects such 
as dissolving or fading that may be 
desired. 

The director uses a small sound sys- 
tem to transmit instructions to the 
cameramen, control operators and other 
operating personnel who wear head- 
phones. Thus, full control is maintained 
over the lighting and placement of cam- 
eras and microphones. Actors and 
sound- effects men may receive instruc- 
tions off -stage through headphones or 
speakers. 

The actual component parts which 
supply the signals to the monitors and 
the other units regulated by the cam- 
era control unit are shown in Fig. 2. 

With few exceptions the circuits are 
very similar to those in a television 
receiver. One of the important ones 
not found in a receiver is the frequency - 
dividing circuit. It consists of a buffer 
amplifier connected to the output of 
the picture tube's vertical and hori- 
zontal scanning amplifiers, followed by 
a 2 -to -1 frequency divider and a dis- 
charge tube. 

The output of this circuit is applied 
directly to the vertical or horizontal 
plates of the waveform monitor. When 
it is switched in, two separate wave- 
forms appear, which accurately show 
the complete blanking pulse and the 
very beginning and the very end of 
one complete picture frame. 

Mixing equipment 
The output of each camera is fed 

into a mixer (Fig. 3), which determines 
what is to go on the air. Externally it 
appears very similar to the camera con- 

* trol units, and many of its internal cir- 
cuits, which include two monitors, are 
also very similar. 

The outstanding circuit of this unit 
is the lap and fade dissolve and super- 
impose signal circuits. With these, one 
scene can be gradually eliminated, 
while the other is gradually brought 
in. Also, the outputs of two or three 
cameras can be mixed together, with 
emphasis given to any particular one. 
These methods make the system highly 
versatile, and television as a whole, 
more entertaining. 

Master control 
There are usually several studios in 

a large station. Therefore, a master 
control system (Figs. 4, 5) has to be 
used so that all the programs can be 
reviewed. Of course, only one program 
is sent out at one time, but simultane- 
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Courtesy Allen 9. Du Mont L,tUeturiee. Fr. 

Fig. 3 -All pis signals go to miser (second from rigit). This is a portable :en-rol setLp. 

Fig. 4 -The master control operator is the 

ously other programs have to be re- 
hearsed, checked, and timed. Also, they 
have to be distributed to various mon- 
itors throughout the studio, especially 
to the executive offices and sponsor's 
reviewing rooms. 

Other functions of the master con- 
trol are to pick up and correct remote 
and network shows, and double -check 
all programs before and after they 
leave the transmitter. 

Telephone and intercommunicator 
switchboards enable operators at mas- 
ter control to maintain contact with 
personnel in the studio, at the trans- 
mitter, and on remote locations. Pro- 
visions are made for feeding program 
audio into the head -sets of the camera- 
men and other personnel to enable 
them to hear the program when they 
are not receiving instructions or other 

urtrey O , Y. LT,rir,e I', 
distribution chief of the television station 

information necessary for the success- 
ful television program. 

Master control operators are respon- 
sible for switching between studios 
when one program ends and another 
begins or when it is necessary to inject 
some types of commercials or weather 
and time information into a live broad- 
cast. 

NETWORK PIPUTS 

STUDIO C 

MASTER CONTROL 

TO TRANSMITTER 

LINES TO MONITORS 
THROUGHOUT STUDIO 

BUILDING 

FROM TRAASMITTER FOR 

DOUBLE CHECK 

Fig. 5 -Block diagram of master control unit. 
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C -R tube is in a hooded adjustable mounting. 

ORIENTING the TV antenna is 
a job which daily poses an 
ever -changing series of prob- 
lems to installation crews. 

Since TV signals travel in a straight 
line from the transmitter, the receiving 
antenna must be exactly positioned if 
it is to pick up the strongest possible 
signal. This may be a fairly simple 
problem in areas where there is only 
one television station; where several 
are located at different points of the 
compass, it can be extremely difficult to 
orient the antenna for good reception 
from all of them. 

Ghosts caused by multiple signal 
paths from the transmitter create an- 
other serious problem. In some locations 
it is necessary to orient the antenna for 
minimum ghost interference rather than 
maximum signal. Often the adjustment 
required to get a good picture on one 
channel will result in very unsatisfac- 
tory reception on another. Installation 
of a television receiving antenna is 
therefore frequently a compromise de- 

17 
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z 

DIMENSIONS IN INCHES 

48 

kve s /8.1, 8-3i8 8-3i8 
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Fig. I -How to lay out the sheet of plywood. 

Roof -Top 
Televiser 

By ROBERT F. SCOTT 

termined by the location of the trans- 
mitters, ghosts on one or more channels, 
and the direction of the weakest signal 
compared to the direction of the others. 
Interference from other receivers, auto- 
mobile ignition, electric and electronic 
equipment, and transmitters outside 
the TV bands is another problem. 

The installation crew makes the re- 
quired adjustments by observing the 
picture on the receiver. Standard in- 
stallation procedure demands at least 
one man on the roof with the antenna 
and another at the receiver. Portable 
telephones or intercom systems are used 
for communication. Using this method, 
the average crew may take several 
hours to orient the antenna for optimum 
all- channel performance. 

ALL FILLETS ARE 3/4" 
"QUARTER ROUND" MOULDING 

DIMENSIONS GIVEN IN INCHES 

4 

17 

We have found that one man can take 
a portable TV receiver to the roof and 
orient the antenna in approximately 
half the time required by a two -man 
crew with telephone communication. 
Since no battery- powered TV receiver 
is available at this time, a Pilot TV37 
portable television receiver was modi- 
fied for the purpose. 

This set is just one of a number that 
can be so modified. Almost any small 
chassis with an electrostatically de- 
flected and focused picture tube can be 
used. Since most sets of this type have 
a 7 -inch tube, weight and size can be 
reduced considerably by replacing the 
picture tube with the 3 -inch size. Some 
of these are currently available on the 
surplus market for less than $3.50. It 

REEL FOR AC LINE CORD 

10-1/2 3/4 
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7-1/2 
3-1/4 

2-I/8 
17 

17 
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Fig. 2 -This completely dimensioned drawing may be used to duplicate case made by author. 
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may be necessary to replace or rewire 
the picture -tube socket. 

If a suitable set is not available, you 
may find it worth while to build one 
especially for this application. Its size 

%CUNT SOCKET NERE 3.1 /e'DIA FOR CR TUBE 

r--- 13 7/4` --y 3-7/8' 
3/e-' WOOD 1 

8 3/e 

MAKE SUS- 3/16uASCNITE 

Fig. 3- Working drawing for C -R -tube holder. 

can be held down to a minimum by 
omitting the audio channel. 

The chassis of our Pilot TV37 was 
removed from its cabinet and installed 
in a lightweight plywood case designed 
to stand up under hard usage. Con- 
struction of the case is shown in the 
photographs and drawings. A reel hold- 
ing approximately 100 feet of a.c. line 
cord is fastened to the back of the case. 
Additional line cord can be carried on 
another reel for use when more is re- 
quired. 

The case was constructed from a 
sheet of 14 -inch plywood 48 inches wide 
and 36 inches long. Fig. 1 shows how 
the plywood sheet can be laid out to 
avoid excessive waste. Note that only 
the shaded areas are wasted. A bench 
saw is recommended for cutting the 
sheet. If one is not available, use a saw 
with fine teeth and support the sheet 
between two chairs or sawhorses to 
avoid splintering. 

Plywood was selected to keep weight 
at a minimum. Unfortunately, 14 -inch 
wood is too thin to hold nails or screws 
in its edges. Therefore, fillets were made 
from lengths of % -inch quarter -round 
molding. These are shown in the ex- 
ploded view, Fig. 2. The case was con- 
structed in two parts. One consists of 
the front, right side, and top; the other, 
the left side, bottom, and back. The 
pieces of each section are held together 
with wood glue and brads through the 
plywood into the quarter -round fillets. 
The halves are held together with %- 
inch wood screws. 

The chassis of the receiver is turned 
on its side and screwed to the right 
side of the case with its controls pro- 
jecting through 1 -inch holes drilled 
in the recessed front panel, as shown 
in Fig. 2 and in the photographs. The 
C -R tube is mounted in a hinged lid set 
into the top of the case. The lid is ad- 
justable so it can be raised to nearly 90 

degrees, making it easy to see the pic- 
ture when working directly above the 
set as one is likely to do when making 
installations. In the first case we built. 
the controls projected through a straight 
panel and the C -R tube was behind a 
piece of safety glass located approxi- 
mately in the spot where the speaker 
is in this design. We soon found that 
the projecting knobs are likely to catch 
on the rungs of a ladder and cause a 
serious fall or damage the set. Further - 
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more, it was impossible to see the pic- 
ture unless we were directly in front 
of the set. Even then, there was no way 
of shielding the face of the tube from 
sunlight. In this design, the tube is 
adjustable, and the lid protects the 
tube and serves as a sunshield. 

Fig. 1 shows how the sides (I) of 
the shield are cut from the 1,4-inch 
plywood sheet while Fig. 3 shows these 
as being made from 1'36-inch Masonite. 
We used scraps of Masonite because 
we wasted some plywood in experiment- 
ing with the design of the front panel. 

The top and front of the lid were 
made of % -inch plywood because there 
was no room inside for fillets. The hole 
in the front is cut just large enough 
to pass the face of the C -R tube with 
approximately 346 inch all around. A 

heavy rubber band may be slipped 
around the front of the tube to cushion 
it where it passes through the front of 
the lid. The duodecal C -R -tube socket 
was replaced with one with an angle - 
bracket mounting plate. New leads 
were installed to permit placing the 

135 

tube in the lid. Approximately 10 inches 
was added to the speaker leads to allow 
it to be mounted in the front of the 
cabinet. The present leads are long 
enough for mounting the speaker in the 
left side of the case if desired. 

The lid can be locked in any position 
with a carriage bolt and wing nut pass- 
ing tnrough a hole in the lest side and 
the curved slot in the side of the lid. 
The head of the bolt rests flat against 
the inside of piece I, with the shaft 
extending outside the case. The radius 
of the slot is shown. If the slot is cut 
first any misalignment of the lid is 
likely to cause binding. If you are not 
handy with tools follow this procedure 
when cutting the slot: Mount the lid in 
place with two small butt hinges along 
the rear edge. Drill a 14 -inch hole in 
the left side 6 inches from the rear and 
1 inch from the top. Push the point of a 
pencil through the hole until it rests 
against the side of the lid. Move the 
lid up and down several times to trace 
the radius of the slot. Using this curve 
(Continued on bottom of Page 36) Is 

Bock, bottom, and left side of ce s' ore remcvab e in o single unit for ad;usf ng receiver. 
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Antenna switch and booster, shown side by side, make good companions for the TV showroom. 

TV ANTENNA SWITCH 
STORE demonstrations of TV sets re- 

quire that several receivers be con- 
nected to the same antenna. It is also 
convenient to be able to switch a booster 
in and out of the circuit at will to show 
its effect on the picture. To avoid the 
oscillation troubles and mismatch which 
invariably occur when several sets are 
connected together haphazardly with 
random lengths of 300 -ohm line, we 

built an antenna change -over switch 
which enables a salesman to choose any 
one of several sets for store demonstra- 
tion and to use the same antenna with- 
out having to worry about the possible 
effects of overloading or oscillation. 

There is a small amount of capaci- 
tance transfer of signal within the 
switch, but results in actual use have 
proved quite satisfactory. Occasionally 

ROOF -TOP TELEVISER 
(Continued from page 35) 

as a guide, cut out the material 'Is inch 
on each side and sand smooth. 

The holes for line cord and antenna 
terminal strip can be located at any 
convenient position in the back of the 
case. A good handle completes the job. 
The case can be finished as desired. 

Operating hints 
This set is designed as a time -saver 

for installation crews and service tech- 
nicians. Certain precautions must be 
followed for personal safety. It can 
replace one man or perhaps two on some 
jobs but should not be permitted to do 
so at the expense of personal safety. 
If the roof cannot be reached without a 
ladder, make sure the ladder is long 
enough to project above the roof so you 
can step from it to the roof without 
danger of falling. Never burden your- 
self with more than you can safely 
carry up and down the ladder. It is 
much safer to use a rope to pull the 
antenna and receiver up on the roof. 
Always carry the set to the roof before 
unreeling the line cord. A trailing line 
cord or transmission line can be very 

dangerous when moving up or down a 
ladder. 

With this little set, you will be able 
to make an ideal installation in the 
shortest possible time. Ghosts caused 
by multipath reception can be reduced 
to a minimum consistent with good pic- 
ture quality. You may find ghosts when 
the antenna is connected to the set in 
the home which did not appear in the 
receiver on the roof. In most cases this 
will be caused by a mismatch between 
the line and antenna or line and re- 
ceiver input. Make sure that the 
transmission line does not run close to 
drains, gutters, downspouts, or large 
metallic bodies. This type of trouble 
can often be cleared up by using strips 
of thin metal foil or small metal slid- 
ers around the transmission line at the 
receiver, adjusting them for strongest 
signal and minimum ghost. Several 
firms manufacture small metal clips 
especially for this purpose. Instruc- 
tions for adjusting these devices will 
be found in the article "Improve Your 
Television Picture," in the August, 
1949, issueof RADIO -ELECTRONICS. 

By LYMAN E. GREENLEE 

it is necessary to move one of the lines 
going to a particular receiver to stop 
feedback between sets, but otherwise 
no trouble has been encountered with 
the switching arrangement, which saves 
a lot of time that would be wasted in 
moving antenna connections from one 
set to another. The switching arrange- 
ment also makes an excellent impres- 
sion on prospective customers. 

Standard Mallory switches were as- 
sembled on a Masonite panel as shown 
in the photographs and drawing. All 
internal wiring was done with short 
lengths of 300 -ohm line. Connections 
were made as short as possible, with a 
definite plan followed so that both aides 
of the twin line were kept exactly the 
same length. This last point is impor- 
tant. Avoid sharp bends in the internal 
wiring. 

The middle switch was made from 
two stock switches. The frame from a 
Mallory No. 161L "Hamswitch" was 
used with the contact assembly taken 
from a Mallory No. 1326L switch. The 
resulting combination has a wide (2'4- 
inch) spacing between sections to sep- 
arate the booster input and output lines 
more. Booster input goes to one section 
of this switch, and the output to the 
other section. Thus it is possible to con- 
nect and disconnect a booster at will. 

Standard antenna terminal strips of 
bakelite were used as input and output 
connectors. Ten of these strips are re- 
quired. The TV antenna goes to the top 
left strip, and the booster input and 
output to the middle and right strips. 
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Make all connections with 300 -ohm ribbon lins. 

The other strips numbered 1 to 5 go to 
TV sets on the floor, while strips 6 and 
7 go direct from the antenna to other 
sets, boosters, etc. Strips 6 and 7 are 
never connected through the booster 
circuit. By manipulating switches, the 
booster may be cut in or out at will to 
from one to five sets selected by the 
five -position switch, while two other 
sets or a matching stub may be con- 
nected to positions 6 and 7 for direct 
connection to the TV antenna. 
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Counters For Prospectors 
Sourie typical commercial instruments 

By RICHARD H. DORF 

Nuclear 2610 offers three sensitivity ranges. 

BEFORE the war the Geiger count- 
er was a laboratory instrument. 
Comparatively few people had 
ever heard of it. Today manufac- 

turers are putting out counters in large 
quantities to adventure- and fortune - 
minded prospectors. The new instru- 
ments are small, efficient, and thorough- 
ly portable. They're easy to operate, in 
general, requiring no technical skill 
on the part of the user. 

Geiger counters are available in mod- 
els from the very simplest -no vacuum 
tubes at all -to the most complex -sev- 
eral tubes, automatic scalers, calibrated 
meters, and so on. The most common 
type consists of the tube, one or more 
amplifier tubes, a headphone circuit for 
counting the clicks, and a meter for 
reading the amount of radiation in 
more or less accurate terms of milliro- 
entgens per hour. 

The term milliroentgens (abbreviated 
mr), by the way, has been used for 
years mainly by the medical profession 
in measuring radium radiation. It is 
not especially suitable for the ordinary 
prospector, and at least one counter 
manufacturer has calibrated his meter 
in counts per minute. Many of these 
instruments are used in atomic plants 
and laboratories, however, to make sure 
workers do not absorb more radiation 
than they can stand. The Bureau of 
Standards gives 12.5 mr per hour as 
the maximum health tolerance level, 
and of course the scale markings in 
mr /hr are vital there. 

A typical instrument 

The Model 2610 portable survey me- 
ter, made by Nuclear Instrument & 

Chemical Corp., Chicago, is typical. It 
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Nuclear "Sniffer" uses vibrator power supply. 

is diagrammed in Fig. 1. Two submini- 
ature pentodes are used, with three 
300 -volt batteries in series for the high - 
voltage supply. 

Model 2610 contains a self -quenching 
tube (as do most of the instruments). 
There is a single pulse of current 
through R1 each time the tube breaks 
down. 

R2 and R3 are a voltage divider 
across the 67.5 -volt B- battery, and bias 
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The Fisher C -I I has a neon oscillator fupply. 

the grid of V1 so that it conducts. 
The filaments of V1 and V2 are par- 
alleled and connected through R4 to 
ground. The V1 plate and screen cur- 
rent passing through R4 biases V2 to 
cutoff. 

When a negative pulse from the Gei- 
ger tube reaches the grid of V1, V1 
plate current decreases, and plate volt- 
age becomes more positive. The rise of 
plate voltage is coupled through C4, 
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Fig. I- Pulses furnished the meter deflect it in proportion to the frequency of the pulses. 
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C5, or C6 to the grid of V2, which, 
with this positive voltage on its grid, 
begins to conduct. The V2 plate cur- 
rent passing through R4 makes its top 
end more positive, pushing VI further 
toward cutoff, increasing its positive 
plate voltage, and making V2 conduct 
more heavily. The action builds up 
very quickly until Vl is completely cut 
off and V2 is conducting heavily. 

As soon as V1 has reached cutoff, 
it no longer furnishes a rising positive 
voltage to the grid of V2. The V2 grid 
then falls to its resting value of zero 
volts, the current through R4 causes a 
voltage drop sufficient to bias V2 to 
cutoff, and the charge on C1 from the 
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changes in radiation intensity would 
not be registered quickly. 

C4, C5, and C6 are the range- select- 
ing capacitors, providing ranges of 0.2, 
2, and 20 mr/hr. They are part of a 
time- constant circuit including R9 and 
R10. When the pulses are few and far 
between (on the 0.2 -mr /hr scale) a 
fairly large capacitor (C4, .005 µf) is 
needed to transmit them. Use the an- 
alogy of a low audio frequency. 

When the pulses are practically con- 
tinuous (in a strong field), a very small 
capacitor (C6, 40 µµf) serves to at- 
tenuate them and keep the meter from 
rising above full scale. Here again an 
analogy -high audio frequencies. R10 
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Fig. 2 -The neon lamp in the EI- Tronics SM -3 limits the amplitude of the pulses reaching V2. 
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Geiger tube pulse has been dissipated. 
The circuit then returns to normal. Dur- 
ing the return to conduction of V1, the 
negative -going plate voltage, coupled 
to the V2 grid through C4, C5, or C6, 
has hastened the cutoff of V2. The en- 
tire cycle takes place very quickly. 

The meter is connected in series with 
the plate of V2 and the 67.5 -volt supply. 
If it were not for C7, the needle would 
theoretically (not actually, because of 
mechanical inertia) rise to maximum, 
then fall to zero for each pulse. The 
addition of C7, however, together with 
R8, makes a time -constant circuit 
known as an integrator. The capacitor 
C7 is charged by each pulse of V2 plate 
current. The degree to which it dis- 
charges after the pulse is governed by 
the time interval between pulses. The 
closer together the pulses, the greater 
the average voltage across C7 and the 
higher the meter reading. 

Since the meter must respond only 
to the number of pulses, not to their 
intensity, the one -shot multivibrator 
circuit is necessary, rather than a sim- 
ple amplifier. Since V2 is brought from 
full cutoff to full conduction and back 
for each pulse, no matter what its 
strength, all pulses reaching the meter 
integrator are of the same amplitude. 
Because the pulses do not take place 
at regular intervals, but at random, 
the meter needle does fluctuate and 
the eye must strike an average. The 
fluctuations could be slowed down by 
larger values for C7 and R8, giving a 
longer time constant than the present 
3- second one. That would make the 
meter slower to respond, however, and 

adjusts the time constant so that the 
meter can be recalibrated. 

It is often more convenient when 
prospecting to wear headphones and 
listen for a sudden increase in radia- 
tion. Connected across R4, phones are 
provided for that purpose in this in- 
strument. 

Another type of counter 
Another instrument which does the 

same job is model SM -3 made by El- 
Tronics, Inc., Philadelphia. The circuit, 
shown in Fig 2, is typical of a number 
of counters. A neon lamp is used to 
perform the function of the one -shot 
multivibrator which appears in the cir- 
cuit of Fig. 1. 

The negative pulse from the Geiger 
tube strikes the grid of V1, which is 
zero- biased as an amplifier. The ampli- 
fied pulse, now positive, appears at the 
plate. On the 0.2- and 2 -mr/hr posi- 
tions of the range switch, the amplified 
positive pulse at the V1 plate is recti- 
fied by the self -contained diode. The . 

rectified negative pulse is larger than 
the original input pulse; it appears 
across R3 and R2 in series. Since the 
input pulse also appears across R2, 
this is effectively a regenerative feed- 
back arrangement, giving extra ampli- 
fication. The amount of feedback is de- 
termined by the capacitances of Cl and 
C2. 

On the 20 -mr/hr range, there is no 
feedback. The B- supply and the zero 
bias on V1, with the value of R5, set 
the plate voltage of VI at 50, 17 volts 
below the breakdown potential of the 
neon lamp. In the absence of radiation, 

therefore, the lamp is effectively an 
open circuit and no blocking capacitor 
is needed between the two stages. 

When a positive pulse appears at the 
plate of V1, it is large enough to make 
the lamp conduct. V2 is normally biased 
to cutoff by R10 in series with the neg- 
ative end of the B- supply. When the 
lamp conducts, the positive plate volt- 
age of V1 is placed across the voltage 
divider R6- R7- R8 -R9. The switch - 
tapped portion of the voltage is applied 
to V2, which amplifies it and applies it 
to a meter integrating circuit similar 
to that of the instrument described first. 

When radiation is in the order of 
20 mr /hr, the frequency of the pulses 
is great enough to keep the meter in- 
tegrating circuit charged even with 
fairly low values of voltage. On the 
lower ranges, however, the pulse rate 
may be too low to keep the meter still 
enough to read. For radiation intensi- 
ties on the 0.2 -and 2 -mr/hr ranges, 
therefore, the feedback in V1 raises the 
V1 output and transfers more voltage 
through the neon lamp to the voltage 
divider. Section e of the range switch 
also taps grid voltage for V2 from a 
higher point on the divider. The neon 
lamp insures that the voltage at the 
top of the divider does not greatly ex- 
ceed 67 (its striking potential) and 
blocks the d.c. resting plate voltage 
of Vl. 

High -voltage supplies 
The obvious solution to the problem 

of securing 900 volts for the Geiger 
tube in a portable instrument is to use 
three 300 -volt, miniature dry batteries. 
Many manufacturers, including the 
makers of the two instruments de- 
scribed, have done this. The dry bat- 
teries are fairly heavy, however, and 
are expensive. 

The next most obvious solution is 
the use of a vibrator operating from 
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Fig. 3- Relaxation oscillator feeds the I L4. 

flashlight cells. A number of counters 
take this way out, including the home- 
made job described in the September 
issue and the Sniffer shown in one of 
the photographs (Nuclear Instrument 
and Chemical Corp., Chicago). 

An ingenious high -voltage supply 
using a relaxation oscillator (possibly 
inspired by television circuits ?), en- 
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The Precision IOS has only a single battery. 

ergizes the Geiger tube in some count- 
ers. Fig. 3 shows the high -voltage sec- 
tion of the M- Scope, model C -11, made 
by Fisher Research Laboratory, Inc., 
Palo Alto, Calif. 

Cl and Rl, with the neon lamp, form 
a relaxation oscillator powered by three 
45 -volt batteries in series (These bat- 
teries are also used to power all the 
vacuum tubes. A pair of flashlight cells 
lights the filaments.) The output of 
the oscillator is applied to the 1L4 grid, 
which is amplifier- biased by a 10 -meg- 
ohm grid leak. 

The plate load of the 1L4 is a 4.5 -h 
audio choke. Because the oscillator pro- 
duces a sawtooth wave instead of a 
sine and because of the inductive load, 
the a.c. voltage across the choke is in 
the neighborhood of 1,000. It is passed 
through C2 and rectified by the diode 
section of a 1S5. The 1S5, by the way, 
has no other function in the instru- 
ment, and none of its other electrodes 
are used. 

R2, R3, C3, and C4 form a filter cir- 
cuit which is adequate because of the 
very low current drawn by the Geiger 
tube. Fifteen neon lamps in series 
across the output of this supply regu- 
late the voltage. The potentiometer 
across the first two furnishes the volt- 
age for the Geiger tube anode. The 
control adjusts the voltage to the point 
at which the tube operates on its 
plateau. A small positive voltage taken 
from the top of the lower neon lamp 
is used to bias the grid of the first 
amplifier tube in the conventional por- 
tion of the counter. 

One of the very simplest Geiger 
counters on the market is model 105 of 
Precision Radiation Instruments, Inc., 
Chicago. Containing no vacuum tubes 
and using a single 300 -volt battery, it 
is claimed to be more sensitive than 
most instruments. 

It is diagrammed in Fig. 4. A single 
crystal earphone is connected directly 
across the Geiger tube's anode load re- 
sistor; there is no amplification. But 
the striking feature of the 105 is its 
power supply. 

A single 300 -volt dry battery and two 
polystyrene capacitors with very high 
leakage resistances give the requisite 
900 volts -very nearly a case of getting 
something for nothing. 

In the normal position of the four - 
pole, double -throw switch (as shown in 

OCTOBER, I 9 4 9 

Fig. 4) the battery and the two capaci- 
tors are in series, with the negative 
battery pole on the Geiger tube's cath- 
ode. The spring -operated switch places 
the capacitors in parallel with the bat- 
tery, so that each is charged to 300 
volts. When the switch is released, bat- 
tery and capacitors are again in series. 
Since the latter are charged to 300 
volts each, the total voltage from the 
negative pole of the battery to the end 
of the string is 900 volts, and this is 
applied to the Geiger tube. 

The insulation of the capacitors is 
so good and the current drawn so low 
that a single flick of the switch suffices 
to charge the capacitors for as long as 
15 minutes of operation. When the op- 
erator fails to hear the background 
count in his headphone, he knows the 
charge has dissipated and flicks the 
switch again. 

This type of instrument, along with 
the others which have no meter, is very 
satisfactory for prospecting but will 
not give accurate quantitative measures 
of the amount or quality of a uranium 
deposit. Accuracy is hardly necessary 
in most cases, however, since a high 
click rate is sufficient to indicate that 
samples of ore should be sent to an 
assay office. 
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Although counters suitable for pros- 
pecting are entering the market in in- 
creasing numbers, no presently avail- 
able model is yet offered for a few dol- 
lars. Prices vary from about $55 to 
$300. For that reason, the prospective 
buyer should look over the field thor- 
oughly and purchase the instrument 
best suited to his need. The radio-elec- 
tronic technician and hobbyist is in an 
especially good position to pick and 
choose. 

The counters described above repre- 
sent only a fraction of those on the 
market. A list -as nearly complete as 
we can make it -will be sent to any 
reader who requests one. 

GM TUBE 

Fig. 4- ''Something- for -nothing" power supply. 

NEW MINIATURE PRINTED CIRCUIT 

A new lightweight printed circuit is 
being introduced in the Telex model 200 
hearing aid. The major portion of the 
three -stage amplifier circuit is con- 
tained on a 0.025- inch -thick polystyrene 
plate approximately 2% by 1% inches. 
The weight of this plate, complete with 
resistors, capacitors, and conductors is 
3/46 ounce. 

Conductors are of a colloidal silver 
compound which is deposited by a silk - 
screen process. The material etches into 
the plastic plate assuring positive ad- 
hesion. 

Resistors of a colloidal graphite com- 
pound are depos- 
ited in a thin film; 
the plate may be 
bent without dam- 
age to the resis - 
tors. An acetate - 
film covering her - 
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seals the 

MOE resistors and pro- 
vides protection 
against damage. 
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How capacitors are 
inserted in chassis 
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All the components are on polystyrene plate. 

This photograph shows plate's actual size. 

Thickness of the printed circuit slate 
is reduced by inserting the capacitors 
into punched holes. The capacitor discs 
are 14 inch in diameter and are made 
of a new high -K barium titanate ma- 
terial. Die -formed capacitor leads are 
connected to the printed circuit with a 
riveted connection on the plate. A spe- 
cial tube socket (not shown in photo) 
provides electrical connections to the 
printed circuit and makes tube replace- 
ment a simple matter. 
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MICROWAVES 
Part VI -Some equipment used for 
measuring frequency, and crystals 
for receiver frequency conversion 

By C. W. PALMER 

CORRECT operation of microwave 
equipment depends on many fac- 
tors, one of which is accurate 
frequency adjustment of trans- 

mitters and receivers. A slotted wave - 
guide with a calibrated probe (RADIO- 
ELECTRONICS, May, 1949, page 56) is 
probably the most common frequency- 
measuring device, but there are occa- 
sions when it is better to use a direct - 
reading wavemeter. 

Wavemeters for microwave work are 
of three general types: co-axial, cavity 
resonator, and transition. The first type 
consists of a section of co-axial line 
small enough that only (the Tm,0,o) 
mode can function. Resonance is then 
found at odd quarter -wavelength points 
(34, a 14, etc.). Wavelength is found by 
measuring between successive reso- 
nances with a centimeter scale, an ex- 
tremely handy method in microwave 
setups. The instrument needs no cali- 
bration, of course. 

Loop coupling to the co-axial line is 
commonly used, with the loop located 
near a short -circuited end of the co -ax 
where it is always in a position of max- 
imum magnetic field. 

Resonance can also be obtained at 
even quarter -wavelength points (2/4, 
4/4, etc.) if the line is short -circuited at 
both ends. Several types of co-axial 
wavemeters are shown in cross section 
in Fig. 1. A commercial unit is shown 
in Fig. 2. 

The cylindrical or cavity wavemeter 
has a distinct advantage over the co- 
axial type in that it has a much higher 
Q and, therefore, the points of reso- 
nance are more distinct and sharply de- 
fined. Its disadvantage is that it is not 
self -calibrating. In fixed- frequency cavi- 
ties used as frequency standards it is 
desirable to use the lowest mode to avoid 
confusion resulting from other modes of 
operation. In adjustable wavemeter 
cavities with an adjustable plunger at 
one end, a higher mode having a zero 
surface current where the plunger and 
the sides of the cavity meet is neces- 
sary. 

When a higher mode is used, lower 
modes are attenuated or rejected with 
absorbing materials placed behind the 
plunger, with grooves filled with absorb- 
ing material and parallel to the surface 
currents on the end plate, by the meth- 
od of coupling, and by damping wires. 

Cavity wavemeters have Q's that ap- 
proach a theoretical limit of about 

X BAND 

S BAND 

COUPLING LOOP 
SCALE READINGS TJNING CONTROL 

INSULATING MATERIAL 

Fig. I -a-Co -axial wavemeter for Transmission 
or absorption use. Fig. I- b- Absorption type. 

55,000. Actual measurements on exist- 
ing units have shown Q's of better than 
40,000. This means that with a good 
cavity wavemeter accuracies of ±28 
kilocycles at a frequency of 3,000 mega- 
cycles are possible. Fig. 3 shows two 
types of cavity wavemeters. 

The third type or transition wave - 
meter may be thought of as half co- 
axial line and half cylindrical cavity 
-hence its name. It is a cylindrical 
cavity along whose axis projects a pis- 
ton which has a diameter considerably 
smaller than that of the cavity. The di- 
ameter of the cavity is large enough 
to support the TE0,1,I mode. The di- 
mensions of both the plunger and the 
cavity control the frequency. Thus it 
is necessary to calibrate this type of 
wavemeter. 

All three types described can be cali- 
brated as direct- reading devices. 

Connecting Wavemefers 
A wavemeter is called a transmission 

instrument if it is used in the main 
line, and a reaction or absorption in- 
strument if it is in a side arm of the 
waveguide or transmission line. 

A transmission wavemeter in use is 
shown in Fig. 4. It is coupled to a co- 
axial line with coupling loops projecting 
into the wavemeter cavity. A crystal de- 
tector and d.c. microammeter complete 
the indicating circuit. T*4o reaction 
wavemeter circuits are shown in Fig. 
5. At a the distance Ll is such that the 
side arm presents a high impedance at 
the junction to the main guide when 
the wavemeter is off resonance. At reso- 
nance the impedance drops so that less 
power reaches the crystal and meter. 
At b the same action takes place, ex- 
cept that the indicator crystal and meter 
are placed in the branch circuit at a 
point of normally high impedance. 
Length L2 is independent of LI, which 
is adjusted to present a high impedance 
at off -resonant frequencies. Fig. 6 shows 
two examples of commercially available 
wavemeters. One is the transmission 
type for a frequency range of 22,950 to 
24,950 mc. Second is an absorption -type 
wavemeter for a frequency range of 
8,500 to 9,400 mc. 

In all the absorption -type wavemeters 
the current in the crystal varies as shown in Fig. 7. If the coupling is too tight, this curve becomes distorted and it becomes necessary to reduce the size 

Fig. 2 -Photo of the instrument of Fig. I -b. 
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of the loop or rotate it so that it cuts 
fewer lines of force. 

The accuracy of a wavemeter de- 

pends on the "loaded Q" and the size 
of the scale. For example if an ac- 
curacy of ±.001 cm is desired, the 
scale must be fine enough to read to 
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Fig. 3 -0-A fixed- frequency cavity wavemeter. 
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Fig. 3 -b-A variable- frequency cavity meter. 
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Fig. 4- Co -arial transmission -type wavemeter. 
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Fig. 5 -Two reaction -type wavemeter circuits. 

three decimal places and the resolution 
(sharpness of tuning) great enough 
to indicate a wavelength deviation of 
.001 cm. In other words, the frequency - 
response curve of the wavemeter must 
drop to its "half- power" points on each 
side of resonance in a space of not more 
than .001 cm. 

OCTOBER, 1949 

Microwave crystals 
It may seem strange to the radio man 

to find that the ancient crystal detector 
has found wide application in micro- 
wave work as a converter for super- 
heterodyne receivers in conjunction 
with a vacuum -tube (often a Klystron) 
oscillator, as an output meter with a 
d.c. microammeter (as in the wave - 
meters described above) as a clamping 
device to hold the d.c. potential of a 
circuit at definite values, as a rectifier 
of small alternating currents of both 
low and high frequency, as a bias rec- 
tifier in vacuum -tube circuits, and last 
but not least as a transistor or crystal 
oscillator and amplifier (see issue of 
September, 1948). 

Because of the frequency limitations 
of vacuum tubes due to the finite ca- 
pacitance between the grid and plate, 
the transit time of electrons, and other 
factors which we discussed in Part III, 
early explorers in microwaves turned 
to the crystal detector. Intensive devel- 
opment work resulted in silicon and 
germanium crystals having all the sta- 
bility of vacuum tubes and much bet- 
ter signal -to -noise ratio and much 
higher cutoff frequencies. 

These crystals are illustrated in Fig. 
8, which shows two examples of Amer- 
ican manufacture. The units are ad- 
justed in the manufacturing process 
and sealed so that no fussing with cat - 
whiskers is necessary as in the early 
radio days. 

Naturally, a crystal detector in a 
superheterodyne type of receiver pro- 
duces a conversion loss instead of gain. 
But because the extremely low capaci- 
tance in such a unit permits operation 
on higher frequencies than those at 
which normal vacuum tubes will work, 
plus better signal -to -noise ratios than 
can be realized with vacuum tubes at 
these ultra -high frequencies, it is pre- 
ferred over a tube converter. Loss in 

the converter stage is easily compen- 
sated for by additional amplification in 
the i.f. amplifier, which operates at a 

lower frequency where amplifier tubes 
are effective. 

These crystals are also used as rec- 
tifiers for obtaining small amounts of 
d.c. for the operation of a.v.c. circuits, 
biasing circuits, locking circuits in 
multivibrators, etc. 
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Crystal Mounts 
A crystal connected as shown in Fig. 

9 rectifies r.f. energy transferred to it 
by the probe. Current in the meter cir- 
cuit is proportional to the square of the 
r.f. current at the probe (square -law 
detector). 

A somewhat more complicated method 
is to use a modulated r.f. source and 
amplify the crystal current, which can 
then be rectified, the output of the rec- 
tifier being connected to a meter. This 
system is more sensitive than the probe - 
microammeter arrangement and per- 
mits the use of smaller probe projec- 
tions so that less effect is produced on 

the current in the main guide. If the 

Courtesy DeMornoy -Budd 

Fig. 6- Transmission and reaction wavemeters. 
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Fig. 7-- Crystal current in absorption meter. 
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Fig. 9 -A high -frequcncy rectifier circuit. 

amplifier and rectifier have a linear 
characteristic, this setup is also pro- 
portional to the square of the current 
in the probe, because of the square -law 
characteristic of the crystal. 

Such crystal mounts are used in the 
construction of crystal mixers for su- 
perheterodyne reception. 
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Amateur 

U. S. is divided into 10 amateur districts. The prefix to a ham's call letters indicates his district. 

How to Become a Ham 
YOU too can be a ham! That 

sounds like an advertising slogan, 
but unlike some advertising slo- 
gans, it's absolutely true! Being 

a licensed radio amateur requires 
neither a great amount of money nor 
any more time than you want to give 
it. You needn't be a mental Superman 
nor a junior Edison. You can even be 
deaf or blind -yes, many amateurs 
have earned licenses despite handicaps. 
All you need is to want to ma!:- friends 
by the dozens in faraway places, to 
be able to have a party in your parlor 
at the click of a switch, to be part of 
a message -handling system relaying 
radio messages to and all over the 
world, or to make with your own hands 
electronic equipment capable of send- 
ing calls around the block or 7,000 
miles. 

Radio transmission and reception is 
one of history's most fascinating in- 
ventions. It enables a single man or 
woman, alone in a room, to reach out 
and make contact with others at will, 
unfettered by wires, routes, or pre- 
viously charted ways. The contact may 
carry news or instructions of major 
importance or a random conversation. 

Radio today is big business. Radio 
broadcasting and communication sys- 
tems employ many thousands of people 
and spend millions of dollars. But un- 
like most big businesses, this is some- 

By GEORGE W. SHUART, 
W4AMN, Ex-W2AMN 

Part I -What 
hamdom offers 
the hobbyist 

thing the lone hobbyist can get in on 
just as easily as the big financier. The 
expenditure of a few dollars and some 
time may allow him to transmit just 
as far as the "big fellows" by the 
same methods and at the same time. 
Except that he cannot broadcast en- 
tertainment programs, he may say just 
about what he wants, and talk to any- 
one he chooses in any place he is able 
to reach. The only limit on the en- 
joyment the ham can get is his own 
enthusiasm. 

Ham radio has so many enjoyable 
aspects that amateurs divide them- 
selves into several groups. The ham, 
for instance, whose greatest pleasure 
is in contacting other hams who are far 
away calls himself a "dx man." For 
him the thrill of sitting in his own 
familiar home and exchanging conver- 
sation with someone thousands of miles 
away is the fulfillment of the spirit of 

adventure. Dx men proudly display on 
their operating room walls QSL cards 
-postcard -size confirmations of radio 
contacts -from like -minded men and 
women in Zanzibar and Cape Town, 
London, Berlin, Paris, the cities and 
hamlets of all the world. They compete 
for awards offered by radio societies 
for working (ham language for con- 
tacting) a station in every state of 
the 48 or one on every continent. 

Some amateurs get their greatest 
pleasure from working traffic, banding 
together in "traffic nets" for the pur- 
pose of relaying messages. No money 
may be accepted by any amateur for 
this service; he does it simply for the 
sense of accomplishment he derives 
from being a member of a smooth - 
working system. A man in California, 
for instance, may want to send a mes- 
sage to a friend in New York. He gives 
the message to an amateur friend, who 
transmits it as far east as he can, per- 
haps only to Chicago. The receiving 
amateur in Chicago then passes it on 
to another ham. Finally, A New York 
amateur receives it and gives or tele- 
phones it to the addressee. Sometimes 
the California station can reach New 
York directly; at other times, when the 
message must be relayed from one 
station to another, it takes a day or 
so. But every member of a traffic net 
follows a strict procedure which as- 
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sures that he will get the message 
straight and then pass it on. Any ama- 
teur with a desire to do so may join 
a traffic net, and he may handle mes- 
sages even if he does not. 

Because amateur radio requires tech- 
nical knowledge, may hams are avid 
experimenters. They may build a new 
transmitter, use it for a day or two, 
then tear it apart again to try some 
newly conceived improvement. When a 
new tube or component is introduced, 
the experimenter eagerly tries it out in 
as many unusual circuits as he can 
think of. His conversations on the air 
indicate his branch of the hobby, for 
he is always discussing new develop- 
ments or asking for reports on whether 
some new addition to his rig (ham - 
mese for transmitter) makes a differ- 
ence in how it sounds. The amateur 
experimenter is one of the prime rea- 
sons for the amateur's being, for the 
developments he has pioneered, his 
spirit of "I know it won't work but 
I'm going to try it anyhow," has con- 
tributed toward many of the most im- 
portant advances in radio. The higher 
frequencies, for instance, were first ex- 
plored by amateurs who refused to be- 
lieve the dictum of the "experts" that 
only the low frequencies could be 
useful. 

Some hams just like to get on the 
air and talk about anything and every - 
thing-to operators down the block or 
in the next county. These are the "rag - 
chewers." Dx, traffic, experimentation, 
and rag- chewing are the major spheres 
of interest in hamdom. But each of 
these is further divided into two sub- 
groups, code and phone. Though many 
transmitters provide for both voice and 
radiotelegraph transmission, almost 
every amateur has his preference for 
one or the other. Offhand it might seem 
obvious that phone is the better. You 
just speak into the microphone and 
listen to the loudspeaker or head- 
phones. But c.w. (code) men have 
strong arguments in their favor. A 
code transmitter need have nothing in 
it but parts contributing to better 
transmission, while a phone rig must 
have an audio section just to build up 
the speech power to the point where 
it can be used to control the trans- 
mitter's output. Code can be under- 
stood clearly if even a trace of the 
transmission can be picked up by the 
receiver, whereas a comparatively good 
signal is necessary if it is carrying 
speech. Code can be read through noise 
and is much more of an international 
language than any speech. Code and 
phone men argue through the nights 
about the merits of their favorites, but 
you will have an opportunity to try 
them yourself, which is, after all, the 
best way to make any decision. 

Some people wonder how hams get 
into contact with each other: you can't 
ring a bell as you can with a tele- 
phone. It's very simple, though. A ham 
who decides to go on the air first 
turns on his receiver and tunes around 
his own frequency, listening for other 
hams calling "CQ." The CQ call indi- 
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cates that the caller is ready for a 
conversation with anyone who may hap- 
pen to hear him (or if he calls "CQ 
California," for instance, he wants to 
speak to anyone in California who can 
hear him). Our ham then turns on his 
own transmitter and calls the man who 
has been sending CQ's. The latter tunes 
around, hears our friend calling him, 
and replies. From there, the conversa- 
tion may carry on for an hour or more 
and cover as many subjects as the two 
can think of. 

The amateur setup 
The Federal Communications Corn - 

mission, which regulates all interstate 
communication, is the authority under 
which amateurs operate. It conducts 
examinations, awards licenses, assigns 
call letters, sets minimum technical 
standards, specifies operating frequen- 
cy bands, and polices the air for viola- 
tions of regulations. An FCC operator's 
license as well as a station license must 
be procured before anyone operates a 
transmitter of any type. There is abso- 
lutely no loophole for getting around 
this requirement, despite the efforts of 
the thousands who have tried to find 
one. 

The amateur examination, given at 
all offices of the FCC (or under certain 
circumstances at the applicant's home), 
requires the applicant to show a certain 
technical knowledge and ability to send 
and receive radio code. Amateur ac- 
quaintances and books are good sources 
of technical knowledge. Some especially 
useful books are listed in the bibliog- 
raphy at the end of this article. 

A licensed amateur is assigned call 
letters for his station. These begin with 
the letter W or K (in the U. S.) fol- 
lowed by a number. The number indi- 
cates the section of the country in 
which the station is located. There are 
10 radio districts, as indicated on the 
map. (The cancelled zero (0) is the 
standard method of indicating the 
numeral zero rather than the letter O. 

The FCC has assigned certain por- 
tions of the radio spectrum exclusively 
to amateurs. Within these bands, any 
amateur may operate on any frequency 
and may change frequency as often as 
he likes. There are, however, certain 
frequencies restricted to amateurs who 
have passed more demanding examina- 
tions, so the FCC regulations should be 
consulted. 

What you must do 
To become an amateur, there are 

certain steps to be followed. First, you 
must acquire some technical radio 
knowledge. Try to get several books 
(see bibliography) at the public library 
if you cannot buy them. After you have 
absorbed the fundamentals, locate near- 
by amateurs (you will find them all 
listed in the Radio Amateur Callbook 
Magazine, on sale at most radio parts 
stores) and call on them. Say you want 
to become a ham and ask their advice. 
If you have acquired enough back- 
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ground by reading to understand what 
the general idea is, you will find that 
most hams are anxious to initiate you 
into the fraternity. 

There is very little point in trying to 
give you a technical course here. You 
will find that consulting the Radio 
Amateur's Handbook (see bibliography) 
will show you what information you 
need. What you cannot quite grasp from 
that manual you will find explained 
differently in other books. Reading this 
and other magazines is very helpful. 
You will also do well to join one of 
the large radio societies and one of the 
local ham clubs about which any ama- 
teur will tell you. 

In addition to learning technical 
facts, you will have to absorb some 
code and memorize some FCC regula- 
tions. When you are ready to take your 
examination, you will go to the nearest 
FCC office at an appropriate time and 
try to prove to the inspectors that you 
are worthy of a "ticket." 

One of the biggest headaches for the 
prospective ham is learning the Inter- 
national Morse Code. It isn't hard; it 
just takes a little application of the 
proboscis to the grindstone. But there 
are ways and ways of pounding the code 
into your head. So next month we'll take 
up the subject in detail, outlining some 
of the do's and dont's and trying to 
clear a few of the stones from your 
path toward the dots and dashes. 
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44 I Construction 

Home -Built Snooperscope 
Uses Surplus Tube 

DURING wartime, man's inability 
to see in the dark can often 
mean the difference between life 
and death. This is particularly 

true of scouts, patrols, night drivers, 
and flyers. Since visible light makes an 
excellent target for the enemy, mili- 
tary forces began experimenting with 
infra -red rays as aids to nocturnal 
vision when visible light is not per- 
mitted for reasons of security. Many 
types of infra -red telescopes were de- 
veloped as the direct result of this need 
for invisible illumination. 

The sniperscope (an infra -red light 
source and telescope mounted on a car- 
bine to permit the soldier to locate and 
shoot the enemy while both are in total 
darkness) and the snooperscope (an 
infra -red light source and telescope 
used for short -range observations) are 
perhaps the most well known of these 
developments. Other infra -red instru- 
ments include helmet -mounted driving 
and flying binoculars, and blackout sig- 
naling devices. 

The infra -red telescope is designed 
around an infra -red image converter 
tube which transforms invisible infra- 
red rays to visible light. Several types 
of image converters were developed. 
The American forces used equipment 
built around the RCA 1P25 infra -red 
image tube. This tube has a cathode 
which emits electrons in proportion to 
the amount of infra -red light falling 
on it. Additional electrodes within the 
tube focus the electrons on a fluores- 
cent screen. Thus the image falling on 
the cathode is focused on the screen 
without scanning devices. This tube, 
described in detail in the September, 
1946, issue of RCA Review, requires 

Ingenious infra -red 
viewing device lets 
you see in the dark 

voltages of 15, 100, 600, and 4,000 for 
proper operation. 

The British developed a simplified 
infra -red image converter tube requir- 
ing a single source of 4,000 to 6,000 
volts for its operation. This tube, type 
CRI 143 or CV 147, is currently avail- 
able on the surplus market and is used 
in this experimental snooperscope. 

The parts for this snooperscope -a 
CRI 143 or CV 147 infra -red image 
converter tube, a 4,000 -volt, low -cur- 
rent power supply, two infra -red fil- 
ters, and a light source -are easy to 
obtain. 

The power supply 
For indoor operation, a 4,000 - to 

6,000 -volt neon -sign transformer oper- 
ates the tube satisfactorily. Rectifica- 
tion is not necessary unless the objects 
under observation are in motion. (Ap- 
plication of the image tube as a strobo- 
scope is the subject of a patent appli- 
cation made by the author.) 

A portable 4,000 -volt power supply 
designed for use with this snooperscope 
is shown in the photograph and in 
Fig. 1. This efficient supply needs to be 
turned on only momentarily to charge 
the 0.1 -µf, 6,000 -volt capacitor. The 
snooperscope works for several minutes 
on the charge, and thus it can be op- 
erated for long periods without notice- 
able battery drain. 

The high voltage is supplied by a 
model -airplane ignition transformer 
with a vibrator to interrupt the pri- 
mary current. The vibrator, not visible 
in the photograph, was removed from 
a small buzzer and mounted just above 
the core at one end of the transformer. 
A small buzzer can be inserted in series 
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with the primary of the ignition trans- 
former if desired. 

The rectifier tube is a 1B3 -GT /8016. 
When the power supply is turned on, 
the current drain drops the voltage of 
each cell to approximately 1 volt; 
therefore the 1B3 was connected in 
series with a 1 -ohm resistor across two 
cells. (A 3Q5, with its plate and screen 
grid tied together and control grid 
floating, might do the job just as well 
and would use less filament current. 
See the battery -operated, high -voltage 
supply described in the article "Build 
This Geiger Counter," in the Septem- 
ber issue of Radio-Electronics.-Ed- 
itor) 

1B3-GT / 8016 15A. 
4MV IMEG 

1 

DP5T5w Z 

llLsv ,. 
sV 

I/IW 

I.5V NITENS 

7 

R3 N D BATTS LEAD 
Ö 

.25/600 n 

o 

4 MV 

u + 

I 
OLD FROM OLD 

BUZZER 

luL MODEL PLANE 
ION COL 

Fig. I- Miniature high -voltage power supply. 

The power supply was constructed in 
a plastic ice -box dish and fitted with 
insulated binding posts. Avoid contact 
with the output of this power supply 
or a rather uncomfortable shock may 
result. The capacitor remains charged 
for some time after the supply is turned 
off, so be careful. (It' might be wise 
to shunt the output terminals with two 
or three 47,000 -ohm resistors in series 
when the supply is not being used. - 
Editor) 
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Construction 

Assembling the snooperscope 
The snooperscope is constructed as 

shown in Fig. 2. The image converter 
is mounted in a plastic drinking cup 
3% inches high and 2'h, inches in 
diameter. The optical system depends 
on the requirements for the snooper- 
scope. We used a double -lens, fixed - 
focus jeweler's loupe (engraver's 
glass). It has a focal length of approx- 
imately 3 inches and objects a foot away 
from the observer's position are focused 
sharply. 

PLEXIGLAS WINDOW 

E.E 

MAGNIFYING 
LENS 

(OPTIONAL) 

GRAPHITE CATHODE TERMINAL 
PLASTIC CUP 

ENGRAVERS GLASS 

RATE 
TERMINAL 

INFRA -RED CONVERTER TUBE 

INFRA RED 
FILTER 

HANDLE 

TO POWER SUPPLY 3.5-8NV 

Fig. 2 -The construction of the snooperscope. 

After selecting the optical system, 
mount it in a hole cut into the bottom 
of the cup. A jeweler's saw or coping 
saw is ideal for cutting the hole. A 

Jew drops of household cement will 
hold the loupe in place. Paint the in- 
side of the cup with a jet black paint 
such as black airplane dope or tele- 
phone black. This will prevent stray 
reflections. 

Place an infra -red filter between the 
tube and lens to reduce the effects of 
stray illumination on the tube. No light 
should be allowed to enter the unit ex- 
cept through the lens. The light source 
must of course be filtered if it is to be 
invisible. Near infra -red filters will cut 
out most of the visible light. Far infra- 
red filters, while of somewhat lower 
efficiency, will cancel out visible light 
completely. They must be used with 
comparatively powerful light source. 

Infra -red filters can be purchased 
from a number of scientific and pho- 
tographic supply houses. Experimental 
infra -red filters can be made by sand- 
wiching several layers of red and blue 
cellophane between two sheets of clear 
plastic. 

The image -converter tube is inserted 
with the metal end toward the mouth 
of the cup. The thin flexible lead con- 
nects to the positive side of the power 
supply. The other end of the tube has 
a ring of graphite around the outside. 
This is the cathode terminal. This 
makes contact with the B -minus lead 
through a strip of spring brass or a 
thin coil spring formed to fit snugly 
around the cathode terminal. A piece 
of rubber tubing holds the tube in 
place. It is protected by a window cut 
from clear plastic and held in place 
with three brass clips as shown in 
the photograph. 

The handle is a plastic bicycle han- 
dlebar grip cemented over a hole drilled 
in the side of the drinking cup for the 
high -voltage leads. 
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The light source 
The required intensity of the light 

source is determined by the distance 
from the target to the lens. Heat lamps, 
flashlights, and ordinary bulbs will 
work well for most indoor applications. 
Our model is equipped with automobile 
parking light housings on both sides. 
These supply a limited amount of illu- 
mination. The intensity of the parking 
lights is insufficient for many applica- 
tions and a heat lamp is used. Outdoor 
applications involving greater distances 
require a bulb with a sharply focused 
reflector. The sniperscope used a 30- 
watt, 6 -volt bulb operated on a small 
rechargeable storage battery. Good sub- 
stitutes are auto headlamps, the sealed - 
beam type being preferable for this 
purpose. The heat lamps mentioned are 
of course those sold for infra -red 
treatment. 

Snooperscope experiments 
A number of interesting and enter- 

taining stunts can be devised around 
the snooperscope's ability to look 
through any opaque material which 
passes infra -red rays. Crime -detection 
laboratories use parallel equipment for 
reading through certain types of ma- 
terial. Since the infra -red reflection of 
pigments in paints and inks is different 
for white light, it is possible to detect 
forged paintings and checks by the way 
the colors appear. Demonstrate this by 
writing a message with India ink and 
then painting it over with a coat of or- 
dinary fountain -pen ink. The eye will 
only see the blackened spot but the 
snooperscope will peer through the top 
layer of ink and reveal the writing 
just as clearly as if there were no top 
coating. This type of inspection can be 
made photographically if infra -red film 
is used in a camera. The electronic 
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method permits instantaneous exami- 
nation, which is often a great con- 
venience as well as an interesting ex- 
periment. 

Driving in fog has always been a 
great hazard. An infra -red beam will 
display the road with 30% more clarity. 
This increase may be the difference be- 
tween a safe situation and a very dan- 
gerous one. Snooperscopes for this pur- 
pose require very good lenses and pow- 
erful headlights. It would probably be 
difficult for an experimenter to con- 
struct one and dangerous to use it. 

The image- converter tube can be used 
as an infra -red phototube. Reduce the 
voltage to 250 or 300, and insert a 
470,000 -ohm to 1- megohm resistor in 
the B -plus lead. Connect a two-tube 
amplifier and relay across this resistor. 
The relay operates when infra -red rays 
strike the converter tube, changing the 
voltage across the resistors. 

A modified snooperscope has been 
used in biological laboratories to study 
the behavior of rats and other small 
nocturnal animals in total darkness. 
The converter tube has been used with 
a microscope to study bacteriological 
and botanical specimens under infra -red 
rays. They have also been used in 
measuring temperatures of materials 
below visible red heat. 

For additional reading on this sub- 
ject, see: 

Forsythe, William E., Fluorescent 
and Other Gaseous Discharge Lamps. 

Pratt, T. H., Journal of Scientific 
Instruments, Vol. 24, No. 12, December, 
1947. 

Monahan, A. C., Science News Let- 
ter, Vol. 50, page 26 -28, July 13, 1946. 

Pratt, T. H., Electronic Engineering 
(London), Vol. 20, No. 247, page 278, 
September, 1948; and Vol. 20, No. 248, 
page 314, October, 1948. 

The high -voltage power supply, with its batteries, is built into a plastic food container. 
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-16 Construction 

Neon Blinker Saves Batteries 
Blinking neon lamp warns user that 

battery receiver is still turned on 

WE' V E all done it, and the 
odds are that we'll do it 
again. Done what? Why, left 
a battery- operated radio or 

some other piece of apparatus using a 
high -voltage dry battery switched on 
when we thought that we'd switched it 
off. The result is that, the next time 
we urgently need to use the thing, we 
find a dead battery and curse ourselves 
for the carelessness which means spend- 
ing hard -earned money to replace it 
with a new one. In my experience the 
discovery that the B- battery has so ex- 
pired invariably occurs when the shops 
are shut and there is no way under the 
sun of replacing it until they open 
again. 

What has long been wanted is some 
kind of indicator which calls attention 
to itself so compellingly that its warn- 
ing just can't be disregarded; some- 
thing, for example, to make you realize 
that a radio is silent, not because it's 
been switched off, but because the 
transmitter has closed down. Easy 
enough, if you can afford to use a good 
deal of current; but that is just what 
you can't take from the high- voltage 
dry battery. It is about the most ex- 
pensive form of power supply used by 
mankind -a watt from the B- battery 

R I.SMEG 

MINIATURE NEON IURE 

0 SUPPLY C I 

Fig. I-Neon is used in relaxation circuit. 

costs as much as several score from the 
electric mains. And that is where the 
difficulty lies. Any effective warning 
device apparently would need appre- 
ciable power to operate it, and power 
means watts. That brought me up short 
some years ago, and only lately have I 
run into something which provides the 
answer: the miniature neon tube. These 
tubes have a number of interesting 
features: 

1. If the applied voltage is gradually 
raised from a low value, they offer 
infinite resistance until a certain 
voltage- depending on the type - 
is reached. 

2. When the applied voltage reaches 
this figure (the striking voltage), 
the tube instantly lights up. 

3. If the applied voltage is now re- 
duced, the tube continues to glow 
until a value (the extinction volt- 
age) much below the striking volt- 
age is reached at which time the 
light goes out. 

4. Miniature neons give a brilliant 
light for a very small expenditure 
of current. 

You can, if you like, use a miniature 
neon connected straight across the B- 
battery through several thousand ohms 
of resistance and cut it in or out by the 
on-off switch. But why keep the tube 
going continuously when the apparatus 
is switched on? Why not make it flash 
briefly, about once per second? If that 
can be done -and it can very easily - 
there are two big advantages. First of 
all, you use far less current, since the 
tube is out about nine -tenths of the 
time; secondly, winks at roughly 1 -sec- 
ond intervals are far more attention - 
compelling than a steadily glowing 
lamp. 

The time -constant circuit (Fig. 1) 
provides the means of doing this. When 
the switch is first closed, the voltage 
across the capacitor (and therefore 
across the neon as well) is zero. As the 
neon offers infinite impedance, all the 
current through R flows into the capac- 
itor C, charging it and causing the 
voltage between its plates to rise. This 
voltage increases exponentially, the 
formula being 

Vc =V (1-- e-` /CR) 
where Vc is the voltage across the 
plates of C, V is the applied voltage, 
e is the exponential function, t is the 
time in seconds, and CR is the capaci- 
tance in farads multiplied by the re- 
sistance in ohms and is the time con- 
stant of the circuit. 

Suppose we make CR = 1, as we can 
by using a capacitor of 1 pf and a re- 
sistor of 1 megohm; let's also make 
V =100. Then in 1 second Vc equals 
100(1 -0.368)= 63.2v. (e-' is equiva- 
lent to 1/2.1718, or 0.368.) 
With the same values Vc in 2 seconds 
= 86.5v; in 3 seconds, 95.1v; and in 4 
seconds, 98.2v. From this it can be 
seen that, for any values of V, C, and 
R, Vc in CR seconds = 63.2% of V; in 
2 CR seconds, 86.5 %; in 3 CR seconds, 
95.1 %; and in 4 CR seconds, 98.2%. 
Using these four "fixes," we can plot 
voltage and current charging curves 
for any capacitor in any time -constant 
circuit as shown in Fig. 2. 
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Those curves are actually for a time - 
constant circuit in which C =0.1 of and 
R =1.5 megohms, used in conjunction 
with a 100 -volt battery and a neon 
whose striking voltage Vs is 72 and 
extinguishing voltage Ve is 48. The 
method of incorporating the circuit in 
a receiver is shown in Fig. 3. Look 
again at Fig. 2 and see how the device 
works. When switched on, current flows 
into the capacitor through R. At no in- 
stant can it exceed 67 microamperes 
since 100 volts are driving it through 
1,500,000 ohms. Actually it falls away 
exponentially as indicated by the ver- 
tical scale on the left in the time shown 
by the horizontal scale at the bottom. 
Meantime the capacitor voltage Vc 
rises as shown by the vertical scale on 
the right. When Vc reaches 72v, the 
neon strikes. C now discharges through 
the tube until Ve, the extinction volt- 
age, is reached. The tube then closes 
down, and C starts to recharge. This 
time, however, the initial Vc is not 
zero but 48 volts. So long as the ap- 
paratus is switched on, C alternately 
charges from 48 to 72 volts and dis- 
charges from 72 to 48 volts. The dis- 
charge is also exponential; it is ex- 
tremely rapid since, once it has struck, 
the neon offers very small resistance to 
current. 

As the curves show, the average cur- 
rent Ic taken from the battery is about 
28 microamperes, an amount which is 
a negligible additional load for any bat- 
tery. This device comes nearer to giv- 
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Fig. 2- Curves show action of the oscillator. 
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ing something for nothing than any 
other I know. For a current drain so 

small that its effect on the battery 
can be ignored, it gives a brilliant and 
arresting flash about once per second 
when the plate -supply battery is new 
and at full voltage. 

9 + LINE 

8 -LINE 

A- LINE 

A + LINE l 

NEON 

Fig. 3 -How blinker is added to the receiver. 

As the battery ages and its voltage 
falls off, Vs becomes a greater and 
greater percentage of its total voltage. 
To supply the striking voltage the 
capacitor must charge for a longer and 
longer time. Fig. 4 shows what occurs 
with a neon of the characteristics men- 
tioned when an original battery voltage 
Vb of 100 falls to 90 and 80. When it 
has fallen to a trifle over 72 volts, the 
neon will not flash at all. It packs up 
as a warning device? Well, not quite! 
By not striking it goes on warning you 
that it is time to purchase a fresh bat- 
tery. 

(al Vb100V (b1Vb90V (c)Vb80V 

Vs =72%Úb /Vs' 80 %Vo j' Vs.90 %Vb 

Vet V4.53.3%4) JVe.80 %Vb 

I SEC 1.3 SEC 2 SEC 

TIME - 
Fig. 4- Frequency falls with aging battery. 

Vs and Ve have been taken as 72 

and 48 volts, respectively, not because 
these are the round figures for all 
miniature neon tubes, but because small 
neons are scarce in Britain and the only 
kind I could get hold of had those char- 
acteristics. In the U.S.A., I believe, 
small neons are readily obtainable with 
rather low striking voltages. The win- 
ker, therefore, can be adapted for use 
in apparatus using voltages well below 
100 volts. 

My method of installing the winker 
in a battery portable radio was to find 
a place for it on the chassis as near 
as possible to the switch. A % -inch hole 
was then drilled through the panel close 
to the switch and tidied up with a 
brass escutcheon. (If the switch is a 
single -pole type, it must be replaced 
with a double -pole unit.) The tube was 
mounted with its end actually in the 
hole. The result is a warning which just 
can't be disregarded. I've had the win- 
ker in use for over 3 months now, and 
it has never given me the slightest 
trouble. 

Incidentally, C must be a high -grade 
capacitor, not of the electrolytic type, 
for if it has any appreciable leakage it 
acts simply as a resistor in series with 
R. The neon in that case may remain 
glowing continuously, or may not glow 
at all, depending on the volts dropped 
across the resistance provided by the 
leaky capacitor. 
OCTOBER, 1949 
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Tubeless Oscillator 
Uses A 1X34 Crystal 

By RUFUS P. TURNER, K6AI 

N interesting tubeless oscillator 
may be obtained by utilizing 
the negative- resistance char- 
acteristic of a 1N34 crystal di- 

ode. This characteristic, which is a 
property of germanium (not silicon) 
crystals, appears. at a relatively high 
value of negative applied voltage. The 
negative -resistance point is revealed by 
a backward loop in the reverse -current 
curve of the crystal (see Fig. 1) and 
is located at a different voltage (E,) 
for different crystals. Individual 1N34 
crystals show the negative- resistance 
point somewhere between -50 and 
-175 volts. 

When the high negative voltage re- 
quired to make the crystal oscillate is 

furnished by a selenium -type power 
supply, the tubeless oscillator circuit 
becomes an intriguing combination of 
dry rectifiers. 

Fig. 2 is the complete circuit sche- 
matic of the crystal -diode oscillator. 
Negative voltage is supplied to the 
1N34 crystal by a voltage- doubler cir- 
cuit consisting of the two selenium rec- 
tifiers, a filter choke, and three electro- 
lytic capacitors. The 50,000 -ohm rheo- 
stat servesas a voltage control and per- 
mits the d.c. voltage to be adjusted to 
the negative value at which a partic- 
ular crystal exhibits negative resistance 
and oscillates. The 0.1 -0 capacitor and 
the inductance of the primary winding 
of the transformer set the frequency of 
oscillation. If the builder employs the 
particular transformer used by the 
writer, a Thordarson T- 29A99, oscilla- 
tion will be an approximately 700 -cycle 
sine wave. A higher capacitance will 
produce a lower frequency, and vice 
verta. 

Oscillator circuits of this type have 
been operated at frequencies as high as 
1 mc. At radio frequencies, however, the 
transformer must be replaced with a 

transformer or coupler having either 
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Fig. I- Crystal voltage- current curve shows negative- resistance point. Fig. 2- Oscillator. 

1 

YA 

an air or powdered -iron core, and the 
capacitor must be a high -Q air, ceramic, 
or mica component with a capacitance 
between 20 and 200 µµf, depending 
upon the desired frequency of the os- 
cillator. 

When wiring the tubeless oscillator, 
care must be taken to insure correct 
crystal polarity as indicated in Fig. 2. 

The positive high -voltage output must 
be applied to that terminal of the crys- 
tal which is labeled with a minus sign 
or the abbreviation "cath." A reversal 
of polarity, even though the high volt- 
age is applied only momentarily, is apt 
to burn out the crystal. 

Operation of the circuit is simple. 
Before inserting the power plug into an 
a.c. outlet, set the voltage -control rheo- 
stat to its maximum -resistance (lowest - 
voltage) position, and connect a suit- 
able signal indicator (headphones, elec- 
tron -ray tube, a.c. vacuum -tube volt- 
meter, oscilloscope, or audio amplifier 
with loudspeaker) to the oscillator out- 
put terminals. 

Insert the power plug into an a.c. out- 
let and close the on-off switch. Advance 
the rheostat slowly. When the negative - 
resistance voltage of the crystal is 
reached, the circuit will break suddenly 
into oscillation. Some crystals require 
very careful handling of the rheostat 
in order to find the exact spot where 
oscillation starts. 

The crystal -diode oscillator is fertile 
territory for the experimentally in- 
clined electronic technician. Its oper- 
ating characteristics, as well as its pos- 
sible applications, open interesting ave- 
nues of investigation. 

MATERIALS FOR OSCILLATOR 

I-10.000-ohm, 10 -watt, wire -wound resistor; I- 50,000. 

ohm, wire -wound rheostat: 3- 20-pt. 450 -volt. elec- 
trolytic; I -0.l -pf. 400 -volt, paper capacitor; I -1N34 
crystal rectifier; 2- 100-ma selenium rectifiers: I- 
10 -h. 55 -mo filter choke: 1 -3:1 interstage audio 
transformer: miscellaneous hardware. 

IOH/55MA AC /DC CH 

IOOMASEL IECT =NI= +300v SOhWW VOLTAGE CONTROL 

.1 /400V 

NEG RESISTANCE 

SEC 

SINE-WAVE OUT 
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Part VIII- Transforn><ers -Hou, they work 

VERY few drivers do not under- 
stand why there is a gearshift 
in a car. You know it provides 
a choice between speed or power. 

Where the highway is smooth and level, 
high gear hustles the car along at a 
good gait without the application of 
much torque to the rear wheels and 
without racing the motor; but when 
climbing a hill or plowing through sand, 
low gear sacrifices speed to provide the 
driving wheels with increased rotating 
power. 

What the gearshift transmission does 
for the automobile designer, the trans- 
former does for the electrical engineer: 
it enables him to transform a given a.c. 
voltage to a higher voltage at a lower 
current, or to a lower voltage at a 
higher current. Notice that voltage and 
current act like two kids on a seesaw: 
when one goes up, the other goes down. 

This handy device for stepping volt- 
age up or down is really very simple in 
construction. It consists of two coils 
so arranged physically that the mag- 
netic field produced by passing an alter- 
nating or pulsating current through one 
of them (called the primary) also sur- 
rounds the turns of the other (called 
the secondary). The medium through 
which the magnetic field passes in 
coupling the two coils together is called 
the core of the transformer. 

Fig. 1 is a diagram of a simple air - 
core transformer. When we apply an 
a.c. voltage across the 2 -turn primary, 
the variations of current produce an ex- 
panding and contracting magnetic field 
about the coil. The lines of force of this 
field will be constantly swishing back 
and forth through the 6 turns of the 
secondary coil. We know that when 
moving lines of force are intercepted 
by a conductor, a current is generated 
in that conductor. The frequency of 
the current generated in the secondary 
is the same as that applied to the pri- 
mary, but the voltage and amount of 
current available depend upon other 
factors. 

Note in Fig. 1 that only some of the 
primary lines of force are intercepted 
by the secondary. Not much can be 
done to correct this without introducing 
other more serious losses in transfor- 
mers which operate at radio frequencies. 
But, at audio and power frequencies, 
winding the two coils upon a common 
core of iron insures that practically all 

By JOHN T. FRYE 

the magnetic field produced by the cur- 
rent through the primary acts upon the 
turns of the secondary. 

This is true because a magnetic line 
of force feels very much "that way" 
about soft iron, and it never passes 
through air if a soft -iron path is avail- 
able. Consequently, is is shown by the 
dashed -line path of Fig. 2, practically 
all the magnetic field produced by the 
primary is confined to the iron core, 
which it threads through to act upon 
the secondary. What is more, the in- 
tensity of the magnetic field produced 
by the current flowing through the pri- 
mary is greatly increased by the use 
of the iron core, as we learned when 
studying inductance. 

Transformation ratios 
When a dog scratches fleas, he 

scratches himself as well as the fleas. 
The magnetic field produced by the pri- 
mary of a transformer does about the 
same thing. Not only does it act upon 

the turns of the secondary, but it acts 
upon the turns of the primary as well 
and produces a back- e.m.f. (voltage) 
that is nearly equal to the applied volt- 
age producing the field. In fact, if there 
were no losses, it would equal the ap- 
plied voltage, and no current would 
flow. 

Watch closely now, we are going to 
do a little tricky but true reasoning. If 
we applied 10 volts across a 2 -turn pri- 
mary, and if the magnetic field pro- 
duced developed a counter- e.m.f. of 
nearly 10 volts, would it not be safe 
to say that every primary turn cut by 
this magnetic field produced very near- 
ly 5 volts of back -electromotive force? 
Suppose, then, we have a 6 -turn secon- 
dary. Since the same magnetic field 
that produces the counter- e.m.f. in the 
primary is also working on the sëc- 
ondary, is it not logical to expect to find 
close to 5 volts per turn, or 30 volts 
across a 6 -turn secondary? Well, that 
is exactly what we do find; and all of 

Some of the many types of transformers used 
power transformer. Front, on output, an i.f., 

in radios. Rear we have an isolation and a 
iron -core r.f. and an antenna transformer. 
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this leads up, after a little reflection, 
to a general statement: the ratio of 
primary to secondary voltage of a 
transformer is practically equal to the 
ratio of the number of turns of wire in 
the two windings. 

For example, if we have 100 volts 
across a 100 -turn primary, we will find 
10 volts across a 10 -turn secondary and 
300 volts if the secondary has 300 turns. 

Without the resistor in place across 
the secondary of Fig. 2, we should find 

PRI SEE 

Fig. I -How an r.f. transformer looks in rodio 
diagrams. Note that while the primary is sup- 
posed to have 2 and the secondary 6 turns the 
schematic does not show the exact number. 

our ammeter in series with the primary 
showing very little current, for the 
counter- e.m.f. would keep much current 
from flowing. But if we insert a low 
resistance across the secondary so that 
considerable current flows through it, 
we find our primary current greatly 
increased. Why is this? With no actual 
conducting path between the two wind- 
ings, why does the current in the pri- 
mary rise in sympathy with the in- 
crease in secondary current? 

MAGNETIC FIELD 

2 TURNS 

C ,_i 
o...---0 

TURNS 

Fig. 2 -Step up transformer with iron core. 

The answer lies in what happens to 
the magnetic flux passing through the 
core. When no current is being drawn 
from the secondary, this flux produces 
a bucking e.m.f. (electromotive force 
or voltage) that holds the primary cur- 
rent down to a very low level. 

Don't hurry past this bucking e.m.f. -it's the important part of the story! 
The magnetic field which produces an 
e.m.f. of nearly 5 volts per turn in each 
turn of the secondary also produces a 
voltage of almost 5 volts per turn in 

EDGY CURRENTS 

Fig. 3 -The path followed by eddy currents. 

the primary itself. But a field set up 
around any winding by a changing 
voltage across it (current through it) 
produces in the same winding a voltage 
which opposes the original voltage 
which set up the field (Lenz's law). If 
there *ere no losses in the transformer, 
that counter- e.m.f. -or voltage if you 

prefer -would be exactly as strong as 
the line voltage and no current would 
flow. But all wire has resistance, and 
there are losses (which we will dis- 
cuss later) in the best designed core. 
So we do have a small flow, called the 
magnetizing current. 

However, when current flows through 
the secondary winding, that current 
produces a magnetic field of its own 
that opposes and partially cancels the 
magnetic field of the primary. Since 
the counter- e.m.f. of the primary de- 
pends upon the strength of its own field, 
a reduction in this field means a low- 
ered back -e.m.f. and a consequent in- 
crease in primary current. 

It is a cardinal principle of physics 
that "power out equals power in less 
losses." Power in electricity is measured 
in watts, the product of volts and am- 
peres. Mull this over a bit and you will 
see why, for a given power input to 

LAMINATIONS 

EDDY CURRENTS 

Fig. 4- Lamination reduces the eddy current 
e.m.f.'s while keeping resistance high', thus 
reducing the eddy currents to small values. 

the primary, the current in the sec- 
ondary goes down as the voltage goes 
up. Suppose we input 50 watts to the 
primary of our transform @r and ignore 
losses. That means that we have 50 
watts available in the secondary. We 
can take our 50 watts in any combina- 
tion of volts and amperes whose prod- 
uct is equal to 50. For example, we 
can have 10 volts at 5 amperes, 50 volts 
at 1 ampere, 100 volts at 0.5 ampere, 
and so on. 

Evidently, any increase in the power 
taken from the secondary results in an 
increase in the current flowing through 
the primary. The actual d.c. resistance 
of the primary is seldom great enough 
to hold the current down to the cur- 
rent- carrying capacity of the wire, and 
the counter- e.m.f. or self -inductance of 
the primary is depended upon to pre- 
vent the current from rising too high. 
If such a heavy load is placed upon the 
secondary that this counter- e.m.f. is 
lowered too much, the wire of the pri- 
mary will overheat and the transformer 
be destroyed, in spite of the fact that 
the secondary winding is heavy enough 
to carry its current safely. 

Transformer losses 
We have been ignoring transformer 

losses about as long as we can, so we 
may as well take them up here and now. 
Outside of the small loss due to the 
resistance of the windings, transformer 
losses usually take two forms: hystere- 
sis losses and eddy -current losses. 

When an a.c. voltage is impressed 
across the primary of a transformer, 

it produces in the iron core a magnetic 
field which reverses direction at twice 
the line frequency. Under the compul- 
sion of this field, the atoms of the core 
have to keep shifting their position 
through 180 degrees to have their indi- 
vidual fields lined up with the reversing 
polarity of the primary field. 

Now magnetic substances possess a 
quality that might be termed magnetic 
inertia, for they tend to retain any mag- 
netism they have once acquired, and it 
takes energy to get rid of it. The mag- 
netism in such a substance -because of 
this inertia -always lags behind the 
magnetic force trying to change it. 
This resistance to magnetic change is 
called hysteresis, and the energy ex- 
pended in overcoming it is called hys- 
teresis loss. This loss appears in the 
form of heat developed in the core 
material. 

In some materials the molecules per- 
mit themselves to be flipped around with 
comparatively little resistance, while 
others are harder to change than bad 
habits. Hard steel has a high hystere- 
sis loss, while annealed silicon steel has 
a comparatively low one. This explains 
why silicon steel is the favorite trans- 
former core material. 

Eddy currents 
If we used a solid steel core like that 

of Fig. 2 for our transformer, the closed 
core would act as a single -turn secon- 
dary and have a low voltage induced in 
it by the varying magnetic field passing 
through it. This would produce circular 
currents -which would flow at right 
angles to the main magnetic field -in 
the core, as shown in the cross section 
of Fig. 3. These currents would be very 
large because of the low resistance of 
the large cross section of the core ma- 
terial. They would heat the core and 
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Fig. 5 -The isolation transformer frees cir- 
cuits from the electric light system ground. 

waste energy. Such core currents, be- 
cause of their circular direction, are 
called eddy currents. 

To reduce eddy currents, the core is 
built up of thin sheets of metal insu- 
lated from one another, as shown in 
Fig. 4. Eddy currents still exist in each 
separate lamination, but because the 
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Fig. 6- Several windings may be combined on 
a core, as in this radio power transformer. 

cross section of the lamination is small 
and the silicon present adds to the re- 
sistance to current flow, the eddy cur- 
rents in the individual laminations re- 
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main comparatively puny -so puny, in 
fact, that the sum of all the little eddy 
currents does not add up to anything 

'like the big papa eddy current we had 
with the solid core. 

As the frequency is increased, eddy - 
current and hysteresis losses go up; 
that is why we find air -core transform- 
ers being used at radio frequencies. In 
some cases a special form of powdered - 
iron core -made up of very minute par- 
ticles of iron insulated from each other 
and glued together -is used as the core 
for radio -frequency transformers. If 
the core is adjustable, it can be slid in 
and out to vary the inductance of the 
coil and tune the circuit. 

The radio engineer can do almost as 
many things with a transformer as a 
woman can with a bobby pin. He uses 
it to step voltages up and down, to 
transfer an a.c. voltage from one cir- 
cuit to another without disturbing the 
d.c. components in the two circuits, to 
provide a low -loss coupling between two 
different impedances. Isolation trans- 
formers are becoming popular for pro- 
viding the radio technician with a 117 - 
volt line current that does not have one 
side grounded, as is shown in Fig. 5. 

This is very useful in working on a.c. 
d.c. receivers that employ one side of 
the line for B -, since it reduces the 
chance of shock. (Sometimes, however, 
you will get oscillation in an a.c. -d.c. 
receiver thus isolated from the power 
line.) 

A common requirement in a radio re- 
ceiver is to have two separate low volt- 
ages for heating the filaments of the 
tubes and a high voltage for use in sup- 
plying the B- voltage. Instead of using 
three transformers, we can use a single 
transformer with three separate secon- 
daries, as diagrammed in Fig. 6. 

Transformer troubles 
The main troubles encountered in 

transformers are open windings, shorts 
between windings, shorts between turns 
of the same winding, and shorts be- 
tween a winding and the core. If a 
single turn is shorted out, very heavy 
current flows through it and quickly 
develops a great deal of heat, damaging 
the insulation of neighboring turns 
and producing more shorted turns. 
However, if a well -built transformer is 
not subjected to overload; if voltage 
surges, such as are produced by light- 
ning, are not allowed to enter the pri- 
mary; and if insulation -destroying 
moisture is kept out, a transformer is 
a highly efficient, trouble -proof electri- 
cal device. 

While we have touched on several 
different phases of transformer action, 
the subject is by no means exhausted. 
We will return to it later when study- 
ing such special cases as i.f. trans- 
formers, in which both the primary and 
secondary windings are tuned to the 
a.c. frequency being passed. 

In the next chapter, though, we are 
going to see what happens to this elec- 
tron we have been hounding through 
coils, capacitors, and resistors when it 
enters the vacuum tube. Do not miss 
this special attraction! 
OCTOBER, 1949 
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11723 

SOC Each 
1AGÓ9 
1470T 
ICS 
SC'O 
1C70 
1070 
IDSO 
1170 
184 

1040 
tasar 
1 M40 

IM60 
1160 
INUIT 
1R4 
356 

Si3 
SZ4 

bibo 
8405 

béb 

6070 
65V7 
6770 
'C57 

707 
12506 
12CC 
1486 
254C5 
SOC' 
SOL6 
2050 
2051 

S9c Each 

014 
024 
ILA4 
1we 
1 LOS 
1LE3 
ILM4 
IL NS 
1MBa 
Ir4 
446 
5V4G 
64055 
GAGS 
sSrs 
'soso 
GSM6 
5130 
SUS SOS 

'We 
aya 

12477 
1447 
1407 

7ÓL 70T 
483 

69c Each 
6ACt-f1r- 
GANS 
1172557 

89c Each 

153CT 8016 
SS57OT SSL7CT eá80 5540 
STS 658170T 11L50 6L50 
HARO TO GET TUBES: Mr tube stock 1s ton rtanl b' 
being el pa nd.d. Ir your tube Is not listed. writ. u.' 

POWER TRANSFORMERS 
Fully shielded! G edl 
110 V., 60 cycle. 

60 mil -6.3V @ 21/2 
amps SV @ 3 amps 600V 
CT, (Upright)._. $1.19 

Flesh Monet 
100 mil -6.3V @ 3 amps 
5V @ 2 amps 750V CT. 

52.79 
120 mil -6.3V @ 3 amps 
5V @ 2 amps 700V CT. 

52.95 
150 mil-6.3V @ 4 amps 
5V @ 3 amps 750V CT. 

53.19 
200 mil --6.3V @ 3.3 
amps SV @ 3 amps 815V 
CT. 54.25 

Save 200 on Each 
by Ordering Any 5111 

OUTPUT 
TRANSFORMERS 

305 
only 396 se. 

501.6 
only 39c ea. 

606 -Push Pull 
only 49c ea. 

Fw Kral Economy . 

VOLUME CONTROLS 
With switch and 

3" Shaft 
Only 

10.41110 ohms 

44c 90.000 ohms 
1.000 01 

2511.000 ohms each 
250.000 ohm. T.lpprd 
'r11(lì,.IIII á111111x Tapped 
I Tapped 

0411. 01005 TxPV.d 

Order on assortment 
of 10 for only 54.20 

SAVE ON THESE 

TELEVISION 
PARTS 

RCA TYPE 
HIGH VOLTAGE 

FLYBACK 
Like Itl'A No. ï11-TI 
horizontal output tran,- 
tonner. Provides about 
it BV In eleetro -ma4- 
n lle deflection for ex- 
cellent picture brilliance 
in le or 12" tribe. 

;3.45 ea. 
RCA TYPE 

FOCUS COIL 
At New Low Price 

For kinescopes that 1 

focused magnetically 
with deflection angles up 
lo 50° Ilke RCA's 
IOBP4. Free from cor- 
rosion operation -large 
conductor. Like Hl'A 
Na. _1_111. 

53.41 ea. 
RCA TYPE 

HORIZONTAL 
OUTPUT 

TRANSFORMERS 
1,1k0 Ill':\ N.s :11'rí. 

$6.95 ea. 

51 

WEBSTER 
Ruud Changers 

A Real Beyl 
Changes 12 104 and 10 

12" records automatic- 
ally. Complete with crys- 
tal cartridge arm. 110 V.. 
60 cycle. 

Webster, Model 50. 
Complete 

$11.95 
New Stock of 
Tubular 

Electrolytics 
Nationally Known 

Brands! 
111 Mfd. 05 150, 30 

MM. 25V s 3. 
20 x 20 Mfd. .150V. .39 
40 x 40 Mfd. a 150V. .40 
50 x 50 Mfd. 6 150V. .41 
50 x 30 Mid. a 150V. .40 
80 x 40 Md. a 150V. .42 

t0150 x 20 MM. a 46 

R x 8 Mfd. a 45017.. 40 
16 x 8 Mfd. a 450V.. 42 

18 x 18 Mfd. a 450V. 42 
20 x 20 Mfd. 450V. 7 
10 Mfd. R 150V 29 
20 Md. a 150V 32 

40 Mfd. a 150V 34 
4 Mfd. a. 450V .35 

lo Mfd. a 450V 39 
In Mrd. O 45oV 40 
40 Mfd. f1 50V .7 

la 32 
10 x IO 

fd10 
fd.OV. 

49 

450V. ÌO0 Mfd. 4 1 49 n v 

Order These High Quality 
SPEAKERS Low Prrices 

ALL ALNICO V 

3" P.M.-.68 Ea. F:a. 

oa. 5 99 5.95 
3" P.M.-1.47 

07. 1.15 1.05 
4" P.M. .99 .95 
4. P.M.-1.47 

oa. 1.15 1.05 
4'x5P.M 1.691.59 
rr P.M.-1 oz .99 .95 
.r. P.M.-1.47 

oz. 1.15 1.05 
6 P.31.-1.47 
oa 1.55 1.45 

6- a 9 P.M 2.39 2.25 
x' l'.M.-2.15 

os. 2.75 2.59 
8 P.Sf.-4.84 

02. 2.95 2.74 
Minimum Order $2.59: Bend 25% deposit for all a P.M. -6.8 
C.O.D. shipments. Include sufficient postage -excess of 3 69 3.39 
will be refunded. Orders without postage will be 10" P.14. -6.8 
shipped express collect. All prices F.O.B. New os. ... 3.75 3.43 
York City. 

ree! NEW 1950 
CONDENSER -RESISTOR 
COLOR CODE CHART 

It's SENCO'S way of thanking 
their customers and to greet 
new friends. It's yours ... and 
it's FREEI Just mail this cou- 
pon today! 

Buy 4 and 
Save More 

MAGNAVOX 
85.50 0 .s1 

8field wlith or 
6v0 P.P. Fa. Ea. 
output. cord 
and n.na $3.69 53.29 
12 P.M24 
evo P.P. 
output. cord 

5.95 5.50 and ut. 

1 racllá eve 
P.P. tput. 
cord and .dux 5.95 

12. ORO ohms field. OVS 
cord 
P.P. tput. 

end plug 5.95 5.50 
RCA SPEAKERS E 2 x :t P.M. 

Alnico V ......11 .75 
12. P.M. Ali" co V.. 3.ee 
12- P.M. 53.8 01. 

Alnico V .79 

5.50 

Nothing to Buy . 

Iles Yours for the Asking 
MAIL TODAY 

Radio Men Who Know SENCO 
SAVE AT 

SENCO RADIO, INC. 
Dept. N, 73 West Broadway 
New York 7. N. Y. 
Please RUSH.my 1950 Resistance -Coe- 
d Color Code Chart absolutely 
FREE. 

Nome 
(Print) 

Address 

R.F.D. No. P O. Box 

City Zone . State 

SENCO RADIO. INC.. Dent. N, 73 West Broadway. New York 7. N. Y. Tel: IEekman 3449E 
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i2 Servicing 

Radio Set and Service Review 

THE Motorola model VT73 porta- 
ble televiser may be the answer 
to the TV receiver problems of 
apartment house dwellers and 

others who have neither space for a 
larger receiver nor facilities for erect- 
ing an outdoor antenna. The receiver is 
designed to receive eight of the 12 TV 
channels. It is 9% inches high, 18% 
inches deep, and 17% inches wide. Its 
weight is only 33 pounds complete with 
its plug -in adjustable dipole antenna. 
Having only four front -panel controls, 
it is easy to operate. The controls are: 
channel selector, vernier tuning, con- 
trast, and volume control and on-off 
switch. It has a 7 -inch picture tube 
which produces a 4% x 5% -inch picture. 
A transformerless voltage -doubler -type, 
low -voltage power supply which op- 
erates from 117 -volt a.c. lines is used. 

The circuit in detail 
The circuit of the VT73 is shown in 

Fig. 1. Input connections are provided 
for 75- and 300 -ohm antenna systems. 
C2, L57, and a length of 75 -ohm co- 
axial cable form a highpass filter de- 
signed to reject signals within or close 
to the i.f. passband. 

The permeability -tuned antenna coils 
connected between S3 -a and S3 -b match 
the impedance of the antenna to the in- 
put of the r.f. amplifier on channels 1 
through 6. Since the input impedance 
of the amplifier varies inversely as the 
frequency, the impedance of the circuit 
is low on the high -band channels and 
no tuning is required. 

The coils connected to S3 -c and S3 -d 
are in the plate circuit of the r.f. ampli- 
fier Vl. Capacitor C85 is inserted in 
series with L30, L31, L32, and L81 to 
provide a suitable load for the high - 
band channels. L60 through L63 are 

The Motorola VT73, a 7-inch 
33 -pound television receiver 

tuned to the video carriers and L64 
through L67 to the audio carriers of 
the low -band stations. This results in a 
flat -top r.f. response. L81 is tuned to 
the center frequency of channel 9 or 
10. The output of the r.f. amplifier is 
capacitance -coupled to the grid of the 
converter V17 -a. 

The high- frequency oscillator V17 -b, 
half of a 12AT7, is coupled to the grid 
of the converter through C7, a 2 -µµf 
capacitor. The oscillator coils are con- 
nected to S3-e and S3 -f. 

The intercarrier system is used for 
sound. The i.f. amplifier has three stages 
common .to video and audio channels. 
The converter output transformer T1 
is over -coupled to provide the same 
bandwidth as the stagger -tuned i.f. 
stages. The video i.f. carrier channel 
is 26.2 mc on channels 2 through 6, 
and the audio carrier is 21.7 mc. The 
carrier frequencies are 22.9 and 27.4 
mc, respectively, on the high band. 

The first and second i.f. stages are 
biased by a voltage developed by the 
detector. This voltage is filtered by 
R145 and C13. These stages are con- 
nected in series between B -minus and 
250 volts positive (the B ++ terminal) 
to balance the current drain between 
the 150 -volt (B +) and 250 -volt buses. 
Note that the d.c. bias is applied di- 
rectly to V2. As the grid of this tube 
goes more negative the cathode of V3 
goes more positive, thus effectively bias- 
ing its grid more negative. 

The third i.f. stage is connected in 
an unusual manner. Its plate and screen 
grid are supplied from 250 volts posi- 
tive, and its cathode is returned to a 
point 125 volts positive. This connec- 
tion also helps to stabilize the loads on 
the low- voltage power supply. 
. The detector is a 1N34 germanium 
diode, capacitance- coupled to V5, a 
6A U6 video amplifier. The output of 
the detector consists of the video signal 
complete with sync pulses and the fre- 
quency- modulated 4.5 -mc heterodyne 
produced by the beating between the 
video and audio carriers. L38, L39, and 
C24 form a low -pass filter which re- 
moves the i.f. harmonics. 

An amplified replica of the detector 
output appears on the plate of the video 
amplifier. A 4.5 -mc audio i.f. limiter 
amplifier is capacitance -coupled to the 

video amplifier plate through C170, 
L43, and C31, which constitute a band - 
pass filter. The grid circuit of the lim- 
iter V6 is peaked at 4.5 mc by adjusting 
the slug in L43. 

The audio detector is a conventional 
ratio detector using a 6AL5 duo -diode. 
Its bandwidth is approximately 180 kc. 
This stage feeds a two -stage audio am- 
plifier consisting of one triode of a 
12SN7 and a 25L6 -GT power amplifier 
working into a 6% -inch PM speaker. 
Electrostatic picture tube 

The picture tube is a 7JP4, a type 
using electrostatic deflection and focus- 
ing. The output of the video amplifier is 
positive. Its signal is therefore applied 
to the cathode of the picture tube for 
correct polarity of the picture. L79 and 
R156 form a peaking circuit to provide 
uniform gain at video frequencies. The 
video response is 3 db down at approxi- 
mately 3.7 mc. 

Instead of using the d.c. picture com- 
ponent to control the average illumina- 
tion of the picture, a special stabilized 
brightness circuit is used. The C -R tube 
cathode current returns to B -minus 
through R124 and a part of the bright- 
ness control R100. This develops a bias 
which corrects for variations in line 
voltage and the high -voltage supply. 

Some of the output of the video am- 
plifier is tapped off at a point on the 
plate load and applied to the first of a 
pair of cascade -connected clippers. It 
is these tubes which remove the sync 
pulses from the composite signal so they 
can be used to control the sweep oscil- 
lators. The first clipper V10 -a is biased 
to cutoff under normal conditions. When 
a positive sync pulse reaches the grid 
of V10 -a, it drives it positive and into 
the grid- current region. This charges 
C44 and builds up a charge that keeps 
the tube from conducting except on 
positive sync pulses. The second clipper 
V10 -b operates in much the same way. 

A low -pass filter (integrator) con- 
sisting of R94, R45, C47, and C48 sep- 
arates the vertical sync pulses from the 
horizontal and applies them to the grid 
of V18 -b, one triode of the multivibra- 
tor -type vertical sweep oscillator. The 
multivibrator consists of V18 -b and one 
triode of V8, the vertical output tube. 

(Continued on page 54) 
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TELEVISION KITS 

AND INSTRUMENTS 

Build it 
in 1 Day! 

MODEL W 1RS TV KIT 

(All-Glass Picture Tube, giving 
bright, clear, steady picture.) 

KIT COMES SEMI -WIRED and 
ALIGNED. 
Can be completed in one day! 

SAYE by installing the set yourself. 

GIANT 
160 Sq. In. 
PICTURE 
Has 16" 
PICTURE 
TUBE 

LESS THAN $200! 
SAVE UP TO 1/2 on the cost of equiva- 
lent picture -size sets. For NEW LOW 
PRICES, see your Transvision Outlet 
listed below. 

Eliminate the Variables in Television Installation with 
the Transvision FIELD STRENGTH METER 

Improves Installations! 1 Saves 1/2 the Work! 1 
Has numerous features and advantages, including -(1t Measures actual picture signal strength 

. . 12) Permits actual picture signal measurements without the use of a complete television set. 
(3) Antenna orientation can be done exactly 

f4I Measures losses or gain of various 
antenna and lead -in combinations . (5) 
Useful for checking receiver re- radiation (local 
oscillator) . (6) 12 CHANNEL SELECTOR 

(71 Amplitudes of interfering signals can 
be checked . . (81 Weighs only 5 lbs. . 

(91 Individually calibrated ... ( 10) Housed 
in attractive metal carrying case . , . (11) Initial 
cost of this unit is 

v 
ed after only 3 or 4 

installations ... (12) Operates on 110V, 60 
Cycles, AC. 

NEW LOW PRICE 
Model FSM -1, mplete with tubes Net 519.50 

SERVICE-DEALERS... 

Be the TV Parts Jobber 
and Service Center in your community! 

Beat competition at a profit. 
Stop being undersold -by anybody! 

Here's a real opportunity to MAKE MONEY In 
Television. If you can qualify, you can become the 
Transvision Television Center in your community - 
and BUY TV and RADIO PARTS ATJOBBER PRICES. 
Practically no investment required. This offer is ope, 
only to service -dealers in territories where we do 
not have an authorized distributor. 
Contact Transvision Outlets listed below, or write 
to New Rochelle for details on Transvision's "TV 
Center Plan." Dó IT TODAY( 

TRANSVISION, INC., Dept. RE, NEW ROCHELLE, N. Y. 
For FREE 20 -page TV BOOKLET and CATALOG 

CALIFS 8572 Santo Monica Blvd. Hollywood 
3471 California St.. San Francisco. 

DELI 4 East 15th St., Wilmington 
FLAt 42 Southeast Eighth St, Miami 
ILL: 1002 So. Michigan Ave., Chicago 
MD: 1912 No. Charles St.. Baltimore 
MASS: 1306 Boylston St., Boston 
MICH, 23216 Wilson Ave., Dearborn 
N. .1.: 601 Broad St., Newark 
N. Y.t 1425 Boscobel Ave., The Bronx 

485 Coney Island Ave., Brooklyn 

TRANSVISION ALL -CHANNEL 
TELEVISION BOOSTER 
CONTINUOUS TUNING 

Model B.1 List $32.50 
AII Transvision Prices are lair traded; subject to thane. r. shout notice. Prices 5.. hleher west of the Mbslsslppi. 

SHEETS, SEE YOUR TRANSVISION OUTLET( 
167.01 Hillside Aye., Jamaica 
75 Church St., New York City 
606 Central Park Ave., Yonkers 
622 No. Salino St Syracuse 

OHIO( Fourth 8 Plum Sts./, Cincinnati 
2001 Euclid Aye., A-Ieveland 
53 W. Norwich Ave., Columbus 

PENNAI 235 No. Brood St.. Philadhshio 
620 Grant St., Pittsburgh 

TEXAS: 700 Commerce St., Dallas 
CANADA: Hamilton, Ont, 

Servicing 

Note that the plate of V18 -b is capaci- 
tance- coupled to the grid of one triode 
of V8. The plate of this triode is coupled 
back to the grid of V18 -b to produce a 
free -running sawtooth oscillator. A part 
of the output of the oscillator section 
of V8 is tapped off and fed to the re- 
maining triode which is a phase inver- 
ter producing a sawtooth with polarity 
opposite that of the oscillator. Both 
plates of V8 are capacitance -coupled to 
the 7JP4 vertical deflection plates. 

The horizontal sweep voltage is gen- 
erated by triode Vll -a connected as a 
blocking oscillator. The output trans- 
former T10 has two windings, one of 
which is in series with the plate and 
the other in series with the cathode of 
V11 -a. The voltages across the windings 
being equal and opposite, they can be 
used to drive the horizontal deflection 
plates of the C -R tube in push -pull. 

HORIZ SYNC PULSE DIODE PLATE 
FIRING PULSE 

f b 

- - --- DIODE PLATE VOLTS 

Fig. 2- Horizontal sweep control waveforms. 

The horizontal oscillator is controlled 
by an automatic frequency control 
(a.f.c.) circuit which reduces the effect 
of noise and poorly shaped sync pulses. 
Instead of triggering the oscillator with 
each received sync pulse as in the ver- 
tical oscillator, the a.f.c. circuit controls 
the phase and frequency of the oscilla- 
tor by comparing the phase of the in- 
coming sync pulse with the retrace 
pulse from the horizontal sweep. The 
sync pulse appears across the primary 
of T9 where it is distorted into an a.c. 
wave by C153. This sine wave appears 
across the secondary of T9 and on the 
plate and grid of the diode- connected 
triode V11 -b. R128 damps the secondary. 

R133 in series with C159 differen- 
tiates the horizontal sweep voltage (ap- 
pearing across C158) into a sharp nega- 
tive pulse and applies it to the cathode 
of the a.f.c. diode V11 -b. This negative 
pulse on the cathode is equivalent to a 
positive pulse on the plate. The effect 
of the sync and negative retrace pulses 
on the plate- cathode potential of the 
diode is shown in Fig. 2. The time at 
which the sync and retrace pulses co- 
incide is determined by the speed of the 
horizontal oscillator. If it is fast, the 
retrace or firing pulse moves up the 
slope of the sync sine wave as in Fig. 
2 -a and the diode forces more current 
through R153 and R154, thus increas- 
ing the bias on the oscillator and slow- 
ing it down : If the oscillator is slow, 
the firing pulse moves down on the slope 
of the sync wave (Fig. 2 -b) and the 
diode passes less current through R153 
and R154, thus reducing the bias on the 
oscillator. With the reduction in bias, 
C154 does not charge to its normal 
value and the oscillator speeds up. 

The high voltage is supplied by a 
conventional r.f. power supply using 
a 25L6 -GT as a 140-kc oscillator and a 
1B3 -GT /8016 high -voltage rectifier. 

RADIO- ELECTRONICS for 
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MONEY BACK GUARANTEE - We believe units offered for sale by mail order should be sold 
I only on a "Mon °y -Back -If- Not -Satisfied" basis. We carefully check the design, calibration and value 

of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or ¡ 

;`refund. You, the customer, are the sole judge as to value of the item or items you have purchased. . 
A COMBINATION 

20,000 OHMS PE/ VOLT MULTI -METER 

and TELEVISION KILOVOLTMETER 
The New Model 

TV -20 

The Model TV -20 operates on self -eon- 
tained batteries. Cernes bossed it beau- 
tiful handrobbed oak cabinet com- 
plete with portable cover, Built -kl High 
Voltage Probe H. F. Probe. Test Leads 
and all operating Instructions 

Added Feature: ln 
eludes an Ultra Hien 
Frequency Voltmeter 
Probe with a frequen- 
cy range up to 1.000 
M EU ACY CL ES. W hen 
plugged into the Mod- 
el TV -20. the V. H. 
Probe converts the unit 
Into a Negative Peak - 
Reading H. F. Volt- 
meter. 

$39a9s 

Specifications: 
9 D.C. Voltais 

Ranges: (At 
20.000 ohms per 
Volt) 

0.2.5/10'50/100 / 
250/500/1,000/ 
5.000 / 50,000 
Volts) 

S A. C. Voltage 
Rangea: (At I. 
000 ohms per 
Volt) 

0- 2.5/10/50/100/ 
2500500/1.000/ 
5,000 Volts 

5 D. C. Current 
Ranges 

0-50 Microamperes 
0 -5'50 500 MIIII 

amperes 
0.5 Amperes 
4 Resistance 

Ranges: 
0-2.000 / 20.000 

ohms. 0 - 2 20 
Megohms 

7 D. B. Ranges: (All D. B. 
ranges based on 
OUb =I Mv. in- 
to a 600 ohm 
line) 
-4 to + 10 db 
+ 8 to + 22 db 
+ 22 to + 36 db 
+ 28 to + 42 db 
+ 36 to + 50db 
+ 42 to + 56 db 
+ 48 to + 62 db 

7 Output Voltage 
ranges: 

O to 2.5/10/50/- 
100/250/500/ 
1,000 Volts 

The Model 88 -A Combination 

SIGNAL GENERATOR 
and SIGNAL TRACER 

Signal Generator Specifications: 
*Frequency Range: 150 Kilo- 
cycles to 50 Megacycles. *The 
R.F. Signal Frequency is kept 
completely constant at all out- 
put levels. *Modulation is ac- 
complished by Grid -blocking ac- 
tion which is equally effective 
for alignment of amplitude and 
frequency modulation as well as 
for television receivers. *R.F. ob- 
tainable separately or modulated 
by the Audio Frequency. 
Signal Traeer 8peelfiations: 
l'sea the new Sylvani 1N04 Ger- 
manium crystal Diode which com- 
bined with a resistance -capacity net- 
work provides a fre- 
quency range of 800 
olden to Ill Alegacyelea. 528.85 

The Model at comes eonoions with all teat NET 
leads and operating instructions ONLY 

The New 
Model 670 SUPER METER 

A Combination 
VOLT - OB'M - MILLIAMMETER 
plus CAPACITY REACTANCE, 
INDUCTANCE and DECIBEL 
MEASUREMENTS. 
D.C. VOLTS: 0 to 7.5/15/75/150/750 / 
1500 /7500. A.C. VOLTS: 0 to 15/30/ 
150/300/1500/3000 Volts. OUTPUT 
VOLTS: 0 to 15/30/150/300/1500 /3000. 
D.C. CURRENT: 0 to 1.5/15/150 ma.: 
0 to 1.5 Amp.. RESISTANCE: 0 to 500/ 
100,000 ohms, 0 to 10 Megohms. CA- 
PACITY :.001 to .2 7,tfd.. 1 to 4 Mtd. 
(quality, test for electrolytln.) REACT- 
ANCE: 700 to 27,000 Ohms; 13,000 Ohms 
to 3 Megohme. 
INDUCTANCE: 1.75 to TO Henries: 85 
to 0.000 Henries. 
DECIBELS: -10 to +18, +10 to +SL 
+30 to +58. 
The model 670 comes housed In a rugged. 
inetklc 

completer 
steel cab- 

inet crag eand 
operating 

ìth test 
lead. and operativ In- 
struetiens. Size 0 - a NET 
7'/. x9-. 

20% DEPOSIT REQUIRED 

TUBE TESTER Tests tubes The New Model *Testa all tubes including 
TV-10 4, 5, 6. 7, Octal, Lock -in, 

Peanut, Bantam, Hear- 
ing -aid, Thyratron, 
Miniatures, Sub- Minia- 
tures, Novais, etc. Will 
also test Pilot Lights. * Tests by the well- estab- 
Bobcal emission method 
for tube quality, directly 
read on the scale of the 
meter. * Tests for "shorts" and 
"leakages" up to 5 Meg - 
ohms. 

* Uses the new self- clean. 
ing Lever Action 
Switches for individual 
element testing. Because 
all elements are num- 
bered according to pin - 
number in the RMA base 
numbering system. the 
user can instantly iden- 
tify which element is 
under test. Tubes having 
tapped filaments and 

The Model TV -10 operates on 105 -130 r. ro tubes with filaments ter - 
Volt 60 Cycles A.C. Comes housed in a # urinating in more than 
beautiful hand -rubbed oak cabinet cons- one pin are truly tested 
pieta with portable cover. 

HET with the Model TV -10 as 
any of the pins may be placed in the neutral position when necessary. 
*The Model TV -10 does not use any combination type sockets. Instead 

individual sockets are used for each type of tube. Thus it is impossible 
to damage a tube by inserting it in the wrong socket. 

*Free -moving built -in roll chart provides complete data for all tubes. 
* Newly designed Line Voltage Control compensates for variation of any 

line voltage between 105 Volta and 130 Volts. 

T" 
TY30ada1 TELEVISION SIGNAL GENERATOR 

Model TV -30 
tomes complete 
with shielded 
axial lead and 
oll operating In- 
structions. 

Enables align- 
ment of Tele- 
)ision I. F. and 
front ends with- 
out the use of an 

Oscilloscope 

Specifications: 
Frequency 
Range: 4 Bands -No switching. 
18-32 Mc. 85- 
65 Mc. 54 -98 Mc. 
150 -250 Mc. Au- 
dio Modulating 
Frequency: 400 
cycles (Sine 
Wave). Attenti- 
ator 4 position. 

ladder type with constant impedance con- 
trol for fine adjustment Tubes Used: 
6C4 as Cathode follower and modulated 
buffer. 6C4 as R.F. Oscilator. 6SN7 as 
Audio Oscillator and power rectifier. 

The New Model 770-An Accurate Pocket -Sire 

". 
7"-1 

(-go 

ó 

-yy 
AKfaJn .arRagN15 W 

ON ALL C.O.D. ORDERS 

VOLT -OHM MILLIAMMETER 
(Sensitivity: DOS ohms per volt) 

Compact -measures 354 z 5%" z 21á" 
Uses latest design 2% accurate 1 Mil. 
D'Arsonval type meter. Same zero ad- 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important timesav- 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round -cornered, molded case. Beautiful 
black etched panel. Depressed letters 
filled with permanent white, insures 
long -life even with constant use. 
Specifications: 0 A.C. VOLTAGE RANGES: 
0 -15/30 /150 /300 /1500/3000 volt.. 
6 O.C. VOLTAGE RANGES: 0- 754/15/75/ 
150/750/1500 volts. 
4 D.C. CURRENT RANGES: 0- 159/15/150 
Ma. 0 -11/4 Amps. 
2 RESISTANCE ANCE RANGES: 0.500 Ohm,. 0 -1 
Megohm. 

The Model 770 comes complete 
with sell -contained batteries, 
test leads and all operating 
Instructions. 

GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RC-10, 98 
NEW YORK 

7ARK PLACE 
, N. 

OCTOBER, 1949 
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ifi Servicing 

Pedro Maps a Record 

m 
trying 10 make y 

rift 
eyes focus on the fine P 

I'M leaning lazily on the counter won- 
dering whether Pedro is going to 
show up this morning, when I see 
him come bounding across the street 

at a dead run. He shoots through the 
door, slides to a stop in front of me, 
and stabs me with a burning glare. 

"You're late," I say casually, ignor- 
ing the look. 

"What a dirty trick!" he gasps, glar- 
ing harder. 

"Hunh ?" I query, surprised. "Dirty 
trick ?" 

"You know what I mean," he pants. 
"That filter capacitor." 

"What filter capacitor ?" 
"The one you gave me last night." 
"What about it ?" I demand. 
"It's no good," he snaps. "As if you 

didn't know." 
"News to me," I say calmly. "What 

makes you think it's no good ?" 
"I put it in my girl's set, and it still 

hums," he accuses. 
"Pedro," I say pleasantly, "you jump 

to too many conclusions. You told me 
you needed a filter, and I gave you one. 
To the best of my knowledge it's good." 

"How come the set still hums ?" 
"Apparently it wasn't filter hum in 

the first place." 
"Listen," Pedro says darkly. "I've 

watched you fix a thousand a.c: d.c. sets. 
You turn the volume way down, and if 
the hum is still there, you change the 
filters." 

"Uh -uh," I reply. "First I check the 
plate voltage. If it's way below normal, 
then I change filters. How was the volt- 
age on your girl's set ?" 

Pedro stares at me a minute, and then 

to conclusions 
is bad 

but sometimes it pays 

his attitude changes. He drops his hands 
to his sides, hunches his shoulders up 
to rub his chin, looks at his feet, and 
clears his throat embarrassedly. 

"I don't know," he says in a small 
voice. "I didn't check it." 

"Fine," I purr pleasantly. "So you 
jumped to that conclusion, too." I let 
him suffer a minute, and then I break it 
gently. "Next time you go see her, take 
a new output tube along. Know what 
it uses ?" 

He nods glumly. 
"It's got a 50L6 in it." 
I reach one off the shelf, and lay it 

on the counter in front of him. 
"Could be the whole trouble," I point 

out. "Sometimes they develop a heater - 
to- cathode short that modulates the plate 
current at 60 cycles." 

"Thanks, Herk," Pedro murmurs 
meekly. "I'll try it." 

"Sounds just like filter hum, too," I 
say, trying to make him feel better. 
"Why don't you run over now and see 
if that cures the trouble ?" 

"Can I ?" he asks eagerly, perking up. 
"Go ahead," I say. "Things are dead 

anyway." 
He zooms out and down the street, 

and I wait for the telephone to ring, 
and pray for a few customers. 

Pretty soon he's back, grinning 
broadly. I don't have to ask him how 
he made out, because there's a faint 
smear of lipstick on his cheek. 

"That's it," he announces proudly. 
"She thinks I'm a good radioman now." 

"The moral of that story," I pontifi- 
cate, "is don't jump to conclusions until 
you examine all the possibilities." 

By GUY SLAUGHTER 

"Not me," Pedro declared fervently. 
"No more conclusions." 

I stare at the floor pointedly until he 
starts for the broom, and then I head 
for the bench in the back room. There 
are just three radios in the "to be re- 
paired" rack, and I dive into them, 
wondering how I'm going to meet my 
bills with business so bad. Pedro comes 
back while I'm finishing the last one. 

"Herk," he says, and I can tell there's 
something on his mind. 

"Yeah, Pedro ?" 
"Now that I'vé got a girl," he begins, 

rubbing his ear with his shoulder, "I 
need more money." 

"Sure, kid," I agree sympathetically. 
"I could use more myself." 

"I mean I want a raise." He looks 
me in the face, and stops squirming. 

"Oh," I say. "Like that, hunh ?" I lay 
down my iron, and get up off my stool. 
"Look, Pedro," I point out gently. "Busi- 
ness is stinko. You know as well as I 
do I can't afford to pay you any more 
money. Fact is, I can't afford you at all." 

He looks at the floor again, embar- 
rassed. 

"As, if, and when business picks up, 
Ill be glad to discuss a raise," I go on. 
"But until then, I'm not even sure I can 
pay the rent." 

"Okay, Herk," he agrees, and some- 
thing in his voice tells me he's got one 
of his ideas. "Maybe business'll pick 
up, hunh ?" 

"Yeah," I grunt, reaching for the iron 
and diving back into my chassis. "If it 
doesn't, we'll both be looking for jobs." 

I finish the repair, load the sets into 
(Continued on page 58) 
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We'll Send You Absolutely 

Any PHOTOFACT Folder 
Listed in the PHOTOFACT 

Cumulative Index! 

NOW -learn for yourself-at our expense- 
how PHOTOFACT will make your service work 
quicker, easier, more profitable! Examine an 
actual PHOTOFACT Folder. Use it. You'll learn 
first -hand why this indispensable service data 
is used daily by over 25,000 successful service 
technicians. You'll discover quickly that no 
other service gives you PHOTOFACr's outstand- 
ing advantages: completeness, accuracy, uni- 
formity and ease -of -use. PHOTOFACT alone, is 

the only radio service data prepared from lab- 
oratory analysis of the actual equipment. 
Nothing in the field equals PNOTOFACT. Know 
the facts -get your FREE Folder now. Ex- 
amine it -use it-- compare it -and you will 
understand why no modern service shop can 
afford to be without PHOTOFACT. 

NOTE: This FREE offer is limited to 
Service Technicians. Attach coupon be- 
low to your letterhead and mention the 
name of your jobber. If you have no 
letterhead, send coupon to your jobber. 
Experimenters and others may obtain 
the Photofact Folder by remitting 50c. r--- --- 

HOWARD W. SAMS & CO., INC. ' 955 N. Rural St., Indianapolis 1, Ind. 

I Send FREE Photofact Cumulative Index ' 
Send Full Easy -Pay Details 

I am a Service Technician: ' 
Send FREE Photofact Folder for set model . . 

I am an Experimenter: ' ' Send Photofact Folder for set model . 

(50c enclosed) ' 

' Name ' 
Address ' 

I 

, 

.i7 

SERVICEMEN: We'll Prove 

You'll Save Time, and Earn 

More with PNOTOFACT! 

Only s18.73 Down Puts the 

Complete Photofact Library 

in Your Shop Today... 

NOW -the new "Pay -as -you- Profit" 

l'lan brings the famous PNOTOFACT 

Library within Now 
you can easily own 

Serviceman. Now Y data- 
seven 

world's finest radio service 
plus contin- 

uous 
complete volumes, P 

PNOTOFACT Folder Set service- 

full 
- 

coverage of all Everything you'll 
and TV models 

quicker, more profitable 
ever need for 

You pay. $18.73 down 

-the remainder 
You Y, 

P ymensAbsolutely no a ying 

charges and no interest! Make the 

down payment -and you get the com- 

plete Library immediately. Your Job- 

ber has all the deaiSsof him 
this 

ama i og new purchase plan. 
write us direct for full information. 

Get the Easy -Pay Details Now! 

PHOTOFACT 

Cumulative Index 
Select your FREE PHOTOFACT 
Folder (covering ony AM, FM 
or TV model) from the PHOTO - 
FACT Cumulative Index. Get 
the FREE Index today. Covers 
oll post -war receivers right up 
to the present. Helps you And 
the Folders you want in a jiffy 
-Folders that make your work 
quicker, easier, more profit- 
able. Get this FREE Index at 
your Jobber or write direct 
for it now. 

CURRENT PHOTOFACT BEST -SELLERS 
The Recording and Reproduction of SOUND, by Oliver Read. The com- 
plete, authoritative treatment of the entire subject of Sound, written 
by the editor of Radio & Television News $5.00 

Photofact Television Course. The book used by thousands; gives you a 
clear understanding of TV principles, operation and practice. $3.00 
Television Ant . Shows you how to select and install the proper 
antenna, and how to overcome antenna problems $1 25 

1948 Record Changer Manual. Covers 45 models made in 1948, including 
new LP and dual -speed changers, plus leading wire recorders. 
Based on actual analysis of the equipment $6.75 

Auto Radio Manual. Complete Photofact service data on more than 
100 post -war auto radio models -a time- and -money -saver $4.95 

HOWARD W. SAMS & CO., INC. INDIANAPOLIS 1, IND. 

OCTOBER, 949 

City Zone.... State 
MEIMIN=IMMMIINimmEm - is NJ 
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the truck, and start on my rounds. 
When I get back, Pedro is sitting at my 
desk behind the counter. There is a 
whole stack of 6 -inch paper recording 

' discs in front of him. 
"Hi, Herk," he greets me, self -con- 

sciously. 
"Hi, Pedro. Where the devil did those 

come from ?" 
"We bought 'em." 
"Who did ?" 
"We did," he asserts. "The salesman 

just left. Got a good buy." 
"That's fine," I reply, trying to keep 

the old plate current from rising. "How 
much ?" 

"Seven cents apiece," Pedro says 
proudly. "He wanted eight, but I fi- 
nagled him down to seven." 

"How many did WE buy ?" I manage, 
hoping I can keep from choking me a 
boy. 

"Two hundred," he says calmly. 
"Two hundred!" I echo. "That's 

fourteen bucks. The last twenty -five 
recording discs I had to sell for a 
nickel apiece to get rid of them. Now 
you buy two hundred at seven cents." 

"The thing is," he avows confidently, 
"we got a use for 'em." 

"We got a use for fourteen bucks, 
too," I growl. "Who sold you these 
things? Call him up and tell him we 
want our money back!" 

"Can't," Pedro says laconically. 
"Traveling man. Wouldn't know where 
to find him." 

I go back to the service bench to cool 
off, and spend an hour or so trying to 
make my eyes focus on the print in a 
magazine. When I finally give up, it's 
quitting time. I flip off the big switch 
and go out front to find Pedro asleep 
at my desk. I shake him awake. 

"Okay, Pedro," I say quietly. "Time 
to go home." 

"Good," he agrees. "This is Satur- 
day." 

"Yeah. Payday." I dig deep and pay 
him off, and then I do a very difficult 
thing. "Pedro," I say gently, "I'm afraid 
you better look for another job." 

His eyes get very big, and he stares 
at me a full minute. Then he clears his 
throat before he speaks. 

"If it's about the records, Herk, I 
bought them to...." 

"No, kid," I interrupt him. "It's just 
that ... I can't give you a raise, and 
things are tough ... and I've got some 
obligations to meet, and ... well . 
I just can't afford any help, that's all." 

"I see," he breathes slowly. He ex- 
tends his hand with his pay still 
clutched in it. "I . . . I don't really 
need this, Herk," he offers.. "Want to 
borrow it for a while ?" 

"Keep it, Pedro," I say gruffly. 
He gets up, turns on his heel, and 

walks out of the door without a back- 
ward glance. I blink my eyes a couple 
of times, and then lock up and go home. 

Monday morning I come down to the 
shop feeling sad. I notice the stack of 
home -recording discs is gone, and figure 
idly Pedro must have picked them up 
on Sunday. I make a mental note to 

call him one of these days, and get the 
shop door key from him. I spend the 
rest of the day dusting off my merchan- 
dise and feeling blue. I get just two 
service calls and four store customers; 
three of them have tubes to be tested, 
and one wants to sell me a used radio. 

Tuesday morning is the same old 
story: no business. I just sit around 
and listen to soap operas and feel 
blotto. 

Tuesday afternoon a pleasant -look- 
ing lady comes in lugging a table model 
combination. She sets it down on the 
counter and smiles broadly. 

"I'd like this fixed, please," she says. 
"The phonograph sounds fuzzy." 

"Sure, lady," I answer, making out 
a repair ticket. "Pick it up tomorrow ?" 

"Fine," she says. "That was a very 
clever advertising idea." She puts the 
ticket in her purse and leaves, and 
while I'm pondering over her remark, 
the phone rings. It's a fellow who wants 
his record changer picked up, and he, 
too, says something about "good adver- 
tising." The phone rings constantly 
after that, and people begin to swarm 
in and out in a steady stream; about 
90% of them want record changers re- 
paired. At closing time I count forty - 
three service jobs on the books since 
noon, and I wonder whether Pedro has 
found another job yet. 

I call him up, first thing next morn- 
ing, and his mother tells me he's not 
home. I hang up, and just them he walks 
in the door, looking embarrassed. 

"Hi, Herk," he greets me. "I forgot 
to leave you your key." 

"Pedro." I ask, "how'd you like your 
job back ?" 

His face lights up like a 117Z6. 
"With a raise ?" 
"Not right away," I demur. "But if 

business keeps up like it was yesterday, 
yes." 

"It's started already, hunh ?" Pedro 
nods thoughtfully. Where's my broom ?" 

The phone starts to ring again, and 
between it and people streaming in and 
out, it becomes a very busy day. I find 
myself whistling at the bench whenever 
I take time to listen to me, and Pedro 
keeps shouting back that he's getting 
writer's cramp from making out repair 
tags. Things are still going strong when 
three o'clock comes, and I gather up 
the phone -in cards and start off on my 
rounds. 

"Hi, Herk," Pedro hails me, smiling 
pleasantly, when I get back. "Oodles of 
business." 

"Yeah," I drawl thoughtfully. "Pedro, 
a lot of people have complimented me 
on my clever advertising stunt. Know 
anything about that ?" 

"A little." He flushes, and looks at the 
floor. 

"Come on," I encourage. "Give." 
"Well," Pedro begins, solemnly. "I 

started to tell you why I bought those 
record discs, and you wouldn't let me." 

"Okay," I say testily. "Now I'm let- 
ting you. What's the gimmick ?" 

"Simple," Pedro answers, staring at 
the floor. "I bought two hundred discs, 

and spent all day here Sunday, cutting 
them on one of the recorders." 

"Yes," I murmur blankly. "And ?" 
"Well, I put band music on one side 

of them, and a commercial on the other. 
Yesterday I delivered them door to 
door." 

"Yeah," I say admiringly, as a light 
begins to flash inside my head. "I get 
it. People find phonograph discs on the 
porch, and they get curious. Most every- 
one has a record player, so they play it 
and it's music. Then they play the num- 
ber two side, and it reminds them that 
in case their set isn't in perfect con- 
dition, Valley Radio, Herk Newton, 
Prop., is ready, willing, and able to 
make it perfect. For a small fee, of 
course." 

"That's it, Herk," Pedro acknowl-.. 
edges, looking at me hopefully. 

"Genius," I mutter. "Pure genius. 
Two hundred discs, two hundred poten- 
tial customers. Whenever business slows 
down, we'll make some more." 

"Not two hundred, Herk," Pedro pro- 
tests, scratching his chin smugly. "Only 
a hundred and seventy -five like that. 
The other twenty -five...." 

He's interrupted by the jangle of the 
phone. He picks it, then hands it to me. 

"For you," he says. "Personally." 
"Herk Newton," I say. I listen for 

a moment and say a few words. Then 
I hang up. "Johnson's jewelry store," I 
tell Pedro. "Johnson's coming over. 
Wonder what he wants to see me 
about ?" 

"The other twenty- five," Pedro lets 
out casually. "He's one of 'em." 

"One of 'em ?" I echo. 
"Yeah," Pedro says. "The other 

twenty -five discs went to store owners. 
One side carried music, and on the other 
I recorded a different kind of com- 
mercial; I said if they wanted the latest 
thing in advertising, they should con- 
tact Valley Radio, Herk Newton, Prop., 
and find out how to get their own mes- 
sages onto phono discs and distribute 
them to the public at small cost." 

"Yeah," I vocalize thoughtfully. "But 
Pedro, cutting discs for store owners, 
probably thousands of discs, is out of 
our line. We're in the radio business. 
not the disc- cutting business." 

"Trouble with you," Pedro pronounces 
complacently, trying to hide his smile, 
"is you jump to conclusions." 

"Meaning ?" I query. 
"Meaning we don't cut discs for 'em. 

We sell 'em each a recording outfit and 
let 'em cut their own." 

"Yeah," I breathe reverently, men- 
tally multiplying my mark -up per re- 
corder by twenty -five. "Yeah, Pedro. 
That's wonderful." 

"I thought you'd like it, Herk," he 
says casually. 

"And Pedro," I continue softly. 
"Yes, Herk ?" 
"As of now, Pedro, you got a raise." 
Pedro raises his hand to his mouth 

to stifle an imaginary yawn. 
"Raise ?" he says nonchalantly. "Oh, 

sure. I had already jumped to that con- 
clusion. When do I get the next one ?" 
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Be a "Forty -N finer" in '49 THE 

$8950 Light weight uranium detector 
Detects beta and gamma roys. 

Equipped with 36 inch search probe. 
Contains two 671/4 volt Minimax batteries in the well.hnown type of relaxation 

' oscillator supply. Weight 4V/, lbs. complete: size 4 "s5 "x6 Beautifully finished 
case with handle. 

Complete with four tubes, including Geiger tube, batteries, search probe and 
ear- phone. 

"FORTY- NINER" GEIGER COUNTER __ 

ALL -PURPOSE CHASSIS 
Contains 3 plugs, 2 vol. controls, I 
25 wt. resistor 2600 ohms, 25(1,000 
ohms 10 wt. resistors, 13,500 ohms. 
10 wt. resistors, 3 Is mmfds, 3 bath- 
tub condensors 600V. 3 sockets, i 

shock mounts and many other parr 
in blank top eha,.i.. 95e 

304TL 754 
Just the tube for that 1KW 
final - typical oPer:,tion 
2500 volts '400 MA. An 
ideal tube for that induction 
neater or dielectric heater. 
Efficient operation at 1500V. 
to 3000V. 

TUBES 
815 $1.95 VR150 69 6006 .44 RK60 $ .° 
30P1 1.95 955 .65 5005 .89 174 
5FP7 .95 9002 .44 35W4 .69 304 
7BP7 1.49 1213 .44 872* 1.95 354 
9LP7 2.95 9004 $ .44 1115 4 .69 INS .69 

C E PHOTOCELL .. 95c .25 
L5GA .95 VÍ1 6 II 8.44 Type used in movie 

5U4G .44 5W4 Al lectors, burglar alarm. 
65A7 .44 2 %2 .9 

COAXIAL FITTINGS 

5c. 
HOOD 

2,5e 

SOCKET 
SO -219 

35e 20e 
PLUG 

PL.259 
81 l5 

ANGLE- 
ADAPTEF 

M-355 
R1.IAp 

:!!!!;i; 
T -17 
Carbon Mike 
Like 79c New 

30 MC-IF 
Silver 
Slugged 

35e 
Exide 

Aircraft 
Battery 

AN3151.24V 17AH 
SHR. rate Brand new 
in original carton. 

\l't. 52 lb.. Fillel 
s495o 

RI r... r1'I 
A'I'1p i _...ta 

MICA NEW BC 223 AX TRANSMITTER 
CAPACITATOR 901 Oscillators end 801 power amplifiers. S3ri.9e 

.1111': MF'D 2.46 modulators and 1.46 speech amplifier 
on 

69.4 
Xtal frequencies and master oscillator o selector 

3000 \I\'DC switch. 30 Watt. output. Tone voice or C.W. 
Mod. Ideal for :: meter Land. Comes with 3 coils 
TU 17A 2000.3000 Kc. TU 25 3500.5250 Kc. Black 
crackle case. Includes two separate cases to store 
extra toils. Frequencies chart and tubes Included. 

TESTpacked in original case.. leas crystals at this low price. 

OSCILLATOR 
12 or 24 V DC. 

Vibrators, switches amt 
many other parts used 
In _A Equipment. 

9Se 
CD501 A 

Cord and plug set used 
with BC654 between 
PE 103 Dynamotor and 
Transmitter. 

$195 

A -5 AUTOMATIC PILOT 
Serv`l 9 a 1.g pounds man.. .9s ing de. 7 7 
vice. or compass control on ship.. 

Butterfly Condensers 
Oscillator assembly 76 to 300 MC with 

acorn tube socket mounted on 
condenser 83.95 

TypeBFrequency range 300 -1000 
megacycles .. 2.95 

BC4 Antenna condenser 105.330 MC.. 3.95 
Oscillator 105.330 C . 3 0105 

INDUSTRIAL PAPE!: 
CAPACITATORS 

1. MFD 
5000 V 

1. MFD 
6000 V. . 

2. MFD 

$2.95 

$4.95 
$8.95 

INTER -OFFICE 
COMMUNICATION 

SYSTEM 

BANK -CLIMB 
GYRO CONTROL 

For Mark 4 automatic pilot 

S995 

Inter - Phone amplifier 
B('367 complete with 
cables 2113C 422 bog, 154 

360 BOX. 3C 370 Box. 
mounted on board com- 
plete with screw's. 
clamps and everything 
needed for a Inter - 
Phone communication 
system. 

DIRECTIONAL 
GYRO 

M -1 
\ -3 Automatic pilot MN. by A. 

C. Spark Plug under liera., ß'I' 

Sperry Gyroscope ('o., Inc. 

HERSHEL RADIO CO 
Write for Free Catalogue 

All orders F.O.O. Oetroit- Minimum order 52.00 -Michigan customer. 
add 3: .ales tas -20, payment must accompany all 

1 ̂  

DEPT R. E. 10 

5249 GRAND RIVER 

DETROIT 8, MICHIGAN 

OCTOBEIt, I949 

www.americanradiohistory.com

www.americanradiohistory.com


60 

SCR -625 
MINE DETECTOR 

Brand New 
Metallic Objects Only 

Used by the Army to detect buried 
metallic mines. Its private use SUg- 
gests the location of underground 

underwater pipes. cables and ore or 
rock, the location of metal- 

lic fragments in scrap materials. 
logs, etc.. and the screening of 
personnel in plants for carrying of 
metallic objects. 
The unit consists of a balanced in. 
ductance bridge, a two tube amp. 
and a 1,000 cycle oscillator. The 
presence of metal disturbs the 
bridge balance, resulting in 

a 
vol- 

e change of the 1.000 cycle tone. 
The tubes used are low -battery 
drain types such as 1G6 and INS. 
The circuit may be modified for 
control of warning signals, stopping 
at machinery. etc.. when metal is 
detected. Operates from two flash- 
light batteries and 103 V. "B." 
However, a power supply operating 
from 110 V. may be used. Comes 
complete with spare tubes, spare 
resonator and Instruction manual- 
in wooden chest 81a"x28'axl6 ". 
Weight in operation is 15 lbs. Now. 
complete in original or as pack. 
ing container. Originally sold by 
War Assets for $160.00. 
The U. S. Forestry Service has 
recommended procedure for using 
the SCR -625 Mine Detector to find 
concealed metal in tree logs and 
other timber products. 

Price $59.50 
Batteries $4.00 extra 

MINE DETECTOR 
AN /PRS -1 

The detector is designed to de- 
tect metals, nitormitles 
(rocks. treernolsl and may be 
used to detect metal buried in 
logs. to locate cables, pipes, sewer 
tile. etc. It is widely used by 
lumber camps, miners, prospectors. 
plumbers. treasure hunters and 
explorers. 
A portable device used in the de. 
tection of both metallic and non- 
metallic by aural (earl and visual ual 
(eye( means. These are brand 
nut fits, complete with instruction 
bock and spare tubes. Shipped in 
original overseas moisture -proof 
container. 
The set consists sists of the detector 
head with antenna and reflector 
meter. a meter housing and lower 
fiction of exploring rod. amplifier 

assembly. exploring rod extension, 
ag designed to carry equipment 
while operating, and wooden c 
for storing or transporting the 

complete unit when not in use. 
This detector is not nearly 
sensitive as the SCR 625 Mine des 
tector How 

e 
because of its 

price and its simplicity, you cannot 
go wrong on buying one for $14 95 
Shipping weight. 125 lbs. Weight 
In operation only 22 lbs. 
Batteries are not included but w 
can supply them for 18.25 per sel. 

Our Price S14.95 
Shipping Weight 125 lbs 

Weight in Operation Only 22 lbs. 

f$Si skedatil 
C -1 AUTO PILOT ASSEMBLY made by Nord e 

Stabilized bombing 

approach equip- 
ment type M -7. All 
the following units 

come high x 12" 

deep, housed in a 

steel cose, size 36" 

long x 17 ". Weighs 

approximately 160 

lbs. net. 

Consists of (3) 
C SERVO UNITS 

C -1 SERVO UNIT 
C -1 GYRO 

Part of the C -I Auto pilot which is sold separate and may 
be used to conduct many interesting and amusing experi. 

Use to rotate beam antenna, actuate boat rudder control, mints. Operates from 24 V. DC or may be operated for 
etc. Contains 24 V. motor, clutch, relays, etc. Reversible. short periods on 110 V. AC. Gyro will run for approx. 15 
Size overall approx. 101 /" a 81/2' o 61/='. minutes after actuating. Size -approx. 8" z eye" o 81/2" 

And I DIRECTIONAL PANEL with dashpot action (not pictured). All 
five of these units as described individually and as pictured at top, priced, 
brand new, at ... S49.50 

PART of AUTO 

\ 
$6.00 

PILOT - BUT NOT INCLUDED IN 

C -1 AUTO PILOT AMPLIFIER 
Used to control operation 
of servo unit in response 
to signals received from 
gyro unit and control 
unit. The complete am- 
plifier includes one rect. 
7Y4, 3 -7F7's for ampli- 
fication and control, 3- 
7N7's for signal discrimi- 
nation, I power trans- 
former, 6 relays, 4 con- 
trol pots, chokes, con- 
densers, etc. Convert for 
use on radio controlled 
models, doors, etc. Op- 
erates from 24 V. DC. 
Size 91/4" x 61/4" a 7% ". 

ASSEMELY AS SHOWN ABOVE 

C -1 AUTO PILOT 

CONTROL BOX 

Used for aligning con- 
trol of C -I Auto Pilot or 
use for parts, etc. Con- 
tains many useful pots., 
toggle switches, plugs, 
etc. Size, II" x 6" x 41V2'. 

PRICE 

$6.75 

BC -348 COMMUNICATIONS RECEIVER 
6 bands, 200 -500 Kt. and 1.5 -18 Mc. 2 stages RF, 3 stages IF, BFO, 
crystal filter, manual or AVC. Complete with tubes and 24 V. dyna- 
motor. These receivers have beer thoroughly checked in our work -shop 
and found in excellent condition. Converted to 110 V. AC 60 cycle 

s60.00 
24 v.d.c. operated suitable for airline use $100.00 

RADIO -ELEC 7NICS for 
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ESSE RADIO CO. 

T -26 APT -2 RADAR 

TRANSMITTER 
Contains tunable VHF circuit using 
2 JAN CTL 703A's or 368AS tubes. 
Other tubes are: 2- 5R4GY's, 1 -- 
!x2, 1-807. l -6AG7, 2- 6AC7's and 
1- -931A. Other parts such as 24 
VDC motor and blower, HV. con- 
densers and transformers, terminal 
:trips and Amphenol connectors, 
knobs, fuse holders, etc. make this 
,nit invaluable for parts alone. 

Weight approx. 46 lbs Size 21" L 
1042" W x 7 %" H. in metal care 

$9.75 

TELRAD 18 -A FREQUENCY 

STANDARD 
Checks signals in the range of 100 
Ec. to 45 Mc. with a high degree 
of accuracy. Self- contained power 
supply is 110, 130, 150, 220. and 
250 V 25-60 cycle AC. Complete with 
tubes, dual crystal and instruction 
hook. Brand new. Price.... $24.95 

ARMY PHONES LOW 

IMPEDANCE 
Used. With short cord and plug 
PL -354 and cushions. 
Price $2.50 

AUTOMATIC DIRECTION 

FINDER RADIO 3OMPASS 

SCR-269-6 
Brand new in original crate., 

Made by Itendix 
Complete, a truly magnificent buy 
for airplane owners or boat owners. 

5125.00 

eme'J S`ecia Offr Ih DIANAPOLIS, 
INDIANA 

RECTIFIER POWER UNIT 
ATTENTION: FOR THOSE WHO NEED 6,12,24 VOLT POWER 

Navy Type CLG -20341 
110/220 Volts, 50/60 cycle, single phase AC operated. Net 
weight 263 lbs. Gross weight 335 lbs. 28" high, 19 ?r" wide, 
23%" deep (4.26 cubic ft.). 
Will continuously deliver rated load of 25 amperes at 7 

volts. 14 Volts, or 28 Volts DC. 
It will furnish an instantaneous dynamotor starting cur- 
rent of 25 amperes at 28 Volts output. 
This unit is portable and is sturdily constructed in welded 
steel frame. It is housed in steel case provided with 
louvres. 4 handles for carrying are welded to case. Con- 
trols, fuses and cables readily accessible. Input and 
output cables are permanently attached and stored in 
compartments in front of case. Spare fuses and pilot 
lamps are easily accessible from the front. On/off switch 
is mounted in recessed panel on front of case. 

4 connector lengths and terminals are provided for proper 
connections to input and output voltages. Terminal cut -out 
provides protection. A sturdy blower motor fan is pro- 
vided for cooling of the 15 amp. Selenium rectifiers run- 
ning 1550 RPM and has 10" blades. 
A sensitive regulating circuit keeps output voltage con- 
stant under varying load conditions or input voltage 
fluctuations. Adequate inductance and capacity are in- 
cluded for good filtering of the output voltages. 

A complete operating manual accompanies the unit. 
This equipment was made by Electronic Lab- 
oratories, Inc. of Indianapolis, Indiana and is 
really a very dependable fine rectifier power 
unit and can be compared with only the finest. 
It cost our Government approximately $500.0'. 

Our Price, complete, 
BRAND NEW ... $100 

RECTIFIER ASSEMBLY 
Selenium 15 amps. maximum 
continuous DC current inductive 
load for continuous duty. Max- 
imum AC input 46 V. RMS 
single phase. DC output maxi- 
mum 34.9 Volts. These rectifiers 
were used in Navy type CLG- 
20341 rectifier power unit which 
delivered 6 -12 -24 Volts DC cur- 
rent at 15 amps. Maximum di- 
mensions 4%" dia. x 12%" long. 
Price New $12.50 

SUPPLY 

r 

BC -1155A SYNCHRONIZER 

RECTIFIER SELENIUM 
Maximum AC 60 cycle sine -wave. Input 
13 Volts; output 9 Volts. Continuous cur- 
rent rating 2 amps. with inductive or re- 
sistive load. Maximum dimensions 3%' 
x 111%16" x 111%íg ". 12 square plates bridge 
circuit. (New). 

Price $4.00 ea. 

Another invaluable unit for the 'feleVision and 
VHF experimenter. Contains 19 Me.IF strip using 
5- WE717A tubes. A total of 24 tubes included, 
consisting of 6-WE7I7A's. 2- 6SL7GT's, 2- 
6AC7's, 5- 6SN7GT's, 2- 6N7GT's. 2- 6L6's, 1- 
6V6GT, 2- 6AG7'a, 1 -6AC7, and 1- 6H6GT. 
Other parts included are 6 pots. 10 Amphenol 
831R chassis connectors and numerous con- 
densers, resistors, and transformers. Weight 22 
lbs. Size 2l "Lx11145 "Wx7% "H. Price $10.00 

AIRCRAFI BATTERY AN -3152 
Brand nc , 12 volts, 24 anal, hours. Dry packed 
and charged. Add battery acid Specific Gravity 
1.265 (can be bought at any drug store.) Ideal 

for any amateur on 12 volt operations. Hard 
rubber case. size, 53/4"x10% "x10%" with bolt 
type connectors and with overflow. Weight 35 

lbs. 

Price $12.95 
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A TREMENDOUS 

BARGAIN 

Quartz Crystals 
without Holders 

Get an assortment of 
these and grind to your 
own frequencies or use 
them as they are. .5x.6" 
B -cut lapped on faces 
and squared on edges. 
(Ready to use). We 
wi,l give you an assort- 
ment of these from ap- 
proximately 13 thou- 
sandths of an inch to 
24 thousandths of an 
inch whereby you can 
grind to frequencies 
desired. These crystals 
are now ground to the 
approximate 
frequencies: 

following 

3880 4640 6225 7300 
3900 4900 6275 7400 
4140 5300 6700 7500 
4600 5580 6850 7800 
4650 5800 6900 7900 

Formula for convert- 
ing thicknesses of B -cut 
crystals to frequency is 
as follows: F = 98.4/T 
where F is frequency 
in kilocycles and T is 
thickness in inches. 
An assortment of 20 
different thicknesses. 

51.50 

RF TRANSFORMER 
(Nef pictured) 

For experimental use. 
Covers four bands. 
Range unknown. Meas- 
ures 4" x 47/a" x 214". 
Brand new.. Price 50e 

HASH FILTER 
(Nef plcfared) 

Mounted on strip 31,2" 

x 1 ". Contains two hash 
chokes and one dual 
135 MFD 400 Voit bath- 
tub condenser. 

Price 500 

TURBO AMPLIFIER 

Used for parts -ship- 
ped complete with the 
following tubes: 2- 
7C5's, 1 -7Y4, 1 -7F7. 
Price 51.00 ea. 

eJ Sj t Off er 
CRYSTALS IN STANDARD 5 PRONG SOCKET HOLDERS 

Choke 50c ea. 

INDIANAPOLIS, 
INDIANA 

5560 7670 
7120 7680 
7210 7690 
7240 7700 
7250 7710 
7260 7940 
7270 7950 
7280 7970 
7290 7990 
7300 8103 
7320 8105 
7330 8110 

7340 8115 

7660 8120 40 

8124 8367 
8126 8400 
8130 8450 
8245 8451 

8248 8452 
8250 8476 
8251 8477 
8252 8480 
8351 8486 
8356 8488 
8357 8520 
8360 
8361 

8362 8541 

8547 

8530 
8540 

TUBES 45c ea. 
These tubes are brand new, individually boxed and guaranteed. 

0Z4 3V4 68.16 6S8GT 7C4 12SJ7GT 36 
1A5GT 5R4 6BF6 6SA7 7C5 12SK7GT 37 
1A7GT 514G 6C4 6507 7E5 125N7GT 38 
1C5GT SU4G 6C5GT 6SF5 7F7 12SQ7GT 39 44 
1 C6 5V4G 6C6 6SG7 'HI 12Sß7 40 
1G4GT 5W4 6C8G 6SH7 7K7 14A7 1287 41 
1H5GT 5X4G 6D6 6SJ7GT 797 14Q7 42 
1J6GT 5Y301 6D8 65K7GT 7Y4 14X7GT 43 
N5GT 5Z3 6F5GT 6SL7GT 7Z4 19T8 46 
1L4 5Z4 6F6GT 6A G7 12A6 24A 47 
95GT 6A3 6F8G 6SL7GT 12A8GT J5A6G1 50 
1RS 6A6 6H6 6SN7GT 12AU6 25A7GT 5005 
155 6 ̂ .7 6H6GT 6SQ7GT 12AT6 25AC5GT 35L7GT 
1T4 6A8G 6J5 65R7 12AU7 2516 5005 
ITS 6AC5GT 6J6 6557 120A6 2515 50L6GT 
1U4 6AC7 6J8G 6ST7 12AV6 25Z6GT 51 

1U5 6AGS 6K6GT 677 126E6 10 53 
1V 6AK5 6K7 6U6G 12C8 26 56 
2A3 6AL5 61(8 6U7 12FSGT 27 57 
2A4G 6AT6 6L6G 6V6 12JSGT 30 58 
2A5 61U6 617 6W7 12K7GT 31 7017 
3A4 6AV6 6N7 6X4 12K8 3217 71A 
387 604G 6P5GT 6X5GT 12Q7GT 35 75 
306 68G6G 6Q6 6Y60 12SA7 3585 76 
394 6B8G 6Q7 6Y7 12SF5G1 351-6GT 77 
30501 6816 6R7 6ZY5 125F7 35W4 78 
354 6 -06 657 7A7 125147 35ZSGT 80 

81 

84 6Z4 
85 
89 
I17L70T 
117N7 
117P7 
11723 
1826 
183 
4828 
483 
717A 
955 
956 
957 
1005 
1629 
1625 
2050 
1626 
2051 
9003 
VR150 
VR105 
9001 
9002 

RATCHET MOTOR 
Operates from 12 or 24 Volts. 
Similar to motor used for 
automatic tuning of SCR - 
522 transmitter and receiver. 
This motor measures approx- 
imately 3" x 37/e" x 1y ". lias 
provision for coup ing !4" 
shaft. Idea, for remote tun- 
ing of mobile and other 
,quipment. Rotates appruzimatcly 1 

revolution per second. Brand new. 
Price 51.25 

LOW FREQUENCY 
RCA I.F. 

TRANSFORMER 

Used for R.F. power 
supply or double con- 
version transformer, 
etc. 3%" x 17/s" 
Brand new. 
Price 35p 

-NC 
M- 

I.F. TRANSFORMER 

21/2" x 33 " x 1,,s" marked 
142.5 KC IF -243.5 KC IF'. 
Six connectors on bottom 
grid cap. Connection out of 
side. Trimmer condenser- 
readily accessible. Brand new 
aluminul case. Price.. ..75e 

tsst Radio_ 
/C 

Unless Otherwise Stated. All of 
This Equipment Is Sold As Used 

A 
CASH REQUIRED 

40_41 We South St e 
WITH ALL ORDERS 

Orders Shipped F.O.B. Collect 
Indianapolis 4, Ind. 
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Selenium Rectifiers 

Replace Vacuum Tubes 

Six Federal sele- 
nium rectifiers 
with ratings from 
70 to 500 ma at 
line voltage. 

THE miniature selenium rectifier 
first became popular in the radio 
service field as a replacement for 
the 35Z5 in a.c. -d.c. receivers. Its 

adaptability and ruggedness soon made 
it a universal replacement item in in- 
dustrial and electronic fields as well as 
in radio servicing. This miniature has 
made possible the design and manu- 
facture of extremely compact, efficient, 
and transformerless power supplies, 
buijt around one selenium cell operating 
as a half -wave rectifier, or around any 
number of such rectifiers connected in 
full -wave, full -wave bridge, doubler, 
tripler, or quadrupler circuits. For spe- 
cial circuits requiring high voltage and 
extremely low current (such as tele- 
vision and oscilloscope sweep circuits), 
the voltage multiplication can be car- 
ried even further. 

N47 

RER 

15í2w 

II7VAC 
450v 

R2 
25/2W 

404- I50V---1 40 

SERIES FILS 

Fig. 1- Replacing 35Z5 in a.c. -d.c. receiver. 

In many new applications, the selen- 
ium rectifier not only takes the place 
of the usual high- vacuum rectifier tube, 
but also eliminates the power trans- 
former. Obviously, these two features 
alone permit a much smaller power sup- 
ply with a resultant sizeable reduction 
in cost, weight, and current drain. New 
television receivers with selenium rec- 
tifiers in both the low and high -voltage 
supplies have been designed so com- 
pactly that the total weight of the re- 
ceiver is less than that of the power 
transformer alone in similar receivers 
using a conventional power supply. 

OCTOBER, 1949 

Inserting dry rectifiers in place 

of tubes is simple and profitable 

By JOHN B. LEDBETTER 

In addition to the features just men- 
tioned, the selenium rectifier has the 
following six advantages over the vac- 
uum -tube type: instant operation, bet- 
ter voltage regulation, low ripple out- 
put, lower heat dissipation, higher effi- 
ciency, and increased ruggedness and 
adaptability to rough handling. When 
the rectifier is used to replace the power 
transformer, it adds the advantages of 
low cost and elimination of a.c. hum 
fields. The latter reduces power supply 
filtering and solves the problem of eddy 
currents in television receivers and 
other high -quality receivers. Installing 
a selenium rectifier, particularly in 
small receivers and amplifiers, increases 
the life expectancy of such components 
as tubes, bypass capacitors, and bat- 
teries by eliminating the hot rectifier 
tube and allowing the surrounding parts 
to operate at a lower temperature. 

The ingenuous service technician can 
adapt or rearrange existing power sup- 
ply circuits to obtain many of the above 
advantages. The following typical cir- 
cuits can be altered or improved to meet 
special or individual requirements. 

Half -wave applications 
Replacing the 35Z5 in a.c. -d.c. re- 

ceivers with a 100 -ma selenium rectifier 
requires two additional resistors (see 
Fig. 1). These replace the 35Z5 pilot - 

1447 

25/2W 

200 10v IA5 INS 1115 IA7 

Fig. 2 -Using rectifier with d.c. filaments. 

lamp section and maintain proper fila- 
ment voltage on the remaining tubes. 
Rl is a 15 -ohm, 2 -watt resistor (pref- 
erably wire -wound) ; R2 is a 200 -ohm, 
10 -watt, wire -wound unit, or (much 
better) a negative-temperature-coeffi- 
cient resistor with a cold resistance of 
about 1,400 and a hot resistance of 200 
ohms. Such a resistor eliminates the 
initial current surge, thus reducing 
tube and pilot -lamp failures. These re- 
sistors may be either permanently wired 
into the circuit or mounted with the 
selenium rectifier on a standard octal 
plug (or tube base) and plugged di- 
rectly into the rectifier socket. 

The same measures may be employed 
to replace 35Y4, 35Z4, 45Z3. 12Z3, 
117Z3, and similar rectifier tubes. This 
applies also to the 117Z6, 50X6, 50Y6, 
25Z5, and other full -wave types when 
connected as halfwave rectifiers. In the 
latter case, be sure the current drain 
of the receiver does not exceed the rated 
output current of the selenium rectifier. 
If the current drain is slightly over 100 
ma, for example, use a 200 -ma replace- 
ment. In the majority of these tube re- 
placements, except possibly the 50Y6, 
the pilotlamp resistor Rl will not be 
required. R2, in any case, must equal 
the resistance of the replaced tube's 
filament. 

In some receivers employing a 117Z6 
or 117Z3 rectifier, the filament voltage 
is derived from a dropping resistor 
across the B- supply. Since the internal 
resistance of a selenium rectifier is 
much lower than that of a vacuum -tube 
rectifier, the output B- voltage, and con- 
sequently the filament voltages, will be 
correspondingly higher. To prolong tube 
life, a series resistor equal to the tube 
resistance must be inserted, either in 
series with the rectifier and line, or in 
the B+. lead (at the rectifier). The sim- 
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plest way of determining the proper 
resistance for any particular receiver is 
first to measure the B- filament and vol- 
tages with the old tube rectifier and 
then note the amount of voltage in- 
crease with the selenium rectifier. The 
needed resistance can then be computed, 
since the tube and B- current drain are 
known or can be found quickly. 

The following series resistance values 
are required for the specific receivers 
named, but can be used in similar cir- 
cuits: Motorola Playmate, model 61L11 
-27 ohms (in series with a.c. line) ; 

Zenith model 6G001 -20 ohms; Zenith 
8G005 -33 ohms. (These receivers all 
use a 117Z6 rectifier; the difference in 

725 IOW 

40 40 

AS /450V 1300 5W 
117VAC IRS 155 114 354 

Fig. 3 -Operating a portable from a.c. line. 

resistance values is due to variations in 
current drain for individual receivers). 
The Motorola model 5A5 (and similar 
receivers which use a 117Z3), require a 
series resistance of about 150 ohms. 

Typical 3 -way receivers 
A number of a.c. -d.c.- battery portable 

receivers use a 35Z5 or 45Z5 rectifier. 
A typical circuit, after being adapted 
to a selenium unit, is shown in Fig. 2. 
This circuit is like that used in the 
Belmont 5P19 and similar receivers. In 
Fig. 2, the 35Z5 and its filament drop- 
ping resistor (or line cord) have been 

RECT 75 300 90V 

2w 2w 

.05 4S0V 20 
ßOV(1'20 

BO 2W 7.5V 

1350 

117VAC 

5ov 170 
SW 

Fig. 4 -This supply furnishes about 90 volts. 

removed and a 15 -ohm, 2 -watt, wire - 
wound resistor installed across the pi- 
lot- lamp terminals; R2, Cl, and C2 have 
also been added to the circuit. R2 is a 
1,000 -ohm, 1 -watt, surge -limiting fila- 
ment resistor; Cl is used to bypass 
modulated hum voltages and to reduce 
the possibility of common coupling be- 
tween the 1A7 and the 1H5. In most 
cases, Cl, a 50 -volt electrolytic con - 
denser, is needed to filter the remaining 
hum from the filament circuits. (Ca- 
pacitance of Cl should be at least 20 uf; 
in some instances a higher value may 
be required.) Grid bias for the 1A5 is 
developed by the voltage drop across 
the rest of the tubes. 

The power supply circuit in Fig. 3 is 
suitable for a.c. operation of small bat- 
tery portables using a 1R5, 1S5, 1T4, 
and 3S4, or equivalent line -up. For 
power -line operation, the filaments must 
be connected in series, and arranged as 
indicated in the diagram. In this par- 
ticular sequence, the bias for the 3S4 is 
a function of the voltage drop across the 

tube filaments. Additions to the circuit 
are Cl, C2, Rl, R2, and R3. The 150 -uf, 
25 -volt filter capacitor C2 is necessary 
for removing a.c. ripple from the fila- 
ment circuit. The constants shown in 
Fig. 4 may be substituted in receivers 
using the equivalent of a 1A7, 1N5, 
1H5, and 1A5 in the tube line -up and re- 
quiring a 90 -volt B- supply. 

In many sets, particularly battery 
portables, it may be feasible to supply 
only the B- voltage, allowing the fila- 
ments to operate from their regular 
1.5 -volt batteries. Where B -power alone 

RECT SOMA AC-DC 
22 /IW_ -, INNS 

05 40 ISOV 40 15R;I 
117VA4 .450V : 

(ADJ BLEEDER RES 

Fig. 5-Set the bleeder for desired voltage. 

is required, the filament circuit can be 
eliminated without making additional 
changes. If the resultant B- voltage is 
higher than desired, it may be reduced 
by using a larger filter resistor or by 
using a 4,500 to 15,000 -ohm bleeder 
from B+ to ground. With the basic 
B- circuit of Figs. 3 and 4, an extremely 
compact arrangement is possible. Where 
space permits, an a.c.-d.c. type filter 
choke (50 ma, 200 ohms) can be sub- 
stituted for the filter resistor (see Fig. 

4.7/IW RER 200 /SW 
+ 

117VAC O5450 CI S404 
4 1 450V C3 X20 

C240r T250V 
RECT 

1 

Fig. 6- Selenium version of familiar doubler. 

5). A 15,000 -ohm bleeder resistor, or 
wire -wound potentiometer where cur- 
rent drain is very small, can be added 
to vary the B- voltage where desirable. 
This feature is very helpful in experi- 
mental setups or when the supply is 
used as power for test instruments. 

Voltage doublers 
Two selenium rectifier stacks can be 

used to replace full -wave rectifier tubes 
such as the 50X6, 50Y5, 25Z6, 117Z6, 
etc., in a.c.-d.c. circuits, and in trans - 

450V 
5112W RECT' R+ BR/ISOAIA 

117VAC ¡.05 
.4 1 

Fig. 7- a- Tripler has a 300. 350 -volt output. 
BR /ISOMA 

450V 40 4h50V 
40 

350+ 

ISOLA 

Fig. 7- b- Compact quadrupler has four stacks. 

former -operated circuits to replace both 
the power transformer and rectifier 
tube. Advantages are high efficiency, 
low cost, good voltage regulation, low 
ripple output, no warm -up lag, and low 

heat dissipation. A basic voltage doubler 
circuit employing two Federal 403D2625 

8+ AUDIO 

51 

51 

A+ 
RFC 

2501 .5/4.150 

Fig. 8 -The half -wave vibrator power supply. 

(100 -ma) rectifier stacks is shown in 
Fig. 6. The output voltage and current 
are dependent to some degree on the 
capacitance of filter capacitors Cl and 
C2. In a typical circuit, for example a 
d.c. voltage of 235 (at 100 ma) is avail- 
able with filter capacitors of 20 uf, 
while an increase to 40 uf increases the 
output voltage to 255. Beyond this ca- 
pacitance no appreciable increase in vol- 
tage output or regulation is noted. 

Tripiers and quadruplers 
A voltage tripler, capable of 300 to 

350 volts output, is shown in Fig. 7 -a. 

RECT SI IN 

2w 2W 

20T 450v 120 
1 1+ 

RECT 

+1 

RFC 150V 

Fig. 9 -A full -wave supply is more reliable. 

Regulation, as well as output, improves 
as the filter capacitances are increased. 
For ordinary requirements, the values 
shown represent an economical com- 
promise, although values up to 180 µf 
are used in some television power sup- 
ply circuits. 

51 

51 

A+ 

Fig. IO- Bridge rectifier is very efficient. 

When the basic quadrupler circuit in 
Figure 7 -b is used, output voltages ex- 
ceeding 600 at very low current and 
approximately 350 at full 100 -ma load 
can be obtained. A circuit of this type 
can be used in any number of applica- 
tions, such as a voltage- breakdown 
tester for capacitors, power supply for 
test equipment, bias supply, universal 
power for the shop bench, etc. 

25014 

RFC 

II 

.5/150V 

Vibrator power supplies 
Selenium rectifiers are rapidly gain- 

ing popularity as rectifier replacements 
in vibrator power supplies. Many of the 
new auto receivers, for example, feature 
100 -or 200 -ma selenium rectifiers as 
standard equipment. The circuits in 
Figs. 8 and 9 represent two popular ar- 
rangements for selenium -powered sup- 
plies. The half -wave circuit in Fig. 8 
is suitable for use in low -cost applica- 
tions in which the vibrator life expec- 
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tancy is not too great. Efficiency of 
this type of circuit is approximately 
50%. The full -wave supply in Fig. 9 
is more suitable where high efficiency, 
long vibrator life, and dependability are 
important. This circuit is also used 
when two selenium stacks are used to 
replace existing full -wave vacuum -tube 
rectifiers. Efficiencies of up to 70% are 
normally obtained with this circuit. 

For highly specialized circuits in 
which long vibrator life is absolutely 
essential and where efficiencies exceed- 
ing 70% are desired, the full -wave 
bridge circuit in Fig. 10 is recom- 
mended. 

D.c. filament supplies 
In many cases, the design of precision 

or high -quality equipment can be sim- 

REGT I A46.3V 

300 
25V 

A 

Fig. II- Dry -rectifier d.c. filanient supply. 

plified greatly by employing d.c. for 
the filaments. In the past, design and 
production costs, not to mention the size 
and weight of a selenium unit capable 
of delivering the necessary filament cur- 
rent, were prohibitive. Now selenium 
rectifiers are available which deliver 
output currents up to 4 or 5 amperes at 
d.c. voltages up to and above 24. These t 

BATT IIIVAC 
I 

REGT 

Fig. 12- Selenium unit in a battery charger. 

rectifiers not only are suitable for d.c. 
filament and bias supplies, but also 
make efficient battery chargers. 

The circuit in Fig. 11 is suitable for 
most filament or bias circuits. (In some 
instances the addition of an r.f. or filter 
choke may be desirable.) The output 
voltage and current of such an arrange- 
ment depends on the input voltage, the 
turns ratio and current -carrying ca- 
pacity of the transformer windings, 
and the current rating of the selenium 
rectifier. 

Battery chargers 
Selenium rectifiers may be used in 

battery -charger circuits by connecting 
in half -wave (Fig. 12) or full -wave 
(Fig. 13). By selecting a transformer 

Fig. 13 -This is a full -wave battery charger. 

having the proper turns ratio and cur- 
rent rating (or winding one yourself), 
an efficient battery charger can be built 
to handle either the 2 -volt storage bat- 
teries used in some battery -portable re- 
ceivers or regular 6 -volt auto receiver 
batteries. 

The authors thanks are due to Federal Tele- 
phone and Radio Corp.. Clifton. N. -J.. for assist- 
ance with the diagrams and some of the informa- 
tion, as well as the photographs which appear 
with this article. 
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2 NEWRBOOKS ... Just Published 

Don't let the oscilloscope "stump" you! Learn to use it prop- 
erly -and watch your efficiency and earnings soar! No other 
instrument is so intensely valuable in AM -FM and TV serv- 
icing. Here, at last, is a complete, easy -to- understand book 
by on expert who gives you the oscilloscope facts and how - 
to- use -if dota you've been wanting. 

MODERN OSCILLOSCOPES 
AND THEIR USES 

by JACOB H. RUITER, Jr. 

of Allen B. Du Mont Laboratories, Inc. 

350 pages, 400 illustrations 
Price $6.00 

WHAT IT IS -HOW IT WORKS 

1. Introduction to Oseillo- 5. Details of the Modern 
scopes Cathode ROY Tube 

6. The General Purpose 
Oscilloscope 

7. Power - Supply Circuits 
8. Amplifiers. Attenuators. 

and Positioning Circuits 
9. Time - Base Circuits 

2. History of the Oscillo- 
graph 

8. The Development of the 
Cathode Ray Tube 

4. Principles of Cathode 
Ray Tube Operation 

SOW TO USE IT ON THE JOB 

10. Operation of the Dull- 16. Servicing Television Re 
'escape minus 

II. Interpretation of Basic 
Patterns 

12. Auxiliary Equipment 
13. Typical Applications In 

the Electronics Industry 
14. Servicing 

Receivers 
A -M Radio 

20. Photographing Cathode - 
I5. Servicing F -M Radio Ray Patterns 

Receivers (a) Glossary 

17. Use of the Radio Trans 
mitter 

18. lining the Oscilloscope 
In Teachlne 

19. Additional Industrial 
Uses of the Oscilloscope 

This big book gets right down to earth in explain- 
ing the oscilloscope (cathode ray oscillograph) and 
showing exactly how to use it on specific AM -FM -TV 
service jobs. No guesswork. No involved mathe- 
matics. First the author explains all about the in- 
strument -how it is made-when and where to use 
it-how it works. Then he tells exactly how to em- 
ploy it on spetific jobs -from locating many types 
of receiver troubles to aligning and adjusting the 
most complicated circuits. 

EASY TO UNDERSTAND 
Each operation is carefully explained including 

the making of connections, adjustment of circuit 
components, setting the oscilloscope controls, and 
analysing oscilloscope patterns. About 400 illustra- 
tions, including literally dozens of pattern photos. 
make things doubly clear. 

Besides its radio and TV usn, you learn about 
many oscilloscope applications in industry and medi- 
cine. Send coupon today for your copy of MODERN 
OSCILLOSCOPES AND THEIR USES. If not 
more than satisfied, return it after 10 day. and 
we'll gladly refund the purchase price. 

FACSIMILE 
WHAT IT IS -HOW IT WORKS - 

Modern facsimile systems and 
how to service them 

Broadcast weather map to plane in flight? Trans- 
mit still pictures by wire? Radio a blue print to a far-off 
construction crew -a sample of a criminal's hand- 
writing to scattered law enforcement agencies -a maga- 
zine proof to distant editors. . . 

Of course, you're familiar with the marvels of fac- 
simile in a general way -but how much do you really 
know about modern facsimile equipment, how it is 
made, how it works and how to service it? And are you 
aware of the rapidly growing uses of facsimile in 
telegraphy, publishing, banking, mining, advertising, 
manufacturing, police departments, transportation and 
dozens of other placa? 

FACSIMILE, new book by an 
expert in this fast- growing field, 
not only coves the entire subject, 
but includes dozens of tips and de- 
tailed notes on servicing fac- 
simile equipment. In clear, easily 
understood terms, you learn about 
the latest developments, their pres- 
ent and potential uses, how they 
operate and exactly what makes 
them "tick." Throughout, FAC- 
SIMILE is an invaluable book for 
all radio men who realize that it 
pays to have specialized data on 
all of the latest, f -growing 
developments at their fingertips. 
Send coupon nowl Read it for 10 City. Zone & State 
full days AT OUR RISK! ti 

BY THE PUBLISHERS OF FAMOUS GHIRARDI 

by Charles R. Jones 

Development Engineer 

Finch Communications, Inc. 

380 poges, 225 illustrations. Price 36.00 

I- Facsimile In the past. 2- Modern equipment. 

3- Facsimile services. 4- Facsimile broadcasting. 

5- Transmitters and transmission facilities. 6- 
Reception. 7- Synchronirat ion and phasing. 8- 
Tape facsimile. 9- Standards. IO- Facsimile 
makers and complete descriptions of leading equip- 
ment. 11- Servicing facsimile equipment. I2- 
Detailed service notes. 

10 DAY MONEY -BACK GUARANTEE 
Dept. RE -109. Mlltit.t l 1111.1. r. Inc. 
232 Madison Ave.. 6rw lurk la. N. 1 . 

Enclosed find 8 for booklet checked; or O send C.O.D. 
for this amount plus postage and I will pay postman. (No C.O.D.'s 
outside U. S. A. If book. are not satisfactory. It is understood I 
mu return them In 10 dus and you guarantee to refund my money. 

MODERN OSCILLOSCOPES 
36.00 (80.50 outside 

THEIR 

O FACSIMILE. Price $6.00 (36.50 outside U. 8. A.) 

Name 

Address 
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SOLDERING TOOL 
Instant Tool Corporation 

New York, N. Y. 
The Super -Instant soldering iron offers 

a new design in quick -heating irons by 
employing a f7 uick- heating element to 
bring the tip to soldering temperature 
and a "bucking coil' to maintain the 
temperature and prevent overheating 
and scaling. Unlike thermostatically 
controlled equipment, the iron is main- 
tained at constant heat as long as the 
switch is held on. 

The iron works directly from the 117- 
volt line; using no transformer either 
in the tool or independent of it. Weight 
is under I/t pound. In the specimen 
tested, wire solder was melted in 12 

seconds from the time the switch was 
operated. 

CODE -PRACTICE SET 
Martin Mfg. Co., 

Brooklyn, N. Y. 
The Dupies Practicode is a somewhat 

more substantial version of the fa- 
miliar code- practice device long sold 
to children and beginners. A standard 
telegraph key is mounted on a small 
board with a 4 -inch PM speaker and 

New Devices 
a tone producer. A flashlight cell fur- 
nishes power. Terminals are provided 
to connect similar sets for two -way 
practice. 

R.F. POWER SUPPLY 
Spellman Television Co., Inc., 

New York, N. Y. 
This completely enclosed r.f. power 

supply furnishes 30 kv for use in dust 
precipitation, electrostatic painting, in- 

sulation breakdown tests, and projec- 
tion television. Up to 500 go may be 
drawn. Output moy be varied down to 
15 kv. The supply includes o focus con- 
trol and voltage tap variable from 4 
to 6 kv for use with 5TP4 projection 
tubes. 

TV PATTERN 
GENERATOR 

Hickok Electrical Instrument Co., 
Cleveland, Ohio 

A test pattern is provided by the 
model 620 linearity- pattern generator. 
The output of the generator is connected 
to the antenna terminals of the receiver 
and a switch set for horizontal or ver- 
tical lines or crosshatch. The pattern 
is said to be more accurate in most 
cases than broadcast patterns. The 
principal advantage of the generator, 
however. is that it allows the technician 
to oPan the receiver when no pattern 

is being broadcast or when a fringe - 
area location may make broadcast 
patterns unreliable. - 

MICROPHONE STAND 
Electro- Voice, Inc., 

Buchanan, Mich. 
New desk -type microphone stands 

are offered with a momentary press - 
to -talk, lever -type switch built in. The 
switch may be locked in the ON posi- 
tion by pressing a locking button. The 
switch is a self -contained unit which 
may be removed from the base; it is 
available separately. 

DISC CAPACITORS 
Sprague Products Co., 

North Adams, Mau. 
The new ceramic disc capacitors con. 

sist of a dime -sized or smaller coramiC 
plate with high dielectric constant with 
silvered electrodes fired on both faces 

CONVERSION JOBS 

Today, thousands of nationally known com- 
panies are using Seletron Selenium Rectifiers 
in hundreds of power conversion applica- 
tions because of their unvarying depend- 
ability under the roughest service conditions. 

A rectifier with such an enviable back- 
ground of satisfied users MUST BE GOOD. 

Seletron quality is no accident. The out- 
standing performance of Seletron Rectifiers 
is the result of a number of mechanical 
operations and processes which are held 
under rigid control. 

In addition to the heavy power stacks 
of a wide variety of voltages and currents. 
Seletron Selenium Rectifiers are also fur- 
nished in small sizes. 

See your dealer or jobber. If he eau't 
supply yew write us. Address Dept. 
RS-22. 

,R,R) II 11110 ItI:(7:P IYIIL (YIHI' \1 , 1\c. qt, 

the disc. Each capacitor is coated 
wth an insulating resin. 

TWIST -MOUNT 
CAPACITORS 

P. R. Mallory & Co., Inc., 
Indianapolis, Ind. 

New labels placed on the twist -mount 
FP line of capacitors make identifica- 
tion easier. Rating and part number, 

as well as makers' name, appear on 
each. Recent improvements in the ca- 
pacitors include stronger anode tabs, 
ability to withstand higher discharge 
currents, new high -surge separators, 
greater heat resistance, extra -heavy 
rubber seal, heavier cathode tab, and 
special etched cathode 

D.C. POWER SUPPLIES 
Opad -Green Co., 
New York, N. Y. 

A new series of power -supply kits for 
producing 24 to 28 volts d.c. from a 117. 
volt a.c. line is announced. The supplies 
are designed primarily for testing and 
ground operation of .aircraft and ma- 
rine equipment. Supplies are available 
with capacities of 2, 5, 10, 15, and 20 
amperes. A topped primary on the 
transformer permits adjustment of volt- 
age. 

TV TURNTABLE 
Krenco Mfg. Co., 

Chicago, III. 
The Tele -Turn is a metal turntable on 

top of which o television receiver may 
be placed so that it may be faced in 
any direction. Heavy -gouge steel is 
used in the construction, and the top 
plate is felt -covered. The bottom has 

rubber suction cups to prevent slip- 
ping. The heaviest receivers can be 
supported on the turntable, but only 
a light touch is required to revolve it. 

KILOVOLTMETER 
Bradshaw Instruments Co., 

Brooklyn, N. Y. 
The Kilovolter is a two -range non- 

electronic voltmeter, Ranges ore 0 -25,- 
000 and 0- 50.000 volts d.c. The meter 
has a 20 pa movement. Input imped- 
ance on either range is 1,250 megohms. 

The meter is a 41/2-inch unit. The multi- 
plier resistor is contained in the poly- 
styrene probe. 

PA AMPLIFIER 
Allied Radio Corp., 

Chicago, Ill. 
The new version of the Knight 20 -watt 

amplifier is flot within 2 db from 20- 
20,000 cycles and has less thon 2% dis- 
tortion at full output. Hum is 80 db 

below rated output. A built -in equal- 
ized preamplifier is provided for vari- 
able- reluctance pickups. An isolated, 
equalized output is provided for crys- 
tal disc -recording heads. Separate 
bass and treble controls ore included. 

TV ANTENNA 
Ward Products Corp., 

Cleveland, Ohio 
Model TVS -47 is a combination of 

high- and low -bond folded dipoles and 
reflectors. Installation time is reduced 
because the antenna is preossembled 
at the factory. The highband section 
can be oriented independently of the 
low -band array. 
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SAVE 1/2 ON A HALLICRAFTERS S -56 OR S -59 FM -AM CUSTOM CHASSIS 
HALLICRAFTER'S S -59 $32.95 

8 -TUBE FM -AM CHASSIS 

PUSH -PULL AUDIO -AC CONSTRUCTION 
Model 5591 MaI11 

for F'A. 
high fidelity, ,It,. 8S 

tube, R tylom 7t,ÿreceiver 
r9 -. An excellently engineered chassis equal to 

those used In 1:300.00 commercial sets. tome range 
S -TUE FM AM audio. 60 to 14.000 ros.. tons control. phono input 

MODEL 1 -59. 133.95 lack on chassis. Receives broadcast. 540 to 1700 1. 
and FM 88 to 109 m Accurately collimated slide rule dial. Any good PM speaker 
will work on this net. Output trnnaormer matches 8 ohm voice coil. Priced Clete 
with tubes. but less speaker. Weight 16 tbs. 5 -59 chassis and tubed. Net Price 532.95. 
9 

tom- chassis and 
PM 

With l curt 
for 

1112.95. CRel3X 
below) axial 12' PM speaker. 

all for $42.95. 

HALLICRAFTER'S S -56 $59.95 
$110.00 VALUE 11 -TUBE FM -AM CHASSIS 

*AUTOMATIC FREQUENCY CONTROL ON F.M. 
R.F. STACIE ON F.M. 

Model SSB Hall icrafters. high fidelity. 11 tube AM FM radin receiver 
chassis for the adcast band and FM 88 m 108 megacycles. Auto- 
matic frequency control do FM holds ethe station in tune. Phono con- 
nection of chassis. Full r control with base boost. 
Push pull tubes Ina fib v tep. Fnequencya response essentially 
Rat from 50 to 14000 cps. Wide violon accurately allbrated slide 

11 -TYRE FM /AM rule dial. with pre-selectlon on broadcast Ranci. Output transformer 

MODEL s -56. 539.95 matches 500 ohm line. 4 Antenna terminals; two for AM an two for 
FM. This is Othe finest type home radio that we'. of today. 
Hefter get your order In early. Designed to he sed In commercial 

radios selling in Inc $400.00 to E6Ó0.00 clean. Tile regular dealers net on this chassis Is 

$100.00. However. a lucky pu hase enables us to offer these brand new, factory carton. 
8 -56 Hallicrafters chassis complete with tubes and olerallon Instruction,, at only SS9.95 

less speaker. matching transformer. SOIL hms voice roll 52.50 extra. oChassis size 

ík23 x 10 
o 

73 the eights 2Sslbs burn 
your 5.56 with a wide range PM speaker. Pick your 

Nallicraftrs S -S6 Chassis with Mallicraflers S -56 Chassis with 
Tubes. 500 ohm to meeker Tubes 500 ohm to speaker 

aching transformend Model tchinR transformer and our 
A 

ra-15 

PM Jensen IS Inch 6 II,. Model CR -13X 12 in coaxial 
m magnet speaker. This gives you PM wide range speaker. 

tete radio for custom In- gives you complete fin for 
atalletions. Shipping weight 47 cu . installations. Shipping 
lbs. Stock chase. 

S-50 A I5PM. weight 33 lbs. Stock No. 
Jensen Speaker. S -66 chase S- 56CR13X. S -50 chassis with 
and speaker matching trans. all 12 Inch coaxial PM aker 

579.95 A matching trans. All for 
03. lual speed changer. Stock 371.95. G.1. Dual speed changer 
No. CI-73 $17.95 Stock No. G.F. 73 $17.95. 

Mallicraflers 5 -56 Chassis with 
Tubes. 

8500 
ohm o speaker 

Modell, 12.XMSU supra heavy 
duty I2 inch 22 os. Oxford 
PM speaker (regular 550.00 
list). This gives ou a com- 
plete a io for custom installa- 
tions. tions. hipping weight 38 lbs. 
Stock No S.56XMS. A I2 
Oxford Speaker 5 -50 and speak - 

G.trans. all for only 559.9$. 
1. Dual Speed Clanger No. 

G.F. -73 $17.95 extra. 

q, 

CONSOLE CABINET FOR S -59 $19995 
Beautiful 

intended for 
roue o cabinet. 

tionally known 
high. This lad, 

phonoacam- 
bination. The lower half of the cabinet Is divided for albums. The peer 
half has a hinged lid. which hich ,v s the radio and hanger. Radin panel 
In 8 x 15" a ñ be ordered ready cut for Halllcrafers 8.59 or 
with blank panel for Metalling your own chassis. ('hanger: panel in 

blank. will hold a changer up to 12 lç. Cabinet will hold 9 or 
B 9 speaker. Shipping wt. 40 lbs. Stock No. JB -4 blond ratline, 

ready 
rut for the S -59 Hallicrsflere (will not hold S- S61... $19.95 

6 x le- Alnico V PM speaker $2.96 extra 
Stock Np. JP-5X same but blank radio panel 319.95 
Stock No. fl.l 00 cabinet Just as we bought them. You -do the radio and changer 
area to suit your need (Tanger area In 15 x Iii and radio area 5 4íe1 
I let 'a Stork No. 810011. :hipping weight 40 

now 5 5 

iiiiCAPEHART TWO POST $9.95 
RECORD CHANGER 

with twin speed changers. May 

Capehart Changer Scoop. Usen n famous. 
high priced ca binations. Brandt new but 
have been r raved from sets: 

Renal 
replaced 

Minor 
Adiustmenta. These have Capehnrt true -tlmbe variable - 

cartra rlrnectin Requires na gain the G.E. VR 

cartridge. Connecting instructions furnished. 
59.95 

Rase size 143/ x 
Ext/-. Weight 23 Ns. k No. NE-3. 59.93 . 

Extra tone with MLP -t Crystal cartridge and permanent 
needle. 

Pine 
extra. 

Ex moue 
extra. 

G.E. APX -010 variable reluctance 
cartridge. $2.93. e 
Mane to Ot.Intheette covered hase. 31.93. extra. 

OUTPUT TRANSFORMER 
HIGH FIDELITY 

20- 20.000 C.P.S. 
SCOOP PRICE 

$6.95 EACH 

6600 
Plate to late 

51225 r 19.5 

Crescent Model 350 with 
Aerarle L -70 cartridge. Plavx 

at 7112 RPM. Rase else I Ne 
x 13fr 

St 
Price $12.95. 

S25.00. .ric 4 oored hot hanger value: 

Weight 14 In. Made 
leatherette covered base. 
51.95. extra. 

General Instrument Stock 
Mo. 04.73. Dual .Speed. with 
Astode reversible cartridge: 

Ìpermanent needles. Plays 
1i 12 n 12 10 rds. 

at 331/2 or 78 RPM. 
Net ,'rive 519.5. ea. 
517 -958 

ifr :,u burn with 

Wily pay $20.00 $30.00 for out- 
put. Supreme quali 

t 
ty and high fidelity 

output transformer. Designed to atch 
push-pull plates 12 -0L6. 2-8Vß, or 
2 -6A0S) class AB. to 4- 8.15 -250 and 
500 ohm: with 10,E feedback winding. 
Housed 

k In Actual I et ̀weight ̀ 6 ibs./ If 
you and he best quality from your 

Reaudio system order this transformer. 
sponse s ntially fiat from 20 to 

20.000 cles. We have tried several 
high fidelity outputs In our lab and 9m1 
this to be the best value. Even though 

wam liner only is o t WO or 15 tts. this 34 w tt lob la hat you 
w hould have` Connecting instruction. are 
furnished,. lock Nn. A -403. shin,.! 
weight 8 lbs. Net price $6.95 

ST. GEORGE WIRE 
RECORDER MECH. 

$22.95 
St. George Wire 

complete Mechanisms. Brand , , n p" 
Maybe,. . (Alm plays 711 RPM 

In when crystal pickup Is Installed. records r,. and plays back up to I hour on 
standard Webster wire. Furnished with dia - 

fur 3 tube convertor adapte radio or 
dia- 

gram 
for wire recording,. X -03 

George mechanism. weight 15 lbs. Requires 
e 13 } 3 space. Net $22.95. Crystal 
Pickup f1 Playing and recording phono 

I . $1.95 extra. Webster wire. 1 hour. 
$ 3.25: 30 min.. $1.95: 13 min.. $1.30. 

sestet mike and desk stand 54.95 extra. 
WIRE RECORDER 512.95. 

the this t.1ey ea ' SGeloge Arkineor Wholr C 

rag, wire reconler mechanism to any radio 
or P. A. system. Only 3 connections nec- 
essary. Just rl anit into eo a) of 
your amplifier and connect to plate 

input 
u 1 

put tutw. A itonner construction. ckin 

aMike. 
switch 

chnging from record to Da-hock. Priced 
ready wired and tested with Instructions 
and tube 12AT7 plifer: RAQS Os- 
cillator erase; 6X4 rectifier. Stock tRR-4. 
net. $122.95. 

r. + 

íi : á _ a{ E Q LLts 

12 INCH COAXIAL 
P. M. SPEAKER 

RESPONSE 
40 -17000 CPS 

Regular $32.50 lint nationally 
known. fanaus 12- Alnico V coaxial 
PM speaker. 

only two a wires t, con. voice 
This ospeaker used nect. 

famous 6600.ÌK1 radio sets. 
Stock l fe8 Ills. 
Ne 51t9. two or $2áÄ5 

12 -TUBE . BUY YOUR, TELEVISION MATERIAL FROM McGEE 
FM- SALE! TV PICTURE T. V. SCOOP $5.95 
AM 
KIT 

$39.95 
12s Tubel lit Modela PRK- 1.k ThiseIs 

the 
t our 

engineering department room design. . Here 
its features: Receives broadcast. 550 to 

ÌH50 kc and FM. 88 to 1(18 lc 13 Wang 
tuning FM.) The audio system is ide 

o0 t 17.0OÓ 5 Ib. inter- 
wound d1 high 640115v t, aiches R hm 
speaker. Twin tone controls and 
treble boost,. Phonograph Inputs l for stand- 
rd crystal General Electric variable re- 

luctance. Mike input for crystal or dynamic 
mike. This radio may be 

Ils ̂ d for an 18- 
watt P.A. stem. a amplifier. or 
for high fidelity T.V. sound system. 

fpuunched. 
size 

verythingx furnished 
ready 

the 
kit. Including tubes BAGS. 6507e. 2 -ORAR. 
Sia. 

The 
,M6 It 6. 

ctionA Ìa' ready 
and 

1co115 and sockets,. 
section 

make this kit easier 
for you to build. 6 slide rule dial. Corn- 
Mete kit Mdxlel PRK -51. with phono anal 

instructions. 39.99. Weight. 25 1h15. 

S ,eaker recommended. Oxford 12. 22 z 

PM. 1 asp, ive voice coil. 51.515,1 

12 -XMV $10.00 ex e. 

6 TUBE 
AC DC KIT 

$9.95 
6 Tube Superhet. Broadcast AC -DC KA. 
using 1,11 . tubes. 

'nosed plastic gannet lm slide rule di,). 
S.F. stage, 2 gang condenser. loop antenna 
and 5- speaker. Thin makes a factory like 
radio. The cadmium chassis is ready punched 
and sockets are installed. This type of kit 

unlle sells efor at least 515.00.. nn 
furnished. Including tulles: 12KM. 2.125X7. 
I2SR7. 351.6 and 3353. Complete lli 
dlarame and photos. Kit Model ESA, 9I. 8 Ina 

5 WATT KIT E WATT KIT 
TM -4 $6.95 TM -S Sí.95 
Kit Model TM-4. 5 Watt Amplifier Kit. Ideal 
for beginner I tinn. Has features of 
higher priced amplifiers. Inputs for phono 
pick mike. Compensation for he G.E. 
\'sciable Reluctance pic ,. Push pull out- 
put gives g,oxl tone quality. Output to 
ohm Voire Coil. Variable ne control d 
fader control. Ready 

tone 
hasaln. 

and 

makes a top quality AC -DC Audio Amplifier. 
Priced complete with tubes. diagram and 
photo, 2 -SOBS. 2- 12AX7. lus selenium 

(fier. Weight 3 lbs. Stock No. TM 4. 
*6. 

. 

05. Crystal mike 1 utility desk stand 
$4.95 extra. Model TM -aWT Amplifier is 
TM -4 Rit wired, ready to operate net 59.95. 
Kit Model TM -S. Watt Altier Kit for 

Mataint, use. record paying r paging. 
tched component parts. Ready puned 

ehaasls. Verlanle tone control. One control 
' dea from mike to phono. Input compensa- 
tIon for G.B. Variable Reluctance pick yp. 
Output c matches R ohm a Coll. 75 Mill 
Power Trans former. Price Includes tube, 
diagram and photo. Push ull RAPS. two 

W2AX7. 
plus rectifier. Kit Model TM-R. 

eight R Ins. Net $8.93. Crystal mike d 
utility desk stand 5,1.95 extra. Model 
TM -8WTa plifier a 

In TM8 kit wired ready 
to e 

r 

Tubes Dumont 
12QP4 only 

S27.95 
our leader 
10BP4 only 

$19.95 
As usual. McGee fle e you better bile 
We have o, hand o10Ú Dumont 12QP4 Pic- 
t Tubes in original lobs, first quality. 

Pic- 
ture 

they last only *27.03. This e the 
best lue In the U.S. today. l054 10 P. Tubes. manufacturer 
Mates. these tulles are well within tolerance 
nah 

e. Brous t tests fail p'h,`wr 
: 
any differ- 

ence 
eah 

between Iltis and any other' 101114. 
Full factory guarantee. 1111`1.4: O 519.95. 
Sockel,. for either a lane ups.. d49c eai, 

Sartres Tarsian 
13 CHANNEL 
T.V. TUNER 
ONLY 9.95 

vision receiver. TIP i is 
- 

11 wired. including tn rt 
front 

,u tatcturern. IBFuill . 

Offered rra, prbtle.1 1p schematic diagram. 
Priced r.minlete with 3 hure.: np4 , sr . 

AC,S mixer and 131916 RF amplifier. This 
unit is worth twice tad price. All 90.1. 

t in to le fed into your video channel. It can he mounted and used, with the Faroe. 
worth .V7. -60 ehassi, advertised to the 
left. Weight 2 N s . Slack Na. SK-73. Nrl 
3 
Price. Ssrkes -Tali. oo,,. 13 channel tuner with 

tunes $9.95 

G.I. T.Y. FRONT END SCOOP SL95 
O 1 13 Channel T.V. front end. Requires 
Ube, 6C4 and 2 -GAGS. These tuners are 
In damaged condition. but are Ideal for the 
experimenter and for building TV boosters. 
Also `ors schools clash ide for train- 
ing. Story No. MA.13XTr 

room 
lbs. net 

$1.95 Kit of :1 ulves 995 extra. 

cG;. 
12 WATT KIT 20 WATT KIT 

TM -12 $10.95 TM -20 515.95 
Kit Model TM 12. 12 Watt Amplifier kit. 

player for a high quality record layer 
P.A. System 

ready punchnl 8hassis.c011e component 
e fades from phono to mike. Input 

compensation for G.F. Variable Reluctance compensation matches 8 ohm Voice Coil. 
100 Mill Plower Tranaformer. Complete with 
tubes. diagram and photos. 2-676. 2 -12AX 7 

nd rectifier. iller. Variable tone control. Model 
TM 12. Weight 10 Ibn. Net 51Ó.9S. Crystal 
utility mike and desk stand $4.93 xtre. 

odel TM 12WT amplifier is TM l2 kit 
wired ready to _operate net 51.9$. 
Kit 
Audio 

Model with 135hMill Power Trans- 
former ana push pull 61.0's. Inputs for ike 

phono plekul. Compensation for 
mike 

or 
ariable Reluctance pick up. Tone and ader 

controls. Has heavy duty universal output 
transformer to atch o r 

or two sneakers. 
Reedy punched Maas.. . Price Inclus ubes, 
diagram and photos. 2-6LO. 2 -7N7, 724. 
Frequency response 513 to 9.000 Cps. Kit 
Model TM 20. Weight 20 Ins. Net 15.11.5 
Model 

ready 1VTpr 
amplifier 

is T!.ftO kit 
wired 

KIT MODEL X -45 KIT MODEL DE -6X 
$12.95 56.95 

Complete X.45.r Made 
Personal Portable (arodi fac- 

tor,' nchedl arts. A complete kit to build 
broadcast battery operated 4 tube reecloer. 

Small in aim 6½0S1/404½'. Wermt 3,.- 
Ills. 2 Ganz Superhet circuit set comes on 
when lid 

lastic 
opens. 

A hack. Lo op 
In lid. Furniahed 

and 
diagram and photos, 

tines and 671,. it.ilaltery. Will go toer 
like a factory built radio. Shipping weight 

Portable Radio 
=X-45 512.95. 

%Ç5Rwiredl ready' to over. 
ate net 314.9$. 
Complete Mike Sroaauster Kit Model 
DE -Ax. Broadcasts 800 to 1500 KC from 
either phonaeph pick up or mike. Makes 
n ranlo receiver P. A. system or any amplifier. Broadcast tone quality. 

Has fader control from mike to record 
Wsimulating lar broadcast latiei 

orks o 
a regular 

AC. Ready punched 
ehaasls. Price includes Wlring diagram. 

hobos d s. 2-359 5. 125.17. 
Kit model DE-6X. weight lln. Net 56.95. 
Crystal Mike and (leak stand $4.95 extra. 
Model areeRXW Is 

DE -6X kit wired ready 
net to 

N3 Ì 
Farnsworth Television 

_.6J Chassis Model GVZOO par- 
Dairy built uP Chassis Size 
12 :17. Has 19 Tube k. 
t and ov r 150 small 

d e.osua ná Ceramic Condensers, no 

`Inns 
or Transformers or tuning unit. Sweet: 

and sync. circuits are all partially wired up. 
itle T.V. Chassis Is ideal for the tudelo 

and experimenter. Lean, T.V. by buildup: 
your own e sing the chassis to start 
from. Fun ished with a 1945 regular 4L00 
Supreme Publications Telrv15in Mamlal. 

chassis 
has 

welloaspl9t pages 
schematic se this his 

as service , 

frm:mon.. If 
a 

wont to play with Tel here 
is chance to 't started. 

Chasms 
and 

SupremelT.t. 
Mafnuall 

built 
for $5.95. 

Include postage for 11 lbs. GV20O Chassis 
.01N 52.95. 

TELEVISION POWER TRANS. 

'$2.95 
OVZ60 Power Transformer. 

-1142302. A 135 ma. tapped 
volt 

plate 
oltagema ti 1 filament 

ft r part of Farnsworth T. V. 

d voll filament. 
375 

lusiable 
D.C. 
voltage. 

Size. a:11/ :ixa 51z h. 'htmAa 
weht. 

7 II Ì,s. Scoop trice, 1G\'2 -m1 T. 
Power Transformer xo 52.95 

JEFFERSON T.V. PWR. TRAN 
T.V. Power Teeformer. sander to R.C.A. 
200 110 volts. OC cycle. 760 volts 
D.C. filaments 5 olle at :l amps.. 5 volts 
st 3 mps and 6.8 volts al H amps. wTran.. 
size '1:14 x 41a 51. . Shipping 
12 lbs. Stock No.xMll -SF'. Net , ..SB'!-i: 

Television Vertical Deflection Output Trans. 
former. Shipping weight 2 Ils. Stock N... 
VD -SHon. Net ,rire. .. ..91.9s 
Television Focus Coil. Top quality for 10 or 
I2" tubes. Similar ln R.C.A. No. 2(1211. 
Net price $2.49 
Horizontal Oscillator Transformer. Stock No 

11 MA. Net prier 99c 

TELEVISION COURSE $3.00 
Sam' Television Course book. 216 pages. 
T v. lained to ou In everyday language 

Net 
think Al's the fines. value today. 

Ward TVH.9 Television tenna. Stacked 
high and low 1,51111 folded dipole., with re. 
Sectors and , Regular 615.00 , 

McGee's sale price S5.49 

3 -WAY- 
PICK ME UP 
PORTABLE 

RADIO 
ONLY 

$12.95 
Sensational New 3 Was' Portable Radio K. 

glum,, lesthere 
rectifier. Housed , lou as all 

lum 
m 

by Farnsworth. .p p lid 
covered 

loop antenna 
built -in. Size S 9 s 6. Build yourself 

EvProfessional looking radio with this kid. 
ery piece furnished Including tubes: 1115 

174. 155. and 3V4. as well ea v to fol- 
low diagram 1 photo. Receives broadcast 
540 In 1650 KC. This t will make full 
two gang superhet. that looks like 540.00 

din. We should ask $17.1111 for this kt. 
However, line onductlon makes Ni112.95 
rice ras lie. stock Nn. FP -4X. complete P 
it lets batteries. Shipping weight 9 lbs. 

Net price $12.93. Kit of batterien. 671, 
volt "R" and "A.'. 52.26 extra. 

McGEE RADIO COMPAN 
OCTOBER. 1949 

YPrices R.C. Sena 253 /a deposit 
with order. Sal. sent C.O.D. With Parcel 
Post Orders include Postage. 

WRITE FOR BARGAIN FLYER. 
1424 Grand Ave., K City. Missouri 
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681 Foreign News 

OME months 
ago I describ- 
ed a new de- 
parture in 

dry-cell design - 
the Vidor Kalium 

type of caustic potash zinc -mercury cell. 
Apart from its ability to maintain a 
steady e.m.f. under heavy loads, the 
outstanding features of this cell are its 
strong airtight can and its freedom 
from liability to cause damage by punc- 
turing and letting loose its electrolyte 
when approaching the end of its service. 
As any can testify who have had ex- 
perience with the mess and harm that a 
punctured dry cell can produce in deli- 
cate apparatus, this last is a very strong 
point. In the Alpha Leclanché (sal 
ammoniac -zinc -manganese dioxide) cell, 
due to appear shortly on the British 
market, the make -up is in many re- 
spects similar to the Vidor, as those who 
remember my drawing of this latter cell 
will realize by comparing it with the 
drawing here of the Alpha. The makers 
of the Alpha cell claim that it is un- 
affected by wide temperature variations 
and that during a long shelf life its 
characteristics remain exactly as they 
originally were. Whether these claims 
can be substantiated I cannot yet say, 
for I have not yet been able to obtain 
a batch for laboratory tests. The Alpha 
people are very confident about the per- 
formance of this new cell and state 
that, when it is on the market, they 
will replace free of charge, not only 
defective cells and batteries, but also 
flashlights and similar devices damaged 
by leakage of electrolyte. 

From France I hear well- authenti- 
cated rumors of the perfection of an en- 
tirely new kind of alkali- cadmium- 
nickel secondary battery. This also is 
hermetically sealed in a completely 
leak -proof metal case. It, therefore, re- 
quires no attention whatever, save re- 
charging when run down. I understand 
that cells of miniaturized type have 
been produced, which are also of very 
light weight. It is suggested that bat- 
teries built up of such cells may pro- 
vide A- and B- currents for hearing aids 
and similar small appliances. If this can 
be done, it may lead to radical improve- 
ments in personal and universal radio 
receivers, walkie- talkies, vacuum -tube 
voltmeters, service testing equipment, 
and a whole host of other electronic ap- 
paratus. 

European Report 
By Major Ralplt, W. Hallows 

RADIO- ELeCTsONICS LONDON COREDBPONDNNT 

TV Program Exchange 
For a long time France's only regu- 

lar television transmitting station, sit- 
uated in the Eiffel Tower, has been 
working on a 455 -line system, while in 
Britain 405 lines is used. Both countries 
have interlaced scanning with 50 frames 
(25 complete images) a second, and 
with positive modulation. The French 
station suffers from lack of revenue, 
since its income is derived from TV 
receiving license receipts; hence its 
transmissions have hitherto been rather 
scanty, and it has not been able to pay 
for some of the very fine talent po- 
tentially available. And there you have 
the perfect vicious circle: small num- 
ber of listeners = inadequate funds for 
TV transmissions = few program hours 
and not very good entertainment = 
small number of listeners. 

D 

E 

G 

H 

Alpha Leclanché cell. A- double- sealed metal 
top; B- plastic seal; C- washer; D- expansion 
chamber; E -metal shell; F- seamless zinc can; G- moisture -proof bitumen board; H- depol- 
arixing core; I -paste electrolyte; J- carbon 
electrode; K-the metal bottom reinforcement. 

We in Britain, on the other hand, are 
rather differently placed. To use a radio 
receiver we require a broadcast license 
costing $4; for a TV receiver the li- 
cense costs $8. The government collects 
all the license fees (a total of about 
$45,000,000), takes its own percentage 
for collecting them, and hands the rest 
to the BBC to spend as its council de- 
cides. The result is that the TV expen- 
diture is far greater than receipts, but 
this is counterbalanced by spending a 
bit less on sound broadcasting than its 
own license fees bring in. Now that 
France is to use our 405 -line system we 
can relay some of our programs to 
Paris at little cost to ourselves and to 
the considerable gain of the French 

listener. Paris, having saved by using 
our relays, will be able to splash money 
on a certain number of programs by 
French star artists. These will be re- 
layed to us and we shall benefit accord- 
ingly. 

I'm not maintaining that the 405 -line 
system is perfect. All I can say from 
a good many years' practical experience 
of it and of systems using fewer lines 
and more lines is that it does provide 
a steady, well -defined, and enjoyable 
picture, so long as the transmitter has 
a genuine bandwidth of not less than 
2.7 me for the vision channel alone and 
the response of the televiser is equally 
good. We shall eventually have a 1,000- 
1,100 -line service and France is going 

' ahead with 819 lines. But such things 
are very much in the future. Until some 
means is found of producing low -priced 
televisers really capable of handling 
the enormous bandwidths involved in 
definition of this order, I'm all in favor 
of using any system of lower definition 
which gives real entertainment in the 
home at reasonable cost to the ordinary 
man and woman. So far there are no 
signs of our being able to solve the 
problem of transoceanic TV relays, but 
it is possible to "pipe" transmissions 
over the whole of either the American 
or the European Continent by co-axial 
or radio links. 

Everyone of us wants to see television 
succeed in gaining the place it deserves 
as the finest of all sources of home en- 
tertainment. To me it seems that the 
surest way of bringing this about in 
the quickest possible way is the adop- 
tion throughout North and South Amer- 
ica of the most highly developed system 
existing there (525 lines) and all over 
Europe that of the best developed sys- 
tem existing there (405 lines). Do 
just that and two things follow: relay- 
ing slashes program costs, though in- 
creasing entertainment value; prices of 
televisers come down since manufac- 
turers can plan real mass -production 
schedules. And those two things are 
probably the most vital factors tied up 
today with the progress of television. 

Marine Radar For All 
The British Decca firm has just 

placed on the market what it claims to 
be the world's lowest- priced marine 
radar equipment. As this sells complete 
for $6,000, I think they must be right, 
for I know of no other set made in any 
country at anything like the price. Don't 
imagine that the low price means a set 
of indifferent performance, or that costs 
have been cut by omitting some of the 
more complex -but very useful -fea- 

RADIO- ELECTRONICS for 
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He finds trouble by ear 

As this cableman runs his pickup coil 
along the cable, his ear tells him when 

he has hit the exact spot where unseen 
trouble is interfering with somebody's 
telephone service. 

Trouble develops when water enters 
a cable sheath cracked perhaps by a 
bullet or a flying stone. With insula- 
tion damaged, currents stray from one 
wire to another or to the sheath. At the 
telephone office, electrical tests on the 
faulty wires tell a repairman approxi- 
mately where to look for the damage. 

A special "tracer" current, sent over 
the faulty wires, generates a magnetic 
field. Held against the sheath, an ex- 

ploring coil picks up the distinctive 
tracer signal and sends it through an 
amplifier on the man's belt to head- 
phones. A change in signal strength 
along the cable tells the exact location 
of the "fault." 

Compact, light, simple to use, this 
test set makes it easier for repairmen 
to keep your line in order. It is another 
example of how Bell Laboratories re- 

search helps make Bell Telephone serv- 

ice the most dependable in the world. 

OCTOBER, 1949 

BELL TELEPHONE LABORATORIES 

Exploring and inventing, devising and 

perfecting, for continued improvements 

and economies telephone service. 
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PRICES SLASHED!!! 

9a, e. ek Pat.. .j ?l«.. 'grassed/ 

A rernpiM. Tron,m,nef and Iecei.er ti, Ia 75 60 o..,a C.W., in- 
capaacing Mote Isolo,.,. -3 teen mse.pvrpose fvber -Cryral 
cocooned transmit« - Improved regmeroe. receiver - tail, -in 
AC.00 110 V. greet supply _ Plsg.ln coil la receiver heayenc y 
change-S.0. canna operates trans,:,' or feos.er -Sam. 
antenna I« aan,mifig of receiving. The "Miley Mt. is ideal 
as e beginner's pro¡«, or as on ore lary Io, the 0141imer. 
Tern ba.e shown remarkably archlying melts. W, on the 

n with the' Wiser Mi,,. while r.b.ilchno Me mein fist 
Tube Sne.op. 17 9A6 Dec., 5005 kcal O o. -Aodo 
Amp 35W4 Rat Xminr Prs MIA 15 W. anvall 
()anemia's; 7 5 ". 5'/i'. Puna, Weight-31/4 Ib, 

Immdile Delivery 
ORDER NOW! 

2 ; DIP. SAI. C.C. e. 

Complete MITET -MITE Kit 
d", 1., and .ads.cl 

TGI0 PHOTO ELECTRIC KEYER -1-sed by Army 
for .code practice. A 1118h Raln 25 watt heal duly 
amplifier with phono cell input. Mry he conterted to l'A or Phono amplifier. Uses 2- 6.937, 2 -8ßN7, 2 -6L0. 
1 -5U4O and 1 -923 tubes. Less tubes, tales and reels. 
5bps. Wt. Approx. 110 Lhr..Express only! Cloud con- 
dition. Size: 21' s 15' s 12". Only -$14.50. 
SCR -522 VHF TRANSMITTER AND RECEIVER - 
Thebeet all around Job for 100 Ste. to 180 Mc. work. 
l '.sed In cabs; by hams end special services. Slipm. Wt. 
pprox. 60 Lbs. Express only! With all tubes. Each - 

$32.50. 
PE 125 BX MOBILE VIBROPACK POWER SUP- PLY- Electronic Industries. Heavy duty. Ideal for 
Mobile. Marino or portable P.A. rue. Input: 12 V. 
i+ 15 A. or 24 V. Oe 7.5A. Output: 475 V. Or 200 
Sia. Complete with two IRE -60 Rectifier tubes and 
in tructlon book. Shag. Wt. Approx. 75 Lbs. Express 
'001311 New -$5.75, 
TS -I /ARR -1 TEST OSCILLATOR -For ARIL -1 Re- r. Ivor. Freq. range 234 to 258 Me Gold plated cavity. 
Goosed in attractive black wrinkled aluminum case. 
complete with tubes and antenna. A steal at this low 
prire? Shin. Wt. Approx. 10 Lb,. New -$3.75. 
MN -52K AZIMUTH CONTROL (Beadix) -0.300 de- 
crees. With 3 V. Pilot Lite and Manual Spline fit- 
ting. New -75e. 
AN /APN -1 ALTIMETER -V.H.P. Transmitter and 
Receiver operating In 400 -500 Mc. region. New. com- 
plete with tubes, plugs. Indicators. dynamotors. en- 
femme and manual. Shpg. Wt. Approx. 80 Lbs. Es- 
ores. only! Only- 821.50. 
274 -N SERIES. With tubes. Very good condition. 

RC -454 3 to 6 Mc. Recrr. Shim. Wt. 8 Lbs. $4.50. 
RC -455 7 to 9.1 Mc. Rem. Shad. Wt. 8 Lbs. $8.50. 
IIC.45RA 5.3 to 7 Mc. Trans. Shag. Wt. 10 Lbs. 

$7.50. 
Express Only! 

DYNAMOTORS 
PE-6 Input: 10 V. Output: 300 V. 200 Ma. Good con- maim. $0.25. 
PE -55 Input: 12 V. Output: 500 V. (à 400 Ma. In- 
termittent. With filter box. Good, used condition. 
$5.75. 
DM-34 Input: 12 V. Output: 220 V. W BO Ma. Used - 
s1.50. 
'SI -38 Input: 24 V. Output: 220 V. Cd 80 Ma. Used- 

51.10. 
DV 16 /APO -5 Input: 28 V. Output: 100 V. ® 100 
S /a. New -$1.50. 
Z- 515 -PM. Input: 12 or 24 V. Output: 500 V. @ 50 
Ma. New -$3.00. 
7516 -PM. Input: 12 or 24 V. Output: 275 V. Coq 

110 Ma. and 12 V. Or 3 A. New- $2.00. 
11M- 21 -CX. Input: 28 V. Output: 235 V. Oq 90 Ma. 
New-$2.50. 
11M- 21 -8. Input: 14 V. Output: 235 V. CA 90 Ma. .ew- $2.50. 
DM -35 SPARE PARTS KIT -Consists of 50 sels I,v 
Brushes. 50 sets lie. Brushes. 8- .003 /800 V. Con- 
denser.. 2 sockets. screws and 1 can of non-fluid oil 
lubricant. Complete -$1.50. 

CABLES 

8 conductors, color coded. Rubber covered No. 20 
stranded. Ruble, Jacket yr OD. 150 Ft. coll. Es- 
press only! $10.00. 

19 conductors. Rubber and fabric insulated. ('olor 
coded. No. 14 stranded. Heavy Rubber Jacket 1' OD. 
Weatherproof. 25 Ft. Min. order. Lengths to 250 Ft. 
Express only! New -101 per foot. 

CD -283.8 conductor cable and PL-160 plug. Fits 
I'K -125 DX and BC-223 Transmitter. 38' long. New - 
75.. 

MC- 124 -Manual drive cable for Aslmuth control. 
Compass Recess., etc. 228' long. New -$2.10. 

NICHROME WIRE. Enameled. 005' 25 + ohno/Ft. 
and .004' 43 + ohms /Ft. on spools. New. i4 Lb. -656. 

HEADSETS. Good condition. used. Each -65e. 

ANT. KNIFE SWITCH. S.P.D.T. ee Blade. Contacts 
mounted on Ceramic pillars 3' high. Well made. 
(square "D ") Eac11-556. 

MAGNIFIER REFLECTOR. 8' Dia. Parabolic. (Lan- 
caster Lene) Metallic coated sliver surface. Useful In 
photographic work. (Glass) Shpg. Wt. Approx. 114 
Lbs. Erpress only. New -$1.35. 

LIP MIKE CARTRIDGE. New, lees mounting straps. 
0 for $1.00. 

T -32 DESK MIKE (Carbon). With push -to -talk 
switch. cord and plug. New -$1.75. 

BUZZER PHONE -EE1 -A (W.E.). A complete unit 
on.lsting of a tone generator. buzzer. relay. key. 

headphone. switches. etc. Makes very practical code 
practice set. l'an be used In remote areas for signal- 
ing or communication. Housed In thick wooden case 
9)4' L X 6%' H. X 6% W. Shpg. Wt. Approx. 16 
IA,,. Express only! Like new with diagram. $4.50. 

SPEAKER CONES -6' for Jensen PM 6C. With voice 
coil assembly. New factory packed. 2 for 956. 

JACK BOXES 

J -37. Contains three (3) PL -55 and one (1) PL -68 
Jacks In gray finished metal box. Sise: I'4' X 2 %' 
X 3'. With removable cover. Each 25e. 4 for 95e. 

1- 33 /VRC -1. Outdoor power or telephone Junction box 
with 12 knockouts for conduite or Be. Heavy terminal 
strip for 10 pain with bru, numbered terminals. 
01). Steel box. Slat: 2' X 414' X 8'. Removable 
cover. New. Each -55e. 

RE -I. Antenna switching control bec for ARR -1 Re- 
ceiver. 2 coax inputs, 1 -14 or 28 V. rotary relay. 
resistor, trimmer, etc. An exceptional buy! 3 for 

ROTARY SWITCH ASSORTMENT -Various tepee 

1 
of ceramic and phenolic wafer unite. You Can't Miss! Im 
15 for 31.00. 

COILS! OODLES OF THEM! COILS! 

ETC.. LTC. Grab a0 assortment of 25 for 85e. 

VARIABLE TUNING CONDENSERS. BC-FM or 
SW. 2 gang. Cut oscillator rection for BC. Trimmers 
built in. High freq. sections have brass plates. Well 
made. Ball bearings. 3/1r shaft. New-115e. each. 

FREQUENCY METER TYPE. With Drum dial and 
worm drive. 3 gang dorlhle spaced. Heavy cast alumi- 
num construction. Cap. per section: 175 Moef., 200 
Stmt. and 250 Mmf. New- $I.35. 

FILTER CHOKES 

32 Hy. r(e. 40 Ma. D.C. 540 Ohms -6ße. 

7 Hy. g 150 Ma. D.C. 200 Ohms -95a. 
5 Hy. 0. 125 Ma. D.C. 200 Ohms -80e. 

SQUELCH RELAY -As need in SCR -522 Trans- 
('eirer. 5010 Ohm Coll S.P.D.T. Very low operating 
current M about 1 Ma. Fits 51) Socket. New with dust 
corer. Only -65e. 

ELECTRONICS PACKAGE -10 Lbs. of assorted elec- 
tronic milts and parts -11.29. 

Quantities are limited -Order now. Minimum order- 
$2 00. There will be a 25e parking charge for all orders 
under $2.00 . 25 deposit required, balance C.O.U. 
All orders shipped F.O.R. Chicago, Illinois. Any 
orders received without shipping instructions will be 
hipped Hallway Express. Stinlmum foreign order 

$25.00. 

UNITED SURPLUS MATERIALS 
314 S. Halsted St. Chicago 6, III. 

Foreign News 

tures of modern radar equipment. 
Neither of those things is possible, for . 
no radar set can receive the certificate 
of the Ministry of Transport unless it 
complies in every detail with a very 
exacting specification as regards both 
design and performance. 

All British marine radar must op- 
erate on a frequency between 9,320 and 
9,500 me (the "3- centimeter" type). 
The range accuracy must be ± 5% and 
the beaming accuracy within 1 degree 
of angle. The Decca apparatus is fully 
up to standard in both range and bear- 
ing measurement. Perhaps its most re- 
markable feature is its minimum range. 
The official specification lays down that 
a small object, such as a buoy, shall 
remain visible at a range of 50 yards. 
Several of our radar equipments have 
minimum ranges of 35 yards; but Dec - 
ca has them all beaten with its mini- 
mum range of less than 20 yards -a 
most valuable feature for the naviga- 
tion of narrow waters amid very dense 
fog. 

This is accomplished by employing 
separate transmitting and receiving 
antennas and by cutting the duration 
of the pulse to 0.1 microsecond. Think 
that out and see whether you can dis- 
cover why these things should mean a 
short minimum range before you read 
further. 

First of all, what is the length from 
front to rear of the train of waves 
making up a 0.1- microsecond pulse? 
Radio waves travel 1,000 yards in 3.05 
microseconds. Hence in 0.1 microsecond 
they travel 1,000/30.5 or nearly 33 
yards. That, then, is the length of the 
train of waves composing the pulse. 
While the transmitter is sending out a 
pulse, the receiving antenna must be 
out of action in order to prevent dam- 
age to the receiver. It follows that with 
a 0.1- microsecond pulse the receiving 
antenna must be cut out while the pulse 
is traveling 33 yards. But radar range 
measurements are made by timing the 
double journey -out and home -of the 
pulse. Thus in theory the shortest range 
that can be dealt with by a 0.1- micro- 
second pulse is one half of 33, or 16% 
yards. 

But that's not quite all the story. 
Most, if not all, other marine radar 
equipment uses a common antenna for 
the transmitter and the receiver, the 
switch -over being made electronically. 
Such a switch takes a small but defi- 
nite time to bring about the change- 
over -and at very short ranges even 
fractions of microseconds count. With 
a common antenna the minimum range 
for a 0.1- microsecond pulse would prob- 
ably be well over 20 yards. By using 
separate transmitting and receiving an- 
tennas the time needed for cutting the 
receiver in and out can be reduced and 
a minimum range of under 20 yards be- 
comes possible. 

There is, of course, one other very 
important factor: the vertical polar 
diagrams of both antennas must be of 
the right shape and the antennas must 
not be mounted so high that the skip 
distance between them and the surface 
of the water is too great. 

RADIO -ELECTRONICS for 
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Great 
fifail Centers 

and 7 Shire Outlets 
to speed orders 
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Rf ye`te 
RADIO ELECTRO/NEWS 

29 Years of Service - 500,000 Satisfied Customers 

1950 CATALOG GOING LIKE HOT CAKES! 
TV BARGAIN COUNTER 
Make more money on every TV in- 
stallation. cut down on come -back 
service calls -by picking up top -flight 
TV equipment at Lafayette's low 
1950 prices! 

WARD TV -FM ANTENNA 
2 Bank Array -13 Channels 

LIST PRICE: $27.00 $625 
LAFAYETTE'S PRICE + (, 

Here's a rare opportunity to pick up 
this excellent array at 75% off. Re- 
ceives all 13 TV channels, plus the 
FM band. Range on the LF array: 
44 -108 MC.; 174 -220 MC. on HF' ar- 
ray. Average gain 2.5 db on LF array. 
1.5 db on HF array above tuned di- 
pole. Each unit can be rotated indi- 
vidually for maximum signal strength. 
Complete with 5 ft. mast. Stork up at 
this low price. No. 99N9612R (Shipping 
weight: 14 lbs.) - - - - 

$6.25 

TV MAGNE -ROTOR 
New Remote Control Rotator 
Beams Antenna to Signal 

Gives you absolute 
peak performance all 
around the dial. Keeps 
the antenna directly 
"on the beam" to bring 
in the strongest signal 
on each channel. Auto- 
matic signal light goes 
off when cycle is com- 
pleted. Antenna stops 
instantly on finger -tip 
release of remote con- 

trol. Plugs in any 110 standard out- 
let. Fits any antenna. Compare this 
prier. No. 2811219519 (Shipping weight: 
8 lbs.) LIST PRICE, $29.95 

DEALER PRICE: $17.97 

ROCK -BOTTOM FOR 10 TVI 

LAFAYETTE CUSTOM 
TV CHASSIS 

Complete, ready to play, including 
picture 

tube 

CATHODE RAY TUBE 

Brand new SBPI cathode ray tubes 
perfect for oscilloscope use Green 
fluorescence with medium persistence. 
Large five -inch screen. medium shell 
magnat 11 pin base. 6.3 volt heater. 
anode No. 2 voltage 2600 volts. Each 
tube is individually boxed. Weight: 3 

lbs No. 99N95391 $2.95 

OCTOBER, 1949 

$14900 
Buy it at less than you would ordinar- 
ily pay for a kit alone! You can get it 
only from Lafayette for your custom 
installation at just about half price! 
Comes to you completely wire tested 
and lined up. all ready for installation 
into cabinet. Absolute lineavity. un- 
distorted viewing. Automatic fre- 
quency control for horizontal syn- 
chronization. Higher than average 
sensitivity and picture brilliance. Not 
a "price" set. but a precision -made re- 
ceiver 15" high, 21' wide, 19" deep. 
Shipping weight: 75 lbs. 
No. 1 -1359, complete with 10" picture 
tube 165 sq. inch picture). $149.00 
No. 1 -136R, complete with 121/2" Picture 
tube 197 sq. inch picture) $169.00 
No. 1.1379, complete with 16" picture 
tube 1140 sq. inch picture) ._.$219.00 

"SELF -POWERED" 
PHONE SYSTEM 

New Low Net Prices Creating Sensation 

You don't even need a phone line 
when you use this portable communi- 
cations system for antenna installa- 
tions. Just hook the phones onto the 
antenna wire and you're all set for 
clear 2 -way conversations! No bat- 
teries needed; it's "sound powered." 
Also practical as an intercom system 
for home. shop. farm or office. Can be 
used as far as 25 miles apart. They're 
being snapped up at gig, 
Lafayette's bargain price 

No. 32111401 5R (WI: I'/ los.) per phone 

TV POWER XFORMER 
$8 VALUE -ONLY 

$3.75 
Top quality television 
power transformer 

with a rating of 2200 volts at 2 ma. 
Filament voltages: 6.3V at I amp.. 
2 5V at 2 amps. Take advantage of 
this special offering. No. 6N1501R 
(Shipping weight, 21/2 lb,.) $3.75 

RED -HOT BARGAIN IN A 

BELDEN SOLDERING IRON 

Not an unknown make at this price. 
but a genuine Belden! Need we say 
anything further ". 60 watts. % screw 
tip. No. 99N80079 (Shipping weight. 2 

lbs.) .. S1.49 

YOUR COPY IS WAITING, 
HAVE YOU SENT FOR IT? 

P.A. SCOOPI 
$40.00 OrF ON THIS FAMOUS -MAKE 

HI- FIDELITY AMPLIFIER 
20 WATT DE LUXE 

Want to know why so many 
radio men are trying to beg, 
borrow or swipe a copy of the 
new 1950 Lafayette Catalog? 
Then take a gander at the 
prices shown on this page. Get 
that pencil out of your vest 
pocket, and prove to yourself 
that Lafayette is dollars 
cheaper - brand for brand. 
item for item! 

Lafayette made a sensational buy on 
this 20 -watt high -fidelity P.A. Ampli- 
fier and passes the $40 saving on to 
you. We can't mention the make, but 
you'll recognize it as one of the most 
reputable in the business. Frequency 
response essentially flat from 30 to 
15,000 cps. Separate bass and treble 
tone control. Master Gain Control to 
regulate all channels without reset- 
tine individual control. Output impe- 
fences 2, 1, 8, and 500 ohms. Input for 
2 microphones and 2 record players, 
Fader control permit smooth fading 
from one record to the other. Uses 2 

I2SJ7, 6SJT. 6SL7. 26L6G, plus 5Z3 
rectifier. Cabinet made of heavy - 
gauge steel with black crackle finish. 
Fits standard relay rack, or can be 
used as individual unit. Size 191/2" 
wide by 171/2" deep by 92" high. For 
105 -125 60 cycle AC only. Underwrit- 
ers Lab. approved. No. 2G410R (Ship- 
ping weight. 60 lbs.) 
Regularly priced at $87.50. 
NOW 541.50 

You'll find values tike these on 
every page of the great new 
164 -page Lafayette Catalog. 
The latest, newest develop- 
ments straight from Amer- 
ica's leading radio electronic 
laboratories. 

EVERY DAY YOU LET GO 

BY WITHOUT THIS NEW 

CATALOG IS COSTING 

YOU HARD CASH 

The section on TV sets, parts, 
tools and accessories alone is 
worth its weight in gold. (You 
can save enough on one item to 
keep you in free smokes for 
weeks.) Plus complete, rock - 
bottom listings on Public Ad- 
dress, High Fidelity, Testing 
Equipment, Ham Gear, Parts, 
Tools, etc. 
So don't borrow somebody 
else's copy. You can get a new 
Lafayette Catalog all for 
yourself by pasting the coupon 
on a penny postcard. Mail it 
right now! 
SHOP IN PERSON AT ANY ONE 

OF LAFAYETTE'S 7 OUTLETS - 
NEW YORK: 100 Sixth Ave. 8. 

542 E. Fordham Rd. 

CHICAGO: 901 W. Jackson Blvd. 6 
229 W. Madison St. 

ATLANTA: 26.5 Peachtree Street 
ROSTON: 110 Federal St. 
NEWARK: 24 Central Ave. 

RUSH THIS COUPON AT ONCE 
FOR YOUR FREE 1950 CATALOG 
LAFAYETTE RADIO, Dept..119 
901 W. Jackson Blvd., Chicago 7 

100 Sixth Avenue, New York 13 

MAIL THIS 
FOR FREE CATALOG 

AND TO ORDER 

Check here for FREE. Catalog (Please don't check if already on 
our mail list.) 
Please fill attached order. I enclose S in postal 
note. money order or check. Please include shipping charge based 

on weight and zone. 

Nome 

Adduca 

City Zone Stau 
.11 
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72j Test Instruments 

PüCTC ; 

Taking Care of 
Test Equipment 

by H. LEEPER 

Illustrated on this page are some 
hints on caring for your test equipment. 
While any single one of them may seem 
unimportant, the aggregate can make 
a difference in both the accuracy and 
life of your instruments. Included also 
are a couple of kinks which may be 
helpful in using test equipment. 

Photo 1. If meter pointer is stuck 
due to static charge, blow on glass. If 
still no results, remove from case and 
blow lightly on pointer. 

Photo 2. When moving pointer by 
hand, use a very light object such as a 
peg of wood or a strip of cardboard so 
you can judge force exerted. 

Photo J. Don't use a soldering iron 
over a tube tester or other instrument. 
A drop of solder may get into a tube 
socket or a jack. 

Photo 4. Detachable lids of many 
common testers may be used to mount 
small parts which may be needed while 
using the instrument. 

Photo 5. Small loop -type antenna 
kept with signal generator can be used 
for coupling signal to sets with loops. 
Bring two loops near each other till 
signal transfer is sufficient. 

Photo 6. Lead container made from 
discarded flashlight case and fastened 
to side of tester keeps test leads out of 
way when not in use. 

Photo 7. Small spring clip carried 
with tube tester makes easier connec- 
tion to some grid caps. Tester's clip 
can be attached to auxiliary. 

Photo 8. Metal feet obtained from 

dime store and fastened to bench elim- 
inate danger of tripping over dangling 
leads and pulling tester to floor. 

Photo 9. Wooden rack holds meters 
conveniently. One shown is 35 inches 
high, 17 inches wide. Discarded radio 
cabinet with few changes also makes 
good rack. 

PHOTO 8 

PHOTO 6 PHOTO 9 
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TEST EQUIPMENT KITS! 
You Build 'Em In One Evening -But They Last A Lifetime! 

MODEL 221K HIGH PRECISION 
VACUUM TUBE VOLTMETER 

YOUR COST -23.9S 
Featuring exceptionally high stability. ac- 

and linearity, this quality VTV51 
is recommended for all laboratory and 
service applications. 2'- accuracy on all 
ranger. 15 different ranges. Kitfform. 

MODEL 400K 5" SCOPE 

TOUR COST -39.95 
For premium performance at a axing low 

cost. select EICO Model 400 

am axing 
5 

Scopes at twice the price do not equal Its 

accuracy. sensitivity and ter, till idy. 

MODEL 320K SIGNAL GENERATOR 
YOUR COST -69.95 

Features a bight stable Bart ley ,,sri llaior 
with calibrated frequency range of 150 

KC to 111!M('. ?undamentals to 34 MC. 

Pure 400 cycle sudle sine wave available 

for audio testing and It F. modulation. 

>r 

MODEL 145K MULTI -SIGNAL 
TRACER 

YOUR COST -18.95 
Engineered for audible tracing of I.F.. 
R. F., F.51., video and audio circuits. 
Provisions included for VTVM visual sig- 
nal tracing. enabling actual stage -by- 
stage gain comparison. 

Approved ELECTRONIC INSTRUMENTS 
These are NOT KITS 

T w,4. aver`'` 

MODEL A-460 FIELD 
STRENGTH METER 79.50 

Measures actual Television eta- 
tion signal strength 
Orirntation of Antenna can 
be accomplished precisely and 
quickly. 
M. be used to check efficiency 
of various Antenna combina- 
tion, 

' 

MODEL A -500 FM TUNER 

14.95 

Complete with tubes. dial esculch- 

aim instruction book. aligned 

and air tested. Shpg. weight 10 

IDs Size: r 5' z r. 

1 i 

1 

MODEL A -475 T E 

TUNER 32.50 

Two separate Sets of tuning 
vacuum and coils for the 
band and high band respectively, 
with automat le switch -over 
means of the attached 
mechanism. 

_ 

LEV. 

ea- 
low 

by 
decent 

jj 

MODEL A -600 BROADCAST 
SUPERHET TUNER 12.85 

Model A- 00 comes complete with 
4 tubes standard brands). Air 
Leafed a d Allgnesl, operating 
instructions. circuit diagram, 
guarantee Shpg. weight: 2% Bra. 
Size: 4' 1 4" z 5". 

A iv 

MODEL A -610 4 WATT AC 

AMPLIFIER 14.25 

Model A -610 comes complete with 
tubes (standard brands) tested. 

complete operating inetructlon, 
circuit diagram. guarantee. Shpg . 

weight: 5% Pis. Size: e's5'ge ". 

PANEL 
METERS 

AM PL IF IE RS 

naît :uopltliet nitrate- ou I; volt 
comeries as efficiently as on 117 volt 

e. Ideal for sound trucks. Self 
eonlalred record player. Complete 
with matched kit of tubes. Your 

.. 969.95 

INTERCOMS 

3 1/4" O.E. 0 -15 A.C. VOLTMETER $3.95 

3%" WESTINGHOUSE 10 -0 -8- DECIBEL METER. 6.95 

2%" BURLINGTON 0 -150 A.C. VOLTMETER...... 4.95 

3 %" WESTINGHOUSE 0 -150 A.C. VOLTMETER... 4.95 

3 %' WESTINGHOUSE 0 -500 D.C. VOLTMETER 3.95 

2äa" GRUEN 0 -500 D.C. MILLIAMSIETER 
2.95 244' DYMAC 0 -50 D.C. MILLIAM51ETElt 

2%" DYMAC 0 -100 D.C. MILLIASISIF:TF:R 2.95 

2%' 1)YMAI' 4-250 D.C. MILLIASIMETER 2.95 

35 WATT AMPLIFIER with auto- 

matic record player & kit of matched 

tubes -4 Inputs. each separately con- 

trolled -this amplifier Is highly rec- 

ommended for fixed systems. 105 -125 

V.A.C. Your cost. $69.95 

50 WATT AMPLIFIER -A powerful 
wide range amplifier tEat delivers 
better than 50 watts of usable power. 
Suitable for heavy dotty Ferri.. And 
Is successfully used for larger dl- 
torinms - theaters - indoor- outdoor 
rinks -stadiums -auto races -football 
fields -etc. Complete with matched 
tubes. Your cost. .... .... $89.95 

--10 station master for se on intercom s stems employing from one to 10 

subs. Operates on 110 -115 volts A.C. or D.C. low coneumption cost. Extra 
powerful amplification. Beautiful grained walnut cabinet. 9%' z 6' 

8 Your 
twat 

M E I S S N E R KIT BOOKS 
CInontain 

N 

s many build them yourself diagrams 1.0 0 llding T. V. 

CODE PRACTICE SETS 
Speed X rode practce set -with key " S 1.4 9 high frquenry buzzer. Your cost. 

Standard signal corptelegraph keys. Your cost 

PHILCO AUTO RADIOS 
CR9 1942-1949 Fords CR2 ALL CARS 

1942 -1949 Mereury Custom styled control unit fits perfect Iv In Instru- 

Ilas powerful, new miniature circuit and new lac- ment panel opening provided to almost all can. 

trooic tuning system. Custom- $3995 lhllco -nest by far for every car! $Á9a955 
built by 1'hileo. 17k ( 

TELEVISION PICTURE TUBES 
TP400A 
3K14 
5TP4 
12QP4 
7JP4 
10111'4 
10FP4 
1011P4 
12141'4 
123P4 
12KP4 
12LP4 -12UP4 
12Q14 
12UP4 Luzide 
15AP4 
16AP4 -16EP4 
16AP4- 161P4- Luzide 
20BP4 
151)1'4 
16FP4 

549.50 
13.50 
59.40 
46.00 
16.88 
27.50 
26.80 
48.50 
44.00 
41.25 
36.45 
34.40 
43.00 
37.15 
66.75 
56.40 
59.15 

222.75 
64.75 
72.50 

CONVERSION KITS 
To change 630TS chassis to use 16AP4 picture tube. 

Model DP voltage doubler includes plastic sleeve. plastic 

ring and mounting bracket. Complete Kit. less picture 

tube. Your cost. 824.95 

Kit to convert 10 inch set to use 12 Inch picture 

tube (Brackets & woolen block). Your cost, $4.95 

TERMS: 25% deposit with order. Balance C.O.D. 2% off, if full payment is included w th order. 

LOUIS M. HERMAN CO 
All items shipped F.O.B. Boston. 

885 BOYLSTON ST. 
BOSTON 16, MASS. 

Established 1928; Rated with Dun & Bradstreet; Member Boston Better Business Bureau 

D I S T R I B U T O R S O F F A M O U S M A K E S N A T I O N A L P R O D U C T S 
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C.OrrIno ., 

vl.C%i eñeezi& 

FREE 1949 -SO 

CATALOG 

Wards Electronic Equipment Catalog 
contains nationally known test instru- 
ments for the radio serviceman. Has 
everything from pocket -size meters to 
large oscilloscopes, including new mod- 
els for servicing FM, AM and television. 

Also features high quality Sound Sys- 
tems, television sets and accessories, 
amateur gear, and high fidelity radio 
components for home installations. 

ALL MERCHANDISE AVAILABLE ON 

WARDS MONTHLY PAYMENT PLAN 

Pay Only 10% Down 

Mail coupon for your free Catalog 

MONTGOMERY WARD. De pt. RE 10. Chicago, Ill. 
Please send my Iree copy of Wards new 1949 -50 
Electronic Equipment Catalog. 

Name 
(Please PRINT Nome and Address /dainty) 

Street Address 

Or Route Box 

Post Off Ise - -State 

New Patents 
DIRECTION FINDER 

Patent No. 2,468,109 
Avery G. Richardson, Boonton, N. J. and 

Arbor G. Everhart, Great River, N. Y. 

(Assigned to Federal Tel. & Radio Corp.) 

Practically all direction finders employ a verti- 
cal "sensing" antenna and a loop tu obtain a uni- 
directional reception pattern. This d.f. (direction 
finder) has an improved visual indicator for ac- 
curate results. 

The antenna A and the loop I. feed energy to the 
receiver. The output is a varying voltage with 
alternate maximum and minimum amplitudes as 
the loop rotates. The fundamental of this output- - 
the frequency of the loop rotation -is passed 
through a filter. After amplification and clipping, 
the signal is differentiated to obtain sharp pulses. 
The positive pulses trigger a gas tube circuit, 
which in turn excites a circular neon lamp (see 
small figure). The neon lamp glows once during 
each rotation of the loop. 

SYN. MOTOR 

SYN MOTOR 

y 
.Ii. 

DIFFER- 

ENTIATOR 

G.T.TRIGGER CIRCUIT 

E 

POWER SUPPLY 

CIRCULAR NEON 
LAMP BEHIND DISC 

A masking disc rotates in front of the lamp. 
When the lamp glows, light is observed at one 
point (through a narrow slit in the disc). The 
disc and the loop are synchronized, both being 
operated by synchronous motors. 

The disc can be calibrated in degrees correspond- 
ing to the instantaneous position of the loop. The 
position of the loop which gives maximum signal 
pickup land therefore the direction of the trans- 
mitter) can be read off directly at the point where 
the glow is observed. 

SWEEP GENERATOR 
Potent No. 2,469,289 

Joseph G. Beard, Haddonfield and 
Leo W. Born, Collingswood, N. J. 

(Assigned to Radio Corp. of America) 
Rapid TV and FM servicing requires the use of 

a sweep generator in conjunction with an oscillo- 
scope. The generator should be rugged and easy to 
use, and it should be capable of constant sweep, 
regardless of the channel in use. The mechanical 
sweep of this generator is both simple and effective. 

The schematic shows a triode oscillator with 
various capacitors C to cover the different chan- 
nels. An auxiliary capacitor CI has one plate fixed 
and the other connected to the armature of a vi- 
brator V. When the Cl plate vibrates, it fre- 
quency- modulates the oscillator to produce the 
required sweep. The motion of the vibrator can be 
synchronized with the horizontal sweep of an 
oscilloscope by generating the sync voltage with 
auxiliary pickup coils on the vibrator. 

The maximum sweep should be about 6 mc, 
regardless of channel; therefore, the ratio of 
sweep to center frequency must be lean at the 
upper channels. This requirement may he met by 
progressively reducing the vultace applied to the 

TELEVISION 
SCOPE 
SUPERIORITY 
AT A GLANCE! 
The vertical response 
of this economy TV 
scope is usable to 
5000 kc, not 50 kc. 
Response is flat to 
750 kc, down 3 db 
at 1000 kc. Amplifier 
supplies a voltage 

AR -3 gain of 20 at 5000 kc. 

Check this necessary feature before you buy 
any scope for TV use. 

The R.S.E., AR -3 Scope has been built by Ross 
Armstrong to our rigid specifications. It's o 
complete unit that embodies standard hori- 
zontal amplifier and sweep circuits with 
normal sensitivity. 
The case is 8e high x 5" wide x 14" long, 
attractively finished in "hammered-opalescent 
blue enamel. Operates on standard 110 volts 
-60 cycles -40 watts. Tubes, 3BPI -6AC7- 
6517- 6X5 -5Y3 -884. Instructions included. 
Complete specifications upon PRICE 
request. Satisfaction or your 
money back. 

AVAILABLE TO JOBBERS 
F. O. B. 

IN QUANTITY 
DETROIT 

$4995 

CRYSTALS 

UP TO 77% OFF 
Your choice of: 

$149 ASIATIC IC L72 Hi Output 
SHURE P30 Lever Type EACH 

All Less Needle 
BUY AN ASSORTMENT 

NO LIMIT 

KR 
S 

STEAW 
5e 450 ohm 
DYNAMICS 

Perfect- clean- 
Where else but 

of RSE? 

Limit of 5 to 
customer 

99¢ 
EACH 

Dentatd This 
sod el Quality 

1 1 

KHVIV SUPPLY & 

ENGINEERING CO., Inc. 
85 SEEDEN AVE. DETROIT 1, MICH. 

ORDER INSTRUCTIONS 
Minimum order -$2.00. 25% deposit 
with order required for all C.O.D. ship- 
ments. Be sure to include sufficient post- 
age- excess will be refunded. Orders 
received without postage will be shipped 
exoress collect. All prices F.O.B. Detroit. 

Quantity and Export 
Orders Solicited 
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NATIONAL 
Es-Evraioir 

Chassis 
eft. 

UNIT DESIGN 

FITS ANY CABINET 

The most versatile television 
chassis yet designed! Three 
basic units - power supply 
chassis, RF chassis and deflec- 
tion yoke assembly - may be 
placed side by side, one above 
the other, etc., to conform to 
any cabinet. Simply plug in 
the cable connectors. Each 
unit is soundly engineered and 
built to famous National 
standards of performance. 

1. Choice of IO" (TV -IOC) or 
1 21/2" (TV- 12C) chassis. 2. Tunes 
all 12 channels. 3. Wired, pre - 
tuned and tested - not a kit. 
4. RF stage employs tuned grid 
aid plate for maximum gain 
and optimum band width. 5. 
Unique 36 mc IF minimizes inter- 
ference. 6. Fine tuning control 
covers range of 2 -3 mc. for 
maximum tuning accuracy. 7. 
Improved intercarrier sound. 
8. Magnetic deflection and "fly- 
back" high voltage supply. 9. 72- 
ohm unbalanced and 300 -ohm 
balanced inputs. 10. Supplied 
with two six -inch PM speakers. 

Specify either 
TY -10C or TV -12C 

When ordering 
$149-s° 
(less pitture tube) 

NATIONAL COMPANY, Inc 
M A L D E N , M A S E A C N U 

OCTOBER, 1949 

\cw Patents 
vibrator at upper channels. Another method is to 
use aeries capacitors (C2 in the figure). These are 
controlled by S2, which is ganged to SI. Each of 
the C2 capacitors is adjusted to give equal sweep 
for any channel switched in. 

I 

o 

Less series capacitance is used in series with CI 
at the upper channels to reduce the relative fre- 
quency de%iation. 

NEON FLASHER 
Patent No. 2,467,472 

Robert R. Goshorn, Cincinnati, Ohio 
(Assigned to Automatic Elec. Devices Co.) 
A flashing neon lamp consumes so little current 

that it may be powered from dry batteries. It has 
been found, however, that, if the lamp is a long 
one (for example, 12 inches or more), the first 
flash generates a static charge along the glass en- 
velope. This may prevent further flashing. 

IOMEG 
--` 

SH ED 

.06 N °25 WIRE TURNS SPACED I /d" 

1.2NV 

No 

E 
Ill 
Nu 

The diagram shows a Nastier operated from a 
high -voltage dry battery. The .015 -pf capacitor is 
charged through the high resistance: and when a 

critical potential is reached, the U- shaped neon 
lamp flashes. Then static accumulates on its glass 
envelope. 

If a coil of wire is wound around the long lamp, 
the static charge induces a voltage drop along the 
coil and the 500 -apt capacitor is charged. When 
the voltage is high enough, the capacitor dis- 
charges through the small neon lamp add the 
static charge is removed. 

RADIO MADE EASY! 
A JRI Home Trainer 

A NEW APPROACH to radio repairing. Here Is a SIM- 
PLIFIED METHOD of repairing redise that can he 
LEARNED QUICKLY -Begin repairing Immediately! A 
COMPLETE KIT OF ALIGNMENT TOOLS INCLUDED! 
Balanes ANY RADIO with these tools Prepare for a 
GOOD INCOME NOWT Send for the JI:I Home Trainer 
TODAY end get Alignment Toni Kit -BOTH FOR ONLY 
í:L75 postpaid. or plus c o.d. charge. Paye for itself almost 
immediately! SATISFACTION GUARANTEED. 

THE JRI TRAINERS 
P. co. lox 2091, Dope. 15.10. Chicago 9, Ill. 

Lae ELECTRIC APPLIANCE 
REPAIR AND SERVICE 

RIG PROFIT - Hp; DEMAND ' ... 
Home F Wt,h,n M,chm a. ost..., en !hose w 
,ea. Auto electricity etc Lean 

home 
your n 

business NO PREVI OUS EXPERI ENCE NEEDED Special 
tools & equi meC 

SUCCESS 
furnished Earn -A 

ACT 
Iearn,na_ Write (°r 

YOUR FREE SUCCESS PLAY - A(T NOW 
PACIFIC TRAINING SCHOOL loa,D 
7217 south Broadway x Les AngoNs 3, California 

lei 
Just Published! 

NEW FOURTH EDITION 
of 

The RADIO 
MANUAL 

Complete, practical and 
authoritative, this 

great new handbook con- 
tains up -to -the- minute 
information on all types 
of radio equipment. It 
gives in step -by -step de- 
tail the actual proced- 
ures to be followed by 
operator, technician or 
student. 
The Radio Manual ex- 
plains the operation of 
communication equip- 
ment of all types -re- 
ceiving, transmitting, 
broadcasting; for AM, 
FM, television, radar, 
and loran; for marine 
radio, police radio and 
other specific services. 
It covers motors, gen- 
erators, batteries, ampli- 
fiers, oscillators, trans- 
mitters, and antennae, 
and all other specific 
types of apparatus that 
enter into the complete 
illustrations. 

Prepared by Experts 
In this brand -new edition the authors, 
George E. Sterling, Commissioner. Fed- 
eral Communications Commission, and 
Robert B. Monroe, Radio Engineer, Co- 
lumbia Broadcasting System, give you the 
specific detailed information you need to 
qualify for work in government and in- 
dustry. Basic principles are simple and 
clearly explained. All necessary computa- 
tions are illustrated by fully worked ex- 
amples that require no mathematical 
knowledge beyond arithmetic. The duties 
of the operator of any type of installation 
are set forth explicitly and fully. Hun- 
dreds of diagrams, photographs and charts 
show every detail of construction and 
wiring. From the first page to the last 
this brand -new working manual gi:es the 
most complete, authoritative information 
on all up -to -date radio equipment. 

Examine This Great Book FREE 

MAIL THIS COUPON 1 
RadloElee 10 -4s 1 

D. VAN NOSTRAND COMPANY, loc. 
250 Fourth A 
New York 3. N. Y 

Please send nie copy of THE RADIO MANUAL for 
free examination. Within 10 days I will either return 
the book or send you $3.00 ae fiat Payment and =3.00 

month thereafter until the total price of S'2 ..Ó0, plus a 
Ire crois postage Is paid. 

NAME 

ADDRESS 

('ITY ZONE ....STATE 
I 

! If you send 010.00 rah ikie enaprm vr win pay , !nr poxinna .Saar rrhnn pririb9r panrnMr,Á. ) 
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No IN KIT W- FORM! 

EMC MODEL 300 

VACUUM TUBE 

Volt -Ohm- Capacity 
METER 

$23.95 
Mammertone Metal Carrying Case 

DC VOLTS -6 ranges fo 1000 volts! 
AC VOLTS -S ranges to 1000 volts! 

RESISTANCE -6 ranges fo 1000 meg- 
ohms 

CAPACITY -4 ranges (.000025 
mfd to 20 mid) 

ZERO CENTER POSITION 
INCLUDES LEADS 

Completed Unit $39.50 
CAPACI) Y RANGES and ZERO CENTER POSITION 
are features not available in competitive VT VM kits. 

EMC Model 120 
20,000 

ohms -per -volt 
VOLO METER 

$22.95 
Portable Model Illustrated 26.95 
The ONLY 20.000 ohmspervolt instrument that 
elves You 

6 D.C. Volt ranges of 20,000 ohms /volt to 
6000 volts 

6 A.C. Volt ranges at 10,000 ohms/ 
volt fo 6000 volts 

5 current ranges to 6 amps 
4 resistance ranges to 300 megs 

Completed Unit (open face)...S29.95 
Completed Unit (portable) $34.95 

EMC MODEL 500K 

R. F. SIGNAL 
GENERATOR 

$18.15 
Employs electrostatically .11111 rd trans former fo 

115V 60 cycle operation. 
All coils not in use are automatically shorted out 

Prevision for 
e 

xternal modulation. 
Attractive 3 color panel. 

Covers range from I5OKC to over 30 mega 
cycles on fundamentals -over I CO mega 
cycles on harmonics. 
400 cycle Internal modulation available 

Completed Unit $28.75 
Gives More 
Measurement 

Value per Dollar! 
ELECTRONIC MEASUREMENT CORP. 

423 Broome St., Dept. 8-10, New York 13, N.Y. 
Write For Free Catalog 

E M C 

78 

GOVERNMENT SURPLUS! 
WORLD'S LOWEST PRICE 

COMES COMPLETE WITH 

4 
EDGERTON 
FLASH TUBES 
L REFLECTORS 

EASY TO 
CONVERT INTO 
A 2 -WAY PHOTO 
FLASH UNIT 
OPERATES ON 1101. AC & 12V BATTERY 
Brand new at a fraction of origina cost. Contains 
finest component parts available. All necessary 
parts and complete instructions incl 
conversion, works on 110V AC or 
12V battery by a flick of a switch. 

Immediate delivery on all mall orders 
$68. 
CGM1'LETI 

CINER, INC., 14511 4614 lt., N. Y. It, N. Y., Due. RE16 

Radio-Electronic Circuits 
10 -METER CONVERTER FOR BC -312 

We have seen, over a period of three 
years, a number of articles describing 
conversions and modifications designed 
to improve the BC -312 and BC -342 re- 
ceivers for amateur reception. One of 
the most interesting of thèse is 
G3AAK's description in a recent issue 
of Short Wave Magazine (London) of 
the broadband 10 -meter converter he 
incorporated in his BC -312. 

CONVERTER BC-312 OR BC-342 RCVR 
tJ 

I 29,000-30,000NC I4,230-I ,270KC- -- 
II 

MKS Iyl 

II 
II 

II 

I I 13,760-14,600KC 

OAKS 

AMPL. MIXER 

- I 

y- 2t6) RF 

AMP 

-.I 
AMP. 

VT -06 VT66 
IST RF 

L L 

L-----J I ir.a- 
I 13,760-14,600KC 

v7 
ST 

DE 

1L 

IF 

i 
VT -0S 

LOCAL 
OSC. 

Fig. I- Converter precedes BC -312 front end. 

Fig. 1 is a block diagram of the 
converter and front end of the BC -312 
receiver. The grid circuits of the 6AK5 
ri. amplifier and 6AK5 mixer are 
broadly resonant between 28,000 and 
30,000 kc. The local oscillator -470 kc 
lower than the signal frequency on the 
high- frequency bands -is coupled to the 
6AK5 mixer. Therefore, if the receiver 
is tuned to 14,230 kc, its oscillator will 
be on 13,760 kc. This frequency beats 
with a 27,990 -kc signal to produce a 
14,230 -kc heterodyne signal which will 
pass through the r.f. and mixer circuits 
of the receiver. When the receiver is 
tuned to 15,270 kc, its oscillator pro- 
duces a 14,200 -kc signal which hetero- 
dynes a 30,070 -kc signal down to the 
signal frequency of the receiver. Thus, 
signals between 27,990 and 30,070 kc 
can be received by tuning the receiver 
from 14,320 to 15,270 kc. 

The circuit of the converter is shown 
in Fig. 2. The unit is constructed on a 
1 x 3% -inch chassis which is mounted 
in the local oscillator compartment of 
the receiver. The converter coils do not 
require shielding if the r.f. coil is 
mounted above the chassis and the 
mixer coil below. One side of the chassis 
is fastened to the side of the oscillator 
tuning capacitor and the other fits 
snugly against the side of the oscillator 
compartment. Bolts and small angle 
brackets are used to fasten the chassis 
to the capacitor. 

The grid of the 6AK5 mixer is 
coupled through a 20 -µµf capacitor to 
the fixed plates of C24 (the 14 -18 -mc 
oscillator trimmer in the BC -312). Be- 
cause this connection detunes the os- 
cillator, C24 must be reduced until cali- 
bration is correct. 

The heaters are shown in series. They 
may be connected in parallel if the set 
has been rewired for 6.3 -volt heater 
operation. Heater voltage can be taken 
from the pilot lamps or any convenient 
source. The 6AK5's drawing .a total of 
20 ma at 150 volts, the value of resistor 
R will depend on the available supply 
voltage. 

The variable ANTENNA ALIGN capaci- 
tor was replaced by a 200 -µµf fixed unit 
and a d.p.d.t. rotary switch installed in 
its place. This switch is used to cut the 
converter in and out of the circuit. 

The coils are wound on % -inch forms 
with adjustable, powdered -iron cores. 
Ll and L3 have 10 turns of No. 21 
enamel wire. L2 is 3 turns of No. 21 
wire wound around the grounded end 
of L3. A thin layer of insulating paper 
should be used between the windings. 
The 10,000 -ohm resistors load Ll and 
L3 so they are substantially linear be- 
tween 28 and 30 mc. The cores should 
be adjusted to peak the coils at 29 mc. 

ANT POST ON 

51 

o 

10-201µf 

6AK5 
5 

OK 
2 7 

.001 150.001 10K 21( 

6 

L2 
L3 

6AK5 
MIXER _ _ VHF INPUT 

RFC e 

750af 52 I70RCVR 

t -)0_ a 

$l-52 GANGED 

41..6A05- 4 

R 
{SEE TEXT 

le 0+ 
TO FIXED PLATES OF C2d IN BC-312 

I 12.60 

Fig. 2 -The 10 -meter converter is o b-oad bond r.f. amplifier. Receiver acts os variable i.f. 

MOBILE BATTERY -SAVER 

A run -down storage battery is a fre- 
quent source of trouble and inconveni- 
ence to operators of amateur, emer- 
gency, and police mobile radio stations. 
Installing heavy -duty storage batteries 
and generators does not help the situa- 
tion if the equipment is used for any 
length of time with the motor off -as 
it is likely to be under certain condi- 
tions. 

A solution to this problem was de- 

vised by E. W. Lindfeldt, chief radio 
technician of the Sacramento, Calif., 
Police Department, and described in the 
May issue of The APCO Bulletin. In 
this system, an extra storage battery is 
suggested for operating the radio and 
auxiliary equipment. This battery, in- 
stalled as shown in the diagram, car- 
ries the load of the radio equipment, 
leaving the regular car battery in con- 
dition for quick starting. The extra 

RADIO- ELECTRONICS for 

www.americanradiohistory.com

www.americanradiohistory.com


Radio-Bicctrouic Circuits 

battery is automatically connected to 
the generator when the motor starts. 
It is then charged in parallel with the 

TO EXTRA WAD, SPOTLIGHTS,ETC 

VOLTAGE COIL 

60A GENERATOR 

EXTRA BATT 

50A TO RADIOS 
1 

CUTOUT RELAY 

CURRENT COIL 

L- 

REGULATOR 

TO STARTER - IGNITION- 

- CAR BATTERY 
HEADLIGHTS 

regular battery. A standard 60- ampere 
generator is adequate for charging 
both. 

60 -CYCLE HUM 
A customer brought us the other 

day a little receiver of the standard 
6A8, 6K7, 6Q7, 25L6, and 25Z6 type. 
The radio hummed. We changed the 
filter capacitors, which had apparently 
dried out. Everything sounding O.K., 
the chassis was put back in the cab- 
inet after aligning the circuits. It was 
hardly in the cabinet before hum 
started again. Everything in the de- 
tector section (Fig. 1) appeared O.K. 

607 II -.- 
Cd. 

CI 

POT 

Fig. I 

B+ 

ADDED 
CHASSIS CONNECT ION 

y777 I 

RIVET TO CHASSIS 

The next step was to try all the 
soldered joints and contacts with a 
screwdriver. On touching the cathode 
contact of the 6Q7, the hum stopped 
suddenly. Yet this electrode was con- 
nected to chassis with but a scant % inch 
of bare wire. We checked the soldered 
joint to the rivet which held the tube 
socket to the chassis and which was 
used as the chassis ground (see Fig. 2). 

Fig. 2 

Everything looked all right and checked 
zero ohms with the ohmmeter. Yet sol- 
dering a piece of wire direct from the 
lead of C2 to the chassis stopped the 
hum completely. 

We deduced that the contact between 
the rivet and chassis was defective for 
the voltages and currents it was called 
on to carry, though it tested perfect 
with the ohmmeter. Thus the detector 
was imperfectly grounded. The set was 
repaired with an inch of wire. But how 
much time it took to determine that the 
piece of wire was needed !-R. B. in Le 
Constructeur et Depanneur (France). 

CHASSIS CONNECT ION RIVET 

ADDED CHASSIS CONNECTION 

OCTOBER, 1949 

79 

The New Model KT -40 

VACUUM TUBE VOLTMETER 
FEATURES: Uses 4W -2% accurate D'Arsonval type Meter with high 

torque movement and Alnico V slug. Meter guaranteed against burn -out 
WI ALL electronic ranges. Meter will not be damaged even when improperly 
switched to higher range. Stabilized degenerative circuit results in linear 
D.C. scale. Isolating test prod for all D.C. Voltage ranges. Megohm 
input resistance on all D.C. ranges. Ohmmeter accurately measures from 
I /10th ohm to I billion ohms. 

SPECIFICATIONS: D.C. VOLTS: (At II megohms input resistance) 
0 to 3'30 150 750 1,500 Volts. A.C. VOLTS: (At 1.000 ohms per Volt) 
0 to 3.30 150 750 1.500 Volts. RESISTANCE: 
0 to 1.000 10.000/100,000 ohms. 0 to 10 meg 
ohms 1.000 megohms. D.B. Based on ODb 
equals .006 watts (6 milliwatts) Into a 500 ohm 
line. 
-24 db to + 4 db + 10 db to + 38 db - 4 db to + 24 db + 30 db to + 58 db 
Model KT 40 Kit comes complete with all parts 
including test leads. V.T. V.M. prod, circuit, 
operating instructions etc., Net only 

The New Model 247 

TUBE TESTER 
Cheek octal,. lotto's. bantam Jr. peanuts. television miniatures, 
magic eye. hearing Ids. thyratrons, the new type H.F. 
miniatures. etc. 

FEATURES: Newly designed e ement selector switch re 
duce, the possibility of obsolescenti to an absolute minimum. 

When checking Diode. Triode and Pentode sections of multi- 
purpose tubes. sections can be tested individually. A special 
isolating circuit allows each section to be tested as if it were 
in a separate envelope. The Model 247 provides a super- 
sensitive method of checking for st orts and leakages up to 5 
Megohms between any and all of tie terminals. One of the 
most important improvements. we believe, is the fact that the 
4- position fast action snap switches are all numbered in exact 
accordance with the standard R.M.A. numbering system. Thus, 
if the element terminating in pin No. 7 of a tube Is under 
test. button No. 7 Is used for that lest. 

Model 247 Kit comes with all parts. new speed -read chart, 
handsome hand -rubbed oak cabine: sloped for bench use. A 
slip -on hinged cover is included for outside use. 

NOTHING ELSE TO BUY: ONLY 

The Model CA -I2 

SIGNAL TRACER 
FOR FM -AM TELEVISION 

Increasing production of F.M. and Television Receivers 

r 
means MORE COMPLEX Receivers. Now more than ever 
this timesaving method of quickly and easily LOCALIZ- 
ING the enact cause of trouble becomes the must" 
Method. 

The only Signal Tracer in the Low 
Price Range Including BOTH ME- 
TER AND SPEAKER!! 

FEATURES: Comparative intensity of the signal Is read directly on the meter - 
quality of the signal Is heard in the speaker. Simple to operate -only one con- 
necting cable -no tuning controls. Highly sensitive -uses an improved vacuum- 
tube voltmeter circuit. Tube and resister capacity network are built into the 
detector probe. BuiltIn high gain amplifier -Alnico V speaker. Completely 
portable- welghs 8 pounds -measures ó5s' a 

6 
a 9'. MODEL CA I2 Klt in- 

eludes ALL PARTS, circuit d agram and detailed operating data ter the 
completed instrument. NOTHING ELSE TO BUY 

The New General 

V. H. F. PROBE r F= 
Uses Silicon V.H.F. Diode which together with resistance capacity network 
provides trequencr up to: 

1000 MEGACYCLES 
This probe is designed to operate in conjunction with any standard V. O. M. (with a 

isitivily of 5.000 ohms per volt or better) any Electronic V.O.M. or V. T. V. M. 
Probe Kit includes aII parts, i nstrueti ons. etc. 

NOTHING ELSE TO BUY: ONLY 

20% DEPOSIT REQUIRED ON ALL C.O.D. ORDERS 

GENERAL ELECTRONIC DISTRIBUTING CO., INC. 
98 Park Place Dept. RC -l0 New York 7, N. Y. 
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PP0 !P 3 1YE Itirs 
The best qualify - 

the largest 
For Beginner. Technician 
FREE Gift with Each Kit 

plus FREE MEMBERSHIP 
in PROGRESSIVE 

& Television 
Provides FREE 

fce% °t NOWT 

ñA BUILD 
amour( t 

Absolutely No 
of Radio Necessary. 

Need No Additional 
EXCELLENT FOR BACKGROUND 

IN TELEVISION 
l g you 

I 
Instruction 

en si . tube condensers, resistors 
emery r dio ^arts. The Instruction 
expert radio instructors and engineers 
build a professional manner. build 
designed to provide excellent performance. fun of the 15` aos you .11 
11O -120 volts AC or DC. TheYPROGRESSIVE 

«rent br learning the pri iples 
Radio fitter and Amplifier design. nit 
Radio Schools and colleges in U.S.A. 
unes by the Veteran Administration 
ng 

FREE: ELECTRICAL 
Membership in the 

AND RADIO 
FREE a lem heron b fie Me P.Oo FREE 
Club. you will been with to FREE 

lois with licensed 
ORDER YOUR RIT NOW 

variety ... 
or Engineer 

Radio 
Club: 

Service. 

is 1 7 

_si i' 
Knowledge 

You 
Parts. 

boo metal 
and u o< 

k. 
nee- 

Rook written be 
teaches you to 

The circuits are 

build perate on 
Radio Nit 

of Receiver, 
is d , an: 
and 
for 

veteran. it i 

r veteran train- 
pion 

expert 
l 

advice 
i find 

radio`ttechniii and 

channel 

TELEVISION KITS 
Factory -built and ligned 13 
hannel Tuner -18 Tube Kit - 

7' Kit $59.50 
Complete net of tubes. including 
Cathode Roy Tube. $41.58 

Factory -built and aligned 13 channel 
Tuner. 10° Kit. lees tubes $62.99 

Coy plete net 
of tubes, including Cathode $55.80 

Cabinet for 7' or 10' $24.50 
FREE: Television Servicing Notes 

5" OSCILLOSCOPE KIT 
AM -FM TELEVISION N 

An absolute "must" for today's radio- : 

N 
man. Input Impedance: 1 Meg. and 50 ^ '.. 
Mmfd. Tubes-2-6S.17, 2 -51'3. 1 -884 

tdBoe ROBcooe 
n ír$39.95 ' ---- ayjsciRoscp 

VACUUM TUBE VOLTMETER KIT 
A professional piece of test equipment 
you need for FM end TV. Attractive steel 
case. FREE: Book on Ad- 
vanced Servicing Techniques. 523.95 

SIGNAL TRACER KIT 
An invaluable aid In trouble -shooting 
FREE: Rook on Ra -:to $21.95 Tut Instruments. 

SWEEP GENERATOR KIT 
A eceully for television work. 5 

Sweep width 0 to 10 MC. Varlabie 
Dhaeing control - 110v ßOe. 

kgTube circuit. 2MC lo 226 )iC. 

1peration. 
1'ItEE: Televlelon & FM$22.95 
Servicing Notes 

SIGNAL GENERATOR KIT 
AM & FM alignment and 
shooting marker for sweep genera- 
tor. 15Oka to 34 MC on fundamen- 
tale. Over 100 MC on strong har- 
monic.. 400 cycle audio. 1IOV 60c. 
operation, 
FREE: Books on radio test 
Instrumenta $18.95 

,i.1 
' r r -. 

TOOL KIT 
Consiste of Diagonal cutters, combi- 
nation long -noce pliers and utter 
amber -handle screwdriver, 75 Watt 

app-- 
Iron, and supply of solder. 

$5.75 
FREE: 35 Watt, Midget J soldering Iron and supply 

of hook -up wire. 

OTHER KITS 
7 -Tube FM Receiver. Battery portable receiver. 3 -way 
Portable Receiver, 5-Tube Broadcast Band Superhet 
Receiver, 6 -tube 2 -band euperhet receiver. multi 
tester, amplifier. signal tracer probe. 

- 

FURTHER INFORMATION ON REQUEST. 
Deduct 2% il full payment ompanie order. 
C.O.D. orders accepted in U.S.A. 

PROGRESSIVE ELECTRONICS CO. 
497 Union Ave.. Brooklyn 11, New York 
Dept. RE -30 Phone: EVergreen 8 -0054 

i 

Question Box 
CONVERTER FOR AUTO RADIO 

? Please design a two -band converter 
covering the 200 -400- and 3,000 -6,000 -kc 
bands when used with a standard auto- 
mobile radio tuned to approximately 
550 ke. Keeping the circuit as simple as 
possible I want to use factory -wound 
coils.- R.J.R., N. Hollywood, Calif. 

A. Your needs should be met by this 
one -tube converter. Operating voltages 
can be taken from the receiver. T1 and 
T2 are antenna coils, and T3 and T4 
are oscillator coils for the 140 -425- and 

for Cl and C2. C2 may then be fitted 
with a slow- motion calibrated dial for 
tuning and logging and Cl with a sim- 
ple control knob to be used for peaking 
the signals. T5 is a 500- 550 -kc con - 
verter output transformer. 

A five- circuit, three -position switch 
controls the converter. Position 1 is for 
the longwave band, position 2 for nor- 
mal broadcast reception, and position 
3 for shortwaves. The converter and all 
leads running to it should be carefully 
shielded to reduce ignition interference. 

S2 
6K63s 

e y 
2e_ 

e o )e3 

o 

T1 ti 
1 

II 
T2 M 

II 
II 

FIL PINS 2.7 

e 
15 . TO ANT 

- 55 ÿ ON RCVR 

365" 
f 3641 

.I 

2,100 -6,300 -kc bands, respective y. These 
coils should have variable powdered - 
iron cores for easier tracking. 

Cl and C2 are 365 -1µ1f tuning capaci- 
tors which may be ganged if desirable. 
However, in view of the fact that the 
oscillator frequency must be shifted so 
the i.f. is 550 instead of 456 kc, it may 
be advisable to use separate capacitors 

INTERPHONE 

e I have several surplus type AM- 
26A/A1C interphone amplifiers which I 
would like to convert into small PA am- 
plifiers with a.c. power supplies. One of 
these is to be used with a T -17 carbon 
microphone and the other with a crystal 
microphone and pickup. Please include 
a simple tone control in the circuit of 
the high -gain amplifier.- E.A.P., Dun- 
kirk, N. Y. 
A. Fig. 1 shows the interphone am- 
plifier as it may be converted for use 
with the carbon microphone. Terminal 
P2 on the input transformer is discon- 
nected from ground at X and connected 
to the cathodes of the 12A6's as a 
source of voltage for the microphone. A 
50 -µf, 25 -volt cathode bypass capacitor 
must be added. The microphone jack 
should be a Mallory type SCA -2B or 
Signal Corps type JK -33 -A. 

Fig. 2 shows the speech amplifier 
and phase inverter for the high -gain 
amplifier. The 12J5's are replaced with 
a 12SN7 and a 12SJ7. Inverse feedback 
is provided between the cathode of the 
phase inverter and the secondary of the 
output transformer. While no specifica- 
tions are available on this transformer, 
it is believed that the low- impedance 
terminal L is approximately 300 ohms 
and the high -impedance terminal H ap- 
proximately 5,000 ohms. Lead A should 
connect to the terminal which produces 
the best results. It may be necessary to 
experiment with the values of the re- 
sistors in the feedback network to get 
maximum feedback without oscillation. 

The plate supply voltage should not 
exceed 250. A higher voltage may break 
down the bypass and coupling capaci- 

e 54 

.0016 

SI THROUGH 55 GANGED 

64100V 8 +200V 5- 

CI -C2 -SEE TEXT 

CONVERSION 

tot's or damage the 12A6's. The power 
supply should deliver 70 ma or more for 
low -gain amplifier and approximately 
100 ma for the high -gain circuit. If the 
output voltage is lower than 250, you 
can bring it up by adding an input filter 
capacitor of approximately 16 if with 
a d.c. working voltage of 450. 

A small 6.3 -volt filament transformer 
I2J5(2) I2A6(2) 

,SEE TEXT 

'Stu 

117 VAC 

2008 05 

80 OR EOUIV 
8+ NOT OVER 250V 

S ISH /100MA 

300V 

AID 
12.15'S OR 

12SJ7 L 12SN7 

40 450V 

12A6 

6.3V /IA 

12.6V 

Fig. I -The amplifier for carbon microphone. 
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Question Ilox 

1)XIRK 
ll 

tien 

ABOU1 WILE CAPAC110RS `r ¡ 1 

is added in series- aiding with the 6.3- 
volt winding on the power transformer 
to provide 12.6 volts for the heaters of 
the tubes. 

The heater string will have to be re- 
wired in both circuits. 

The response of the amplifier may be 
improved by replacing the output trans- 
former in the interphone with a high - 
quality, 15 -watt output transformer 
having a 10,000 -ohm center -tapped pri- 
mary and a universal secondary. When 

PHONO IN 

12SJ7 

PRONO VOL 

.006 IMEG 
TONE t. 

7M CONT 

5009 474 8 +250V 

27014 I2SN7 
8 T 105 i .05 

SPRAGUE 
DISC 

CERAMIC BYPASS AND 

COUPLING CAPACITORS 

These new ceramic units -no 
bigger than a dime -find dozens of 
bypass and coupling uses in both 
standard and FM as well as television 
equipment. They have higher self - 
resonant frequencies than conven- 
tional capacitors and fit neatly across 
miniature tube sockets. They're cov- 
ered with a tough, protective coating 
which guards against moisture and 
heat. Sprague Disc ceramics are avail- 
able in both single and money- saving 
dual capacitors. 

Use Sprague Disc ceramics when- 
ever circuits call for ultra -compact, 
bypass or coupling capacitors. Each 
unit is clearly stamped with capaci- 
tance. All capacitors are rated at 1000 
v. test, 500 w.v.d.c. 

See these remarkable new capaci- 
tors at your Sprague distributor today! 
Write jor bulletin M 431. 

SPRAGUE 

PRODUCTS COmPAAY 
Distributors' Division 

of the Sprague Electric Company 
NORTH ADAMS, MASS. 

OCTOBER, 1949 

101450V 

I 
8 +250V 

TO GRID 

12A6 

39014 

2.18 

39014 

TO GRID 

12A6 

.05 

TO ORLON 

1011 308,1 OUTPUT TRANS 

_EXPERIMENTAL VALUES 

Fig. 2- High -gain amplifier for crystal mike. 

this is done, lead A should connect to 
one of the low- impedance windings on 
the voice -coil side of the output trans- 
former. 

SURPLUS CONVERSION 

1 purchased a surplus BC -603 re- 
ceiver after being informed that it 
could be converted to receive standard 
FM broadcasts. The dealer could not 
supply conversion instructions and I was 
unable to obtain them elsewhere. Con- 
sequently, I ran into no end of trouble. 
Can you supply a conversion diagram 
and instructions ? - K.A.P., Bronx, N. Y. 

A. Before receiving FM broadcasts on 
the BC -603, you will have a job of re- 
building rather than converting it. This 
set was designed for narrow -band FM 
(20 -kc average deviation) reception in 
the 20 to 27.9 -mc band. The tuning com- 
ponents are so much larger than those 
required for the FM broadcast band 
that they will have to be replaced with 
units for 88- 108 -mc operation. 

The low intermediate frequency 
(2.65 mc) means that image rejection 
will be practically nil on the FM broad- 
cast band. Furthermore, the i.f. trans- 
formers not being designed to pass the 
150 -kc total deviation of the standard 
FM signal, the over -all fidelity would 
be poor. It is possible that you can 
modify the i.f. transformers in a 
manner similar to that described by 
Robert C. Paine in his article "FM Re- 
ceiver From War Surplus BC -624," in 
the June, 1948, issue of RAnlo- CaAFr. 
k job such as this requires lots of ex- 
perimenting and patience. Good luck! 
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Pay Seqe i 
Use Reliable 

TELEVISION 
REPLACEMENTS 

Television requires the most du- 
rable, heat- and -moisture - resist- 
ant components you can get. In 
capacitors, that means Sprague. 
You'll have no profitless call- 
backs with extra -dependable 
Sprague TV capacitors. 

/Only Telecaps are 
molded in heat - 
resistant Bakelite 
phenolic, oil -im- 
pregnated, and 
then solder -sealed 
-just like metal - 
encased oil -paper 

capacitors. No othermanufacturer 
can make this claim! Ratings from 
600 to 10,000 volts. 

SPRAGUE 
ATOM and 
TWIST -LOK* 

DRY ELECTROLYTICS 

The most complete line of tele- 
vision electrolytics. Engineered 
especially for tough TV replace- 
ment applications, Spragué s new 
Type TVA Atom and Type TVL 
Twist -Lok electrolytics stand up 
under the extremely high tem- 
peratures, high ripple currents 
and high surge voltages encoun- 
tered in TV receivers. 
Write for Sprague Bulletin M-429 

SPRAGUE PRODUCTS CO. 
(Distributors' Division of the Sprague Electric Co.) 

NORTH ADAMS, MASS. 

*Trademark 
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82 
WHERE TO BUY IT ... 

WHOLESALE RADIO 
of Baltimore 

The New SUPERIOR TV -10 

TUBE TESTER 

Tests ail tubes includ- 
ing 4.5,6.7. Octal. Lock. 
in. Peanut, Bantam. 
Hearing Aid, Thyratron. 
M in latures. Sub- Min1- 
attires. Navals. etc. In- 
dividual sockets for each 
type of tube. Tests by 
the well established 
emission method. Oper- 
ates on 105 -130 volt 60 
cycles AC. Built -in roll 
chart provides complete 
data for all tubes. 
Comes housed in a beau- 
tiful handrubbed oak 

cabinet complete with portable . Size 6' x ll' /a" 
a Ir. Shipping Weight 14 lbs. 

Unbeatable T. V. Reception 
For the strongest, sharpest, brightest picture 
possible in any location. 
SNYDER LAZY %% 

T.V. ANTENNA y 
QUICK TO 
INSTALL 

Just unfold, 
tighten and erect. 

i1e,'4nnnrcnded for 
mge areas AHasily stacked double 

unseal Isar ' X type. AU TV Channels 
n FM. Overall height I ft. erected. mplete with a mating 

o- l.4 e 
¢_LaxvN. 

Y 
tire 

anchors. 
mast 

insulators and adjustable m bint- Çompetey preaasemed. 
$1 9.88 

Lazy X single stacked conical arroy. ..$11.25 

T.V. ANTENNA ACCESSORIES 
..IITNING ARRESTORS, RCA. Strap-on Ile. For 300 ohm lead 8 .66 

STEEL EXTENSION POLES. 3'6 ft. long. l'a' di. Crimped to connect Inside of ant. 
mast .75 

III FT. ALUMINUM POLES. l'/' dl. 1.95 I; IY\viiiE. 6 stranded no. 211. per 50 ft .29 
24 reel, 50 ft. each. Interconnected 6.00 

72 (111M COAXIAL CABLE RGSOU (4e per ft.). 100 ft. 3.75 
a00 01151 TWIN LEAD ($1.95 per 100 ft.) 

1000 ft. 11.75 IIIISINEY MOUNT BRACKETS (Complete 
with drapl 1.98 IILIIAND ADAPTER. Folded dipole k re- 
flector. Clamps on existing pole 2.00 

:IX' 300 OHM STAND -OFF INSULATORS. 
Wood screw -1n type. 3c each. Per hundred 2.75 s.tVS TV ANTENNA 11 \NI':51, 1.25 

NEW! POCKET VOLOMETER 
1000 OHMS PER VOLT 
3'" squore meter with 

rounded corner Bakelite case 
5 AC voltage ranges -0 -12 /120 /600 /- 
12200/3000 volts 5 OC Voltage rangea - 
0- 6/60/300/800/3000 volts. 4 D.C. cur- 
rent nomes -0- 8/30/120 ma. -0 -1.2 
amps. 3 AC current ranges-0- 30/150/. 
600 ma. 2 resistance ranges-0-1000 
ohms; 0.1 megohm. Same sera adlust- 
nient for both resistance ranges. Order $13.90 EMC Model I92. 

MECHANICAL PHONO PICK -UP 

Complete 
52.30 

Tone arm -51.34 Head 95, 

O 
BLANK RECORDING DISCS 

RED LABEL DUOTONE 
ALUMINUM BASE 

0- 18c Ir 3k 
x- 24c 12' . 4k 

WRITE FOR FREE MONTHLY "FYI" BULLETIN 
Phone MUlberry 2134 

ADDRESS ORDERS TO DEPT. 9R -B9 

WHOLESALE 
RADIO PARTS CO., Inc. 

3 1 1 W. B a l t i m o r e st. 
BALTIMORE 1, MD. 

rrIey This One 
TIME -DELAY RELAY 

An inexpensive electronic time -delay 
relay can be made from parts found in 
the junk box or purchased on the sur- 
plus market. The relay should be one 
with a 90- to 115 -volt d.c. coil and con- 
tacts as needed to control external cir- 
cuits. We used one with a 6,500 -ohm 
d.c. coil and d.p.d.t. contacts. Excitation 
voltage for the relay coil is developed 
by a small power supply using a 6X4 
rectifier. This tube can be replaced by 
any diode having an indirectly heated 
cathode and capable of developing 115 
volts at 20 ma or more to furnish power 
for the relay. 

SW 

IDVK! 

4 1 

PL 

111V 

FIL TRANS 

TO NV REGT FILS 

PLATE TRANS 

TO HV RECT PLATES 

611/5W 

¡1'a20-`1 
}ISMr L1 7 
I 6.511A/ 0 115V 

DC CAL 

CONTpOLLÉ0 CIRCÙIT 

DELAY 
CIRCUIT 

The rectifier must reach operating 
temperature before it will pass enough 
current to throw the relay; therefore 
the delay interval is equal to, or slightly 
less than, the warm -up time. Since 
warm -up time is determined by the 
applied heater voltage, the delay inter- 
val can be increased by decreasing the 
heater voltage. Heater voltage is con- 
trolled by the setting of the tap on the 
5 -ohm, 10 -watt resistor across the sec- 
ondary winding of the filament trans- 
former. 

ROBERT E. POTH, 
Vincennes, Ind. 

NEW USE FOR WELLER GUN 
The tip of a Weller soldering gun 

works nicely as an electromagnet for 
picking up small iron or steel parts 
that have dropped into some inaccessi- 
ble part of a chassis or cabinet. The 
magnetic field around the tip is strong 
enough to lift small objects as long as 
the power is on. The iron may also be 
used to place bolts and nuts in hard - 
to-reach places. Remove all excess sol- 
der from the tip and avoid smearing the 
part to be picked up. 

O. C. VIDDEN, 
Fertile, Minn. 

MASKING TAPE FOR LAYOUTS 
Apply masking tape to your panels 

and chassis before making your lay- 
outs. It adheres readily to wood, metal, 
and bakelite and protects the finish 
from the usual accidental scratches and 
scars. 

CLAYTON LASTER, 
Shreveport, La. 

FALL SPECIALS 
Electrolytic Condensers 

8 Mid 450 Volt tubular w /pigtails 4 for 1.00 
25 mfd 25 volt tubular w /pigtoils 5 for 1.00 
3 5 10 mfd 400 dcv can common neg 3 for 1.00 
30-30-15 mfd 300 dcv, 30 mfd @ 50 V 3 for 1.25 
500 mfd 500 wv I for 1.25 

Hook -up Wire 
We will ship you 5 - 100 foot rolls in 5 

colors of #22 stranded hookup wire of 
superb quality with 1000 volts insulation 
(weighs 5 lbs.) for 2.00 

500 ft #14 stranded wire 1000 v ins. (B 
lbs.) for 3.50 

Oil -filled Condensers 
2 mfd 600 vdc .... .35 4 mfd 1500 v . 2 60 
4 mfd 600 vdc .. .60 12 mfd 2000 v 5.95 
10 mfd 400 vdc ... .80 I mfd 6000 v 6.95 
10 mfd 600 vdc ...1.30 5 mfd 10.000 v 48.00 

Write for quantity prices on other types 

Chokes Ifilterl 
10 H 70 ma. 75 10 H 135 ma. 1.30 
10 H 100 ma. 90 2.5 H 700 ma. 4.85 

Transformers 117 volt Pri. 
790 vct 5 v @ 3 amps 6.3 v @ 4 omps will 

supply 300 vdc @ 150 ma after filter.... 3.95 
3000 volts ct tapped at 2500 6 2000 volts, 

will suoply up to 1300 vdc @ 500 ma 
after fil 18.50 

3000 vet @ 350 ma, 1250 vdc after fitter 16.00 
3200 v no ct Scope xfmr. 4000 vdc @ IS ma 4.95 
20,000 v ct @ 40 ma oil -filled 29.00 
Ordering instructions: minimum order $3.00 
f.o.b. our warehouse. Send 25% 6 sufficient post- 
age. Over payments will be refunded, or we ship 
Railespress. 

ATLANTIC INDUSTRIAL CO. 
Box SO, Osoee Pork. L.L. N. Y. 

PEN -OSCIL -LITE 
Extremely convenient test oscillator for all radio 
servicing; alignment Small as a pen Self 
powered Range from 700 cycles audio to over 
600 megacycles u.h.f. Output from zero to 125 
v. Low in cost Used by Signal Corps 

Write for information. 
GENERAL TEST EQUIPMENT 

38 Argyle Ave. Buffalo 9, N. Y. 

Complete 
NO 

CI 

T6 you don't zeeeeuc oux i 

[:][..][.] BBUALRLEG 

V044 e0¢ù9 m c y! i 
// 

SOUND POWERED 

( /Va /lzte- 7,l //r[' 
2 -way intercommunication system 

BATTERIES! NO LINE CURRENT! 
t', rent . It w rks! 

. . Fxrellent 
Works up a'1 vollume. Works uup to 

a mile oith im- ? pie twitted pair f wire. 
i25 

feet of wire hided,. 
deai for TV antenna ori- 

entation. Practical for gen. 
era^ Intercom require. 

e U. Great entertainment .meat and fool.proor. Beautifully packaged. 

$2.95 7- 

RADIONIC COMPANY 
Tribune Theater Entrance 

170W Nosrao Street New York 7. N 
R'Orlh 2-0421 I Open dai!v n In r.-- S,tu: 

Apir MAIL TODAY! 

cool Áf ONCE, RtAo6 Valure 

Err YOUR 06 rows- CriaoA° lee. Ua, 

R 
ApRyt1T Pasts- .,+.ter-_ 

--1 

vaefum.' -- -- rpePt 1010 1 _... CO.. 
W Y L 

- +. INK EQUIPM 'lot 7. 
1 1.*),''' - 

/sew in f, ,oN Nassau 
Street. late, C. ar s, 1 

t rust, FreeyTeleeUian 
Set 

1 Please y,adia 
o..7.. 

1 
I cataog 

iTubes std ........................ 

s NAME......... ...................... 

ADDRESS.......... 
¢TA 

s CITY.. 
w 
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Try This One 

AMPERITE 
Studio Microphones 

at P.A. Prices 

Ihil for 
BROADCASTING 

RECORDING 

PUBLIC ADDRESS 
"TM ultimate in micro- 
phone quality," says 
Evan Rushing, sound 
engineer of the Hotel 
New Yorker. 

Shout right Into the 
new Amperite Micro- 
phone-or stand 2 feet 
away -reproduction Is 

always perfect. 
Not affected by 

any cl.mafic conditions. 
Guaranteed to with- 

stand severe "knocking 
around." 

Models 
RBLG -200 ohms 
RBHG -Hi -imp. 

list 542.00 

"Kontak" Mikes 
Model SKH, list $12.0') 
Model KKH, list $18.0() 

Special Write for Special Introductory 
Offer, 

Offer: and 4 -page illustrated folder. 

AMPER /TE'mpanyInc. 
561 BROADWAY NEW YORK 12. N. Y. 

Canot, Atlas Rodio Corp Ltd .560 King 51 W Toronto 

NEW! INSTRUMENT 
KITS 

at new low bargain prices! 
5" OSCILLOSCOPE 
& STETHOSCOPE 

Model TS -7K S46. 50 
FOR TELEVISION. 

FM & AM 
Nigh quality lanoratnry 
5. oscilloscope cr. 2n ns 

DsrCe 
mt 

Designed for d 
F51 alignment and AM \rvicing. Rss lark for rote listed below. Per. ',robe 

signal tracing 
any circuit through 
Phones 

These extra 
In addition to 

fea- 
tures 

scone u 
Ituilt -In high gain 10 
\'/loch, amplifiers with to 350 Kr. 
Complete with all tuln. 
Including 5' CR tune. 
Less probe and heal. 
phones. Steel case 15x 

- J 
TC.7Pkt,k'. 
Tg- 7eK.roM Kit.S+11S 
TS -7. factory built, Sí.96 T- 7P,faetory BUilt e.99 

DELUXE SIGNAL TRACER 
Model 13-31( $22.75 
v L fastest war o 11nd 

I..110 faults In inutes 
r. ad of hours. Gives you 

w how" on tougher 
Easy to use by expert 

beginner. Test parts. 
of fading. 

r s ad de set, etc. 
ka for connecting your 

I. ont V.O.M. glee visual 
1 feedlot, on all RF and audio. 
AC operated. Steel case Px 
1216 -. With 4 tubes. probe 
Mode 

service 3. factory bolt f24.93 
TI-IK, ee' 

Tracer Ki 
ent..9e.76 

Fact, built 1.15 
TASK. Pocket gig 

Tracer Kit 20.49 
fgit ORDER from u Jobteen 

ran to 

FEILER ENGINEERING CO., Dept. 1ORCS 
945 George Street, Chicago 14, III. 

T19SCK. Crystal 
IIN341 Probe Kit .30 
Fact. built 7.50 

If he cannot supply mall 

P lease semi me toc (nllnwlilt htrulnrin: M',h ei .. it= KAMP. 

OCTOBER, 1949 

TWIN PHONO TURNTABLES 
1f your record player has a heavy - 

duty driving motor, you can use it to 
drive an extra turntable for quick man- 
ual changing and for producing novelty 
effects. 

The extra turntable should be exactly 
the same diameter as the original and 
should be as light as possible to reduce 
drag. It should be mounted on a free - 
running spindle placed so a small rub- 

SPRUNG FOR TENSION 

ber- rimmed idler wheel will touch both 
turntables. Mount the idler on a slotted 
center so a tension spring will hold it 
firmly against both turntables. 

W. GIDEON, 
St. Catherines, Ont. 

CORRECTION 
There is an error in the diagram of 

the Forty -Niner G -M counter shown on 
page 20 of the September Issue. There 
should be a vertical line along the right 
side of the diagram to connect the end 
of the 135 -1200 -volt high -voltage lead 
and the open end of the 35- megohm 
bleeder resistor to the lead from the 
bottom end of the 1- megohm resistor 
going to the anode of the 1B85 G -M 
tube. 

New For 1950 

MIDWEST 
RADIO and 

TELEVISION 

Immense 151 square inch 
screen on new l6 " metal -glass 
Labe ... clar. steady. bright 

pwees 
... Synchronized 

sound and picture that a child 
an tune on perfectly... 

L ong Distaste FM Circuit... ' 

B ig 12" Eleetro. Dynamic 
Panasonic Speaker ... Avail. 
able in beautiful consoles er ,R1S ti complete 

r 

plete Chass (not ewi 
Alt). Buy direct at Low Fac 
eery Prices. with Low Down 
Payment and Long Easy 
Toms . and on 30 aye 
Trull Send for 32.page. 4 

color catalog today. 
IAntlY &UTNOlUtD SOVKE 

ei IlLIVn1011 SSW 

i AO 
I DA 

TRIYS AL 

¡$13 

MID- AMERICA'S 
UNBEATABLE 
LOW PRICES 
WARD ALL -CHANNEL 

TV ANTENNA 
TVH -9 

Regular $26.50 
NOW ONLY 

$595 Each 
lofs of 3 

56.25 each, singly 

MA -3130 
TV11 -9 coven all channels: high and low bands sepa- 
rately adjustable. Complete with mast. universal 
mounting base. hardware. instructions. etc. Order 
while they last! Compare our low price! - More Ward TV Bargains - 
MA -3131 TV -88. 44 to 88 MC. Complete with 60 feet 
of 300 -ohm lead -In. Insulators. sits. haniware and 
instructions. Regular $12.50 fist only $2.95 

31A -3132 TVA -S8. Same as TV -88 but less 300 -ohm 
lead -In and Insulators. only $2.49 

MA -3133 TVA 99. 99 to 88 MC: provides broad band. 
high gain. Complete with hardware and Instructions. 
Regular list price $10.60 $2.49 

MA -3134 TV -28. 174 to 216 MC. Easily attached to 
any dipole using 1 -Inch OD mast Allows Independent 
orientation of either high or low bays. with hanlware 
and Instructions. List price $9.50 only $2.95 

(Write for quantity prices on all WARD TV 
antennas above) 

Famous -Make Model 50 
ANTENNA CHIMNEY MOUNT 

S turdy all -metal mount fits any average size chimney. 
No guy wires required. Complete with hardware and 
Instructions. Save over 50^,0 on this Item: 
MA -3135 S I .75 - 300-Ohm Twin Lead -in - 
Dont silos this great buy! Standard 300 -ohm lead in 
for TV and FM. Buy In quantity and nave! 

Per 1000 
MA- 3136{ per 100 

51 
.400 

l Per fan 02 

Write For 
BIGBARGAIN 
BULLETINS 

29% GRADIOETUB SO 29c 
I(seu 'ruhe in Original Carlon. 

1r0fIT 1.IBaT 2E5 125117 
1.11U; IS' 7,47 36 

Terrific Savings! 
CERAMICON CONDENSERS 

Made to close In11r.c.'.. rated 500 VOC. Small size 
with pigtail leads. 

each. 10 of me type for 55e. 100 of one type for $5.00 
mmf mmf mmf mmt mmf mmf mmf 

2 15 40 68 140 232 400 
5 20 47 78 150 237 970 
It 25 50 108 170 250 eon 

10 30 56 125 175 350 8800 

Famous-Naha RECORD CHANGER 
only $9.95 

Hark-bottom Prier.' 

Takes twelve 10 -inch or ten 12- 
Inch records. Smooth. gentle change 
cycle. Removable metal base mess- 
urn 13%'13': ovenll height 7. 
Complete with high. quallty crys- 
tal cartridge and Interconnecting 

wires. A real steal at our low price! 

ORDER FROM THIS AD! 
All prices f.o.b. Chicago. 25°'. deposit required on 
C.O.D. orders. Pay balance plus nonage on delivery. 
Fend orders to RC 109. Minimum order $2.50. 

O Also o (ampler New 1950 tine of 

MIDWEST 
RADIOS 

BRe"'"" 
Se d Tho 
COUPON 

on IC Post 

(old for 
NIW 1950 

FREE 
I (olot 

17 Poge 
MIDWEST 
(111(05 

with new long distance 
FM Circuit and new 

3 -Speed Phonograph. 
7 

MIDWEST RADIO L TEEI VISION CORP. 
Pop, 1t 353.909 adway. C ín,155511 7, ON* 

pi..r... -a st. ye nee fag 1950 GM*. 

NAME 

AD0a51S 

CITY ____ T0 _ SYAW 
ad 

STORE waattIOUSt 
2412 S. Michigan Ave. 2307 S. Archer Ave. 

Ce,ta, 16.111. Cónate I6. III. 
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8 I I Association News 

OUTSTANDING 

TELEVISION VALUES 
A completely factory wired and tested 
RCA type 630 television chassis, complete 
with 29 tubes, ready for installation in 
cabinet. Will operate 16" picture tube or 
smaller. Price (Less picture tube) $157.50 

SPECIAL G. E. 9" TELEVISION 
TUBE 

White screen electromagnetic deflection 
and focus. Brand new, type MW 22 -2. 

Price $13.95 

TELEVISION TRANSFORMER 
115V /60 cycles, secondary 2500 volts at 

2 MA., 6.3V at .6A, 2.5 volts at 1.75A. 
Price $3.85 

HIGH GAIN X TELEVISION 
ANTENNAS 

Covers channels 2 to 13 without separate 
section. Constant non -varying center im- 
pedance. Better than 12Db front to back 
ratio. Can be used with 72, ISO or 300 ohm 
line. Works well in weak areas and gives 
a sharp conical beam. Price $6.95 each 
less mast. Extra for 6 ft. most $1.35 

FRINGE AREA ANTENNA 
Stacked X Antennas for extra gain in 
fringe oreas including heavy 10 ft. mast. 
Price $16.95 

PORTABLE RECORD PLAYERS 
Dual Speed, AC /DC. U. S. government 
surplus, used but reconditioned. 33 1/3 & 

78 R.P.M. fully adjusted speed control, 
embodies a 3 tube phono amplifier with 
electrodynamic speaker, housed in porta- 
ble, black leatherette case. Price 

$16.95 

PHONO MOTORS AC DC 
DUAL SPEED 

"Green Flyer G. I." type reconditioned 

i 

and guaranteed. Complete with 12" turn- 
; table. $8.95 

AC PHONO MOTOR 
33 1 3 RPM 

Price $2.45 

MODEL NFRD -RADIO NOISE 
FILTER 

made to U.S. government specification 
will eliminate all line noises when properly 
connected to radio television, motors, and 
electric appliances. Will carry up to 12 

amps. Price $1.95 

SPECIAL 
Mammoth assortment of rodio & electronic 
parts of such items as transformers 
chokes, condensers resistors wire, coils, 
hardware etc. of not less than 10 pounds. 
Price $1.25 

Satlafaetlon guaranteed on all merchandise 
All prices F. O. B. New York City 

WRITE FOR FREE CATALOGUE T9 

RADIO DEALERS SUPPLY CO. 
154 Greenwich Sf. New York 6, N. Y. 

ESFETA TV COURSE 
Empire State Federation of Elec- 

tronic Technicians (N.Y.) is launching 
a state -wide television course in the 
fall and spring of 1949 -50. A series of 
16 lectures by representatives of manu- 
facturers will be held in New York 
City, Poughkeepsie, Rochester, and the 
Binghamton- Endicott area. Lectures 
are scheduled from September to May, 
with the concluding session an ex- 
amination. 

WARD RECEIVES AWARD 
Harry E. Ward, chairman of the 

board of the Long Beach, Calif., Radio 
Technicians Association, Inc., received 
the Archie J. Mooney award recently 
from Carleton E. Webb, representing 
the Bureau of Apprenticeship Stand- 
ards of the U. S. Department of Labor. 
The Technicians Apprenticeship Com- 
mittee voted Mr. Ward "the most out- 
standing, aggressive, and valued mem- 
ber" in the Long Beach and harbor 
area for the past year. 

AN OPEN LETTER 
Television receiver manufacturers 

were addressed last month in an open 
letter to the industry by Max Liebowitz, 
writing as president of the Associated 
Radio Service Technicians of New York 
City. Pointing out that the manufac- 
turers had been at considerable expense 
to finance the "Town Meetings" last 
year, he stated that some of the increase 
in television sales following this cam- 
paign was attributable to it. 

No small part of the recent slump, 
which has hit television so much harder 
than other industries, may be traced to 
the manufacturers' turning away from 
the principles of the Town Meetings, 
says the ARSNY president. Instead of 
continuing to encourage the independ- 
ent technician, they have, in effect, at- 
tempted to monopolize the service in- 
dustry through setting up their own 
service organizations or dealing exclu- 
sively with large service contractors. 
Their predetermined fixed fees for all 
installation and service discourage the 
special and sometimes expensive an- 
tenna installations needed in many 
cases. In addition, sets with overrated 
components were put on the market, 
causing breakdowns and unnecessary 
service calls. The television service con- 
tractor lost money on these "sour sets," 
and the customer lost confidence in tele- 
vision. 

The remedy is, according to Liebo- 
witz, for the manufacturer to quit try- 
ing to kill the golden goose and to re- 
store the confidence in the independent 
technician that was expressed at the 
Town Meetings. The independent tech- 
nician proved more than 25 years ago 
that radios could be serviced more ef- 
ficiently, cheaply, and satisfactorily in 
the independent shop than in the man- 
ufacturer's service department. The 
same independent technician is prepared 
to furnish similar efficient service in tip 
television field. 

EASY TO LEARN CODE 
It Is easy to learn or Increase speed 
with an Instructograph Code Teacher. 
Affords the quickest and most prac- 
tical method yet developed. For be- 
ginners or advanced students. Avail- 
able tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no ()RM. 

ENDORSED BY THOUSANDS! 
The Instructogra ph Code Teacher Vr literally takes the place of an Oper' \ _ 

ltor- 
Instructor and enables anyone to 

earn and master code without fur- 
ther assistance. Thousands of cessful operators nave 

and the emir' with the Instructor :raph 
V,,t. today for ,..nsennnt rental and pur,'h :one yWan,. 

INSTRUCTOGRAPII COMPANY 
4701 Sheridan Rd., Dept. RC, Chicago 40. III. 

WANTED 
The following old E.I.Co. appao.ws: 

E.I.Co. Fixed condenser (in wooden boa, with 3 hind 
ins posta) 

E.I.Co. 17 -S1ide plate, variable condenser" (with 
wooden frame) 

E. I.Co. Rotary potentiometer (In black molded ease! 
E.I.Co. Plastic radio flied condenser .0I85 mf innb 

2 binding poets! 
E.I.Co. double -elide tuner with black molded ends 

All above were made between 1005 & 1910 
Please communicate with 

H. GERNSBACK 
25 West Broadway, New York 7, N. Y. 

Get Your License! 

BRAND -NEW BOOKS 
A e'i!rnle book fur each element of the study -guide guts 
lions pertaining to tuts various classes of commercial 
U.S.A. radio operator licenses. l'ou need boy only those 
elements required for the license you want. 
The F. C. ('. is expected henceforth to revise questions 
element by element. Now, to keep up to date. you need 
buy only new element. not complete new book! 

NOW READY: 
Element 2: Basle Theory and Prattle* 
Element 3: Radiotelephony 
Element 4: Advanced Radiotelephony 

Please do not order elements not yet announced. They will 
be published and announced soon after the F.C.C. com- 
pletes each revision. 

85 EACH 

RI'Y FIto51 YOI'R FAVORITE. RAt)tO 
PARTS DEALER. I f he r not sup 
ply you will hip u I, SI 
for mu for " 

1305 tINWOOD ROAD. SANTA 1AeiAnA, CALIFORNIA 
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OPPORTUNITY AD -LETS 
advertisements in this section cost Inc a word for 
each Insertion. Name, address and initials must he 
Included at the hove rate. Cash should accompany 
all classified advertisements unless placed ho an 

redited advertising agency. No advertisement for 
less than ten words accepted. Ten percent discount 
six Issues. twenty percent for twelve issues. Objec- 
tionable or misleading advertisements not accepted. 

Advertisements for November. 1949, issue, most reach 
us ct later than September 24. 1949. 
Radio- Eleetronles, 25 W. Broadway, New York 7. N.Y. 

WANTED TO RENT -SLEEPING ROOM IN HOME OF 
ham or someone interested in becoming ham. Any- 

where in Chicago or suburb.. Please write P. O. Boa 
S41. Cicero. Ill. 

Radio- Sales-- Senlre. Sell for net inventory. Oronlhg 
$9.000.00 annually. Bos 101, Sioux Falls. South Dakota. 

AMATEUR RADIO LICENSES. COMPLETE THEORY 
preparation for passing amateur radio examination. Home 
study and resident courses. American Radio Institute. 
101 West 63rd SL, New York City. See our ad in Page 95. 

MAGAZINES (BACK DATES) -FOREIGN. DOMESTIC. 
arts. Books. booklets, suburiptl0ns, pin -ups. etc. Catalog. 
toc (refunded). Cicerone's. 883 First Ave., New York 
17. N. Y. 

RECORD CHANGER PARTS for leading make.. We ship 
everywhere. Friend. Wholesale Distributors, 108 North 
Sixth Street. Philadelphia 6. Pa. 

HERMAN LEWIS GORDON. REGISTERED PATENT 
Attorney. Patent Investigations and Opinion,. Warner 
Building. Washington. D. C. 

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU- 
mente. tube checkers and analyzers. Hazleton Instrument 
Co. (Electric Meter Laboratory). 140 Liberty Street. New 
York. N. Y. Telephone -BArclay 7 -4239. 

BARGAINS: NEW AND RECONDITIONED HALLI- 
crafters, National. Collins. Hammarlund, Meissner, ItME, 
other receivers. tuners, television receivers, transmltten, 
etc. Wholesale prices. Terms. Shipped on trial. Liberal 
(rade -in allowance. Write. Henry Radio. Butler, Missouri 
and 11240 West Olympic. Los Angeles. California. 

BARGAIN HUNTING? RADIO SERVICEMEN WRITE. 
Sensational catalog. Henahaw Itadlo Supply. 3819 Troost. 
Kansas Pity 3, Missouri. 

TELEPHONE DIALS, N -E Type-1 Rebuilt $2.25. Re- 
adjusted $1.25. All dials postpaid in U.S. Kissel Electric 
Products, 431 -C Sherman. Galion. Ohio. 

15 TESTED ONE TUBE CIRCUITS 10e. LABORA- 
torles. 578 -B. San Carlos. California. 

LANCASTER. ALLWINE & ROMMEL. 438 BOWEN 
Building. Waehington, D. C. Registered latent Attorneys. 
Practice before United States Patent Office. Validity and 
infringement Investigations and Opinions. Booklet and 
form "Evidence of Conception" forwarded upon request. 

RADIOMEN. SERVICEMEN, BEGINNERS - MAKE 
more money, easily. quickly. $250 weekly possible. We 
show you how. Information free. Merit Products. 218 -32L 
132nd Avenue, Springfield Gardens 13. New York. 

FREE. LIST. TUBES, PARTS, METRO RADIO. 605 
E. 135 Bt.. N. Y. C. 

TECHNICIANS I I ENGINEERS I I Interested in a top - 
paying electronic position? 17 Send post card for informa- 
tion on HOW, WHY. WHERE. MID CONTINENT RE- 
SEARCH BUREAU. P. O. Box 121. Wichita. Kansas. 

SURPLUS: BC221 FREQUENCY METERS. clean 
and In perfect condition. $49.50 euh. Send orders to 
Monarch Electric Company. 411 Wood Street, Pittsburgh 
22. l'a. 

BRITAIN'S BEST radio monthly, PRACTICAL WIRE- 
LESS AND PRACTICAL TELEVISION. enthusiastically 
read throughout United States. Latest British-European 
radio -television developments: exclusive articles by leading 
expert.; newest transmitters and receivers fully analyzed. 
Annual subscription (12 consecutive issues direct to your 
address from London) only $2.00 from George Newnes 
Ltd.. U. S. Subscription Office (PW.45). 342 Madison 
Avenue, New York 17, N. Y. Two Years $3.75. 

PHONOGRAPH RECORDS 15d. Catalogue. Paramount 
TG -313 East Market. Wilkes -Barn. Penna. 

ALUMINUM TUBING. ETC. BEAMS FOR AMATEURS. 
TV, FM. Lists free. Willard Radcliff. Fostoria, Ohlo. 

27 years experience radio repairing. Simplified system. 
No calculation.. No formulas. Total price $2.00 postpaid 
or COD. Moneyback guarantee. Ross Radio, 14815 Grand - 
river. Detroit 27. Mich. 

"TAB" GUARANTEED TUBE BARGAINS! 6J0, OAKS, 
OAG5, each 37e -8C4, 24c -38$A. 40c-Tuning meter 5 
TIA, 98e. Seism. GE -2J1G1 used tested. pair $1.49. BV 
Carter dynamotors permanent magnet high efficient", 
400V/150 MA 88.98; 250V/100 MA $4.98: both units 
$12.49. Write for bargain TABOGRAM. "TAB" Dept. 
10 -RE, O Church Street, New York CRY. 

DEALERS- SERVICEMEN -HAMS Save 50% or mon. 
Bray your TV antennas and accessories direct. Chimney 
Mounts $1.25 ea. in lots of 12. singles $1.40. Shipping 
wt. 4 lbs. ea. Send for complete catalog. TELEVISION 
SUPPLY CO.. Dept. 21 -K, P. O. Box 213. Gracie Square 
Station. New York. N Y. 

GEIGER COUNTER KITS, COMPLETE. PARTS LIST 
and schematic free. Write today. Woodwid 5217.0 Holly- 
wood Boulevard. Hollywood 27, California. 

OCTOBER, I 9 4 9 

'l'cchnotcs 185 
ZENITH 9H881 

The dial cord starts to slip after the 
set heats. If tightening the springs and 
applying various dial cord dressings 
does not help, a sure cure is wrapping 
three turns of the dial cord around the 
control shaft and tightening the 
springs. 

HOMER L. DAVIDSON, 
Fort Dodge, Iowa 

SILVERTONE 6405 
A number of these sets have come in 

with C12, the .05 -µf line bypass capaci- 
tor, missing from the circuit -prob- 
ably an oversight on the assembly line. 
Although omission of this capacitor 
may cause tunable hum or buzzing on 
some stations, this is not always the 
case -it all depends on the condition of 
the a.c. line in different locations. 

Connect a .05 -µf, 600 -volt capacitor 
from the No. 3 pin on the 35Z5 to the 
negative bus for trouble -free operation. 

L. E. VOIGT, 
Rockford, Ill. 

. FORD 6MF780 
A common cause of intermittent op- 

eration is a bad coupling capacitor be- 
tween the plate of the 7A7 r.f. ampli- 
fier and the grid of the 7B8 converter. 
Replace this capacitor with a high - 
quality mica having a capacitance of 
approximately 100 -µµf (not critical). 

ADAMS RADIO SERVICE, 
Cleveland, Olio 

. , , DEWALD A -503 
If tunable hum is present and can- 

not be traced to poor filtering or power - 
line pickup, check the leads to the pilot 
light. These leads may be long enough 
to touch the built -in antenna, thus pro- 
ducing hum. Shorten these leads to 
keep them from touching the antenna 
and eliminate hum from this source. 

PETER HICKEY, 
Hoboken, N. J. 

SILVERTONE 8052 
If the volume drops intermittently 

and distortion sets in, check the 
100 -µµf mica capacitor between the 
plate and cathode of the 7C6. This ca- 
pacitor shorts intermittently causing 
the trouble. Replace it with a high - 
voltage 100 -µµf mica capacitor value. 

CARL R. THORNROSE, 
Chicago, Ill. 

DAH DI DAH 
(INVITATION TO TRANSMIT) 

LEARN CODE NOW!! 
Beginners, or Old 'rimers 
who want to get up speed. 

A Complete Code Practice Oscillator . . , 

Operates from 115V -60 cy. -Built on a small com- 
pact chassis -Variable tone control. With Key 

and II7P7 Tube. Will operate with any phones or 

small speaker. Plug in and 
Use. Complete, Guaranteed. $3 T5 

Available less tube and key $2.25 

GREENWICH SALES CO. 
59 Cortland} St. New York 7, N. V. 

QUALITY TUBULAR CONDENSERS 

MONEY BACK GUARANTEE 
An example of value, the 20/20-1 50V con- 
denser listed below is made for us by a 
standard manufacturer. lists at $1.30, our 
selling price -only 26c. 

PER HUNDRED 

.001 - 600V ...$ 3.95 

. 002 - 600V 3.95 

.003 - 600V 4.40 

. 005 - 600V 4.40 

.01 - 600V 4.40 
.02 - 600V 4.95 
.03 - 600V 4.95 
.05 - 600V 4.95 
.1 - 600V 7.20 

.25 - 600V ... 

.5 - 600V ... 
10 - 50V ... 
16 - 150V ... 
20 - 150V ... 
20 20 - 150V ,.. 
30 - 150V ... 
40 20 20- 150V -25V 
40 40 20 -150V -25V 
50 30 - 150V .., 
8 - 450V ... 
16 - 450V ... 
16 16 - 450V ... 
20 - 450V ... 
30 - 450V ... 
40 - 450V ... 
80 - 450V ... 
.005 - 1700V ... 
.008 - 1700V ... 
.01 - 1700V ... 
.02 - 1700V ... 

EACH 

.12 

.17 

.12 
. 18 
.24 
.26 
.28 
.44 
. 44 
.44 
.27 
.36 
.49 
.39 
.47 
.59 
.97 
.13 
.15 
. 17 
.19 

NEW LOW PRICES ON 

TELEVISION CONDENSERS 

.05 - 2500V .52 

.1 - 2500V a57 

.25 - 2500V .72 

.05 - 3000V .54 

.003 - 6000V .49 

.005 - 6000V .52 

.01 - 6000V .58 

.0005 -7500V .48 

.003 - 7500V .52 

.0005- 10000V .54 
BUY THEM BY THE HUNDREDS 
5 90 Discount on Orders of 550 or Over 

BROOKS RADIO DIST. CORP. 
80 VESEY ST., DEPT. A. 

New York 7, N. Y. 
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To be sure your 
calculations are 

RIGHT, use 

Mal 

1. Fischer's 

RADIO & 
TELEVISION 

MATHEMATICS 
Save time and trouble. In this new book you 
can quickly find the solution of any mathemat- 
ical calculation required in radio or television 
work, as, for instance, the factors in distortion, 
television focus control, antennas. etc. When- 
ever you are "stuck" on a problem, look in 
this book. Its complete index shows you imme- 
diately where to turn for the answer you want. 

Over 400 sample problems, completely worked 
out. All the calculations commonly required in 
the design, operation or servicing of radio, tel- 
evision and modern industrial electronics are 
included, arranged under electronic headings 
where they can be easily found. All formulas, 
mathematical tables, and a math review are in- 
cluded. A highly useful handbook for anyone 
working in radio or television and for all those 
preparing for FCC license exams. $6.00 

Hove you got these useful books? 

2. Introduction to Practical Radio 
By Tucker. Says one of the thousands of radio 

men using ir. "I have this book and it is money 
well spent." It explains all radio essentials in 
the clearest, most practical terms, with hun- 
dreds of problems showing specifically how 
theory is used in the construction and servicing 
of radio equipment. $3.00 

3. Principles of Radio for Operators 
By Atherton. Using wartime training meth- 

ods this book teaches radio essentials through 
hundreds of illustrations and graphic demon- 
strations, with very simple explanatory text. 

$4.00 

4. Introduction to Electronics 
By Hudson. Will help you understand the 

principles and key equipment of television and 
other moans electronic developments. $3.30 

5. Public Relations for Retailers 
By Mahoney & Hessioa. The first complete 

practical guide to modern business techniques 
that the retailer can profitably use to gain pub- 
lic approval and increase his trade, with exam- 
ples of- successful public relations practices in 
over 200 stores throughout the country. $4.50 

SEE THEM FREE 
The Macmillan Co., 60 Fifth Ave., New York I1 

Please send me a copy of each of the books 
checked by number below. I agree to remit in 
full or to return the books within ten days 
without further obligation. 

1. 2. 3. 4. 5. 

Signed 

Address 

PCIIIIIC- 
William Dubilier, Technical Director 

and founder of the CORNELL -DUBILIER 
ELECTRIC CORPORATION, Was awarded 

two of the highest 
honors of France 
at a ceremony re- 
cently held in the 
French Embassy 
in New York City. 

The awards were 
made in considera- 
tions of his services 
to France both re- 
cently and during 

World War I. They consisted of the 
Honorary Medal of the Association des 
Engineurs -Docteurs de France and the 
Diploma of the Officer of the Academy 
and the Order of Academic Palms. 

Mr. Dubilier's most recent service to 
France has been to provide -through 
the Cornell -Dubilier Electric Corpora- 
tion- emergency relief for the serious 
French power shortage. His service in 
World War I was the development of a 
submarine detector for the government 
of France. He volunteered his service 
to France without compensation, and 
carried on his work at Cherbourg. His 
electrical method of detecting subma- 
rines was a factor in turning the tide in 
the French struggle against the German 
submarines. 

Dr. Allen B. Du Mont and Earl W. 
Muntz were among the recent recipients 
of the Horatio Alger Awards presented 
annually by the American Schools and 
Colleges Association. The awards are 
given to leaders in American industry 
and government selected in a nation- 
wide poll of school and college students 
on the basis of outstanding character- 
istics responsible for their success. 

Dr. Du Mont, 
president of AL- 
LEN B. DU MONT 
LABORATORIES, con- 
ducted television 
experiments in the 
basement of his 
home before be- 
coming head of 
"a television em- 
pire." Mr. Muntz, president of 
MUNTZ TV, INc., was a door -to-door 
radio and automobile salesman before 
attaining his present position. 

Austin C. Leacarboura, well -known 
radio journalist, publicist, and advertis- 
ing man, who heads his own advertising 
agency at Croton -On- Hudson, New 
York, completed his year's term as gov- 
ernor of the 174th District, Rotary In- 
ternational. 

James H. Carmine, vice -president in 
charge of distribution for the past two 
years, has been elected executive vice - 
president of PHILCO CORP., Philadelphia. 

F. B. Atwood, formerly supervisor of 
industrial engineering and production 
control, has been appointed manufactur- 
ing superintendent for the radio tube 
plant of SYLVANIA ELECTRIC PRODUCTS, 
INC., Huntington, W. Va. 

A BETTER 
CONE -BUY.. 111 toToNE 
THEY'RE GOING FAS,. PORTABLE Dr' AMMETER, 0 -15 AMP, COMPLETE WITH IN- STRUCTIONS FOR I..1SY CONVERSION TO MULTI- TESTER (AC & DC volts. Ohms & 311111 - smpOl!! . . . 3X' fan -type mirror scale. Perfect a 
Is for testing: Electric appliances; Batteries; Motor. Automotive. Industrial & Medical Eqpt. With 38' test 
leads & hinged Ild black crackle metal case. BRAND NEW!! Shpg, wt. 8 lbs. THOU- 3.95 SANDS SOLD AT TWICE THE PRICE OF e/ 
W -IIOB ARMY FIELD WIRE. Twisted pair (T Strand). weatherproof. Mall. only In rolls 
300 -450 ft. ea. Shpg. t. 4 lbs. /100 ft 1 /,, 
PERFECT CONDITION, ONLY F 
CABINET HARDWARE SPECIALS!!! . , Lilt SUPPORTS (stay hinge) , . for safe holding of 
med. or my. cabinet Ode at angles up to 70 
deg. Antique bronse Onlels. Shpg. wt. 1 lb 
SPECIAL 
CABINET DRAW SLIDES . . tor CONSOLE CHANGERS. RECORDERS, XMTR RACKS, DRAW- 
ERS OF EVERY TYPE. Sturdy steel- aluminum. 
Smooth ball -bearing action. Shpg. wt. 2 lbs. pr. 9' extension 113' overall) $1.89 pr. 11' estenelon 113 overall) 1.98 pr. 12.e' estenslon )I854' overall) 219 pr. Mn. y duty, all- steel; 124%"/1854' 2.75 pr. 
GRILLE CLOTH . . . Attractive Gold or Silver 
weave 25e sq. ft. 
"OUNCES" INPUT TRANSFORMER 1%' z1%) 

for Dynamic mikes, intercoms, low impedance 
Pickups, etc. ea. 75e 

3 for $1.98 
"OUNCER" OUTPUT TRANSFORMERS , . 2000 
ohm lapped dble. pri. to voice coil. l'se wit.h Beam 
Power tubes (50L8, 50B5, etc.) .ea. .49: 12 for 5.00 

HEARING AID AMPLIFIER AS- 
SEMBLY (8onotone, vacuum tube type) 

To make REAL VEST POCKET 
RADIO add only speaker or' phone & 
simple tuner sect. heady -wired minia- 
ture components Include: Tone & Vol. 
controls, choke. output. switch. re- 
eistore. etc- COMPLETE WITH SCRE- 
MATICS FOR BUILDING A 2 OR 3 
TUBE SET. Less tubes. Over- 

Za49 1l: 2 g X' s 3. WEIGHS 
ONLY 3% os,,t ONLY 

MINIATURE TUBES for above amplifier. Set of 
2 49 

MINIATURE ALNICO V MAGNETIC PHONE UNIT 
(leg -30 replacement) . Use as PM spkr. with 
above amplifier. Makes sensitive MAGNETIC CON- 
TACT 311KE ea. .39; 6 for 1.08 
SOCKET SPECIALS!!!! 

OCTALS. saddle 144' mia ea. .06; 18 for 1.00 
4 PRONG WAFER doz. 25e; 100 for 1.49 

LOCTAL WAFER 12 for .50 
HS -23 HEADSETS . . . Complete with rubber 
cushions 1 25 
AC -DC NEON TESTER ... Handy POCKET SIZE 
Indicates AC or DC Volts. Continuity IS 

8 for 1 00 
PILOT BULBS ... 51818. 13V. min. bay 10 for 39 
2930 KC IF's (SCR274). Plug- in..ea. 391 3 for 1 00 
50 WATT -200 OHM DUAL RHEOSTAT 
BRAND NEW. % shaft 149 
RADIO HARDWARE TREASURE . A FULL 
POUND of Nuts. Screws. Washer.. Lugs. etc All 
In a HANDY SELF -SEALING HINGED - 
LID METAL CAN. Shpg. wt. 2 lbs 

490 
77v 
90 

INTERPHONE CONTROL BOX (BC -808) . . 
Contains: ME-33. 314-34, 50K pot 
Toggle, etc. 4' x !' z Y. Simi. wt 
3 lbs. 

SO MUCH FOR 80 LITTLE!!!... LEOTONE'8 
"JUMBO RADIO PARTS KIT" . . . 17 FULL 
POUNDS of new & dismantled radio & electronic 
parts for every RADIOMAN . TRANSFORM- 
ERS. COILS, WIRE. SOCKETS. RESISTORS. 
CONDENSERS. SPEAKER ACCESSORIES. 
HARDWARE. ETC.. ETC. All 
(ghee. wt. 1 lbs.) AND MUCH MORE 

FOR ONLY 

ALUMINUM PANELS (.051) 7's 10' -37 : 12' -45e T' x 14' -49s 7' s 18 " -59 
BROWN BAKELITE PANELS ... rs 10' rt i4' Tx 18' 9'x 15' 

1 /18' (dark) .35 .45 .55 .59 
3/18 (light) .65 .85 1.05 1.15 
5G' (light) .75 .98 C15 1.25 

TUBE CARTONS . . . 
Miniature (1' sq. x 2w') Per 100 .......... 98 
GT K' sq. a 3X') printed. 100 98 
Medium (149' so. x 4%) Per 100 149 
Large (2' M. x 5') Per 100 1 79 

CHECK FREE SUPPLEMENTS DESIRED 
RECORDING PARTS & ACCESSORIES 
ALNICO MAGNETS 
HEARING AID & MINIATURE PARTS 
RADIO & ELECTRONIC SUPPLIES 
GEARS. SHAFTS & PULLEYS 

MINIMUM ORDER $2.00. 20% Deposit on all COD's 
Please add sufficient p .ss refunded 

MAKERS OF CONES AND FIELD COILS 
65.67 DEY STREET. NEW YORK 7. N.Y. 

WORTH 2. 0284.5 
12.000 SO FT OF RADIO PARTS 

RADIO -ELECTRONICS for 
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RADIOMEN'S HEADQUARTERS f WORLD 

$9.95 TAKES ALL THREE 

BIG BARGAINS "B" 

H OYE WORKSHOP AT BARGAIN PRIDE. 
At...ate and precise 2 speed guaranteed 
hold, bathe the essential machine for the 
home workshop. Sturdy enough vit 

r n 
ny ce 

Sü PIod with 50' of belting for connecting 
to 
lake.uR. Also included in In thiss unbelief ble 
r are c w a /a' trill 
chuck with specially hardened tool steel 

4' electric furnace high speed 

grill-ling wheel, cotton buffing : with 
Bice e supply of buffing compound, and a 

$5, 00. Sole export 
scratch 

agent. Distributor 
cost 

aulriee invited. 
.l IONAL. FASCINATING. MYS- 

YCRI Brand new Sel. 
syns made by G. E. Company. Two 

Led together work perfectly more 10 V A.C. Any rotation of de shaft on 
one elsyn and all others connected 
It will rotate exactly as many 

in the same direction, following unerringly 
the units connected together 

hafting instead e of wire. This Isratrue 

nits a fractiotwist resvolution 
of the 

maany Levo 
lutions. Useful for indicating direction of 
weather vanes, tating directional antennas, 

rnntrolling innumerable operation. from 
distance. Com- 

plete with dia- 

strructions. Per 
Matched Pair 
$4.95. 

STROMBERG CARLSON 
Prover Switching Relay Box. Neat 31/2x42 
Spy- Steel case with tight fitting cover 
finished in Stromberg' usual beautiful 
chocolate color crackle finish $1.00 
Battery do mine detectors. 1x1ux1Ì1h. 
Outdated but test OK. 51.90 
Standard type normally open 
MICRO SWITCHES.....SSC 
Leaf actuator SPOT MIC110 

WITCHES .. 49c 
Brand new fully shiened GE 
slnele button mike transformer In beautiful 
silver finish . .. . 99e 
Televvision 300 ohm twinllne. per 50t) ft. 
Miniature bayonet pilot light sockets -per 
hundred 52.50 
Universal 4 lead broadcast band 
oscillator 

co 
ll (can be converted 

to 3 lead type by addition of 
Jumper). Eight for..... '1.n00 Brand new dnve6ai 
s 

' 

i t: turret with slug tuned 

'ese aIre 
coils on ceramic 

ÓÖ f l air trimmen. to 
It,C A steal at 52.95 

1 

87 

WIDE MAIL ORDER SERVICE ! ! 

HEAT GUN COMPPESSED 
Streamlined pistol gr 

in 
l I 

hest gun vivid rc,l 
housing. owrful that deliver, 

20 CubI 
Ft. per minute blast of 

hot air at IOU Fahren- 
heit Ordinary 

small 
blowers 

lubricated A(' -DC tout this o as 
meted 

temer type, that produce a hurtiein 
ofeither ort or cold air. Perfect for blowing 
out dirt or dust from radio hassi rying 
out itrnition systems. warming up carbu- 
retors. quick-drying paint, thawng out rad- 
Woes or to pipes, etc. Warning: Keep 
this away from wife, or he will be 

ising It to dry her hair because it will do it 
n half the time f her ordinary hair dryer 

tosay 
nothing of her of `t to dry stock. 

gs clothing g. defrost the refrigerator 
instantly 

1 e euaiare guar- 
anteed m refunded if ret umen p- 
paid within 5 days. 

"P.M. SPEAKERS" 
Latest type PM Speaker In a 
fully-enclosed finished meta 
cabinet. atch IS speaker 

receivers, and 
communication 

uaddition 
make perfect intercom 
mote ttions. Our price I 
trasfonnereludlnR °$495\ 

RT16S5 

ORI? 9 495 
I I tus crystal controlled 

S 

u heterodyne 
receiver that covers the FM hand. The ultra 
modern ircuit es the latest types of 

tubes including miniature eAJ5's. Beau- 
tiful chassis and aluminum cabinet. Tubes 
and diagram included. 

.G=1 

O .O_ 

AIR 

I.d to . leat. 

cat ball ,bearing 
connecting rod and 

i Impregnated main lei:,, 
Mg 
sign forever el¡minaaI 

valve trouble. the m. 
common fault in ao 

PATEND unique air 
system increases 

efficiency tremendoualy 

much 
that 

thaan tthat 
from larger compressors 
powered by heaier mo- 
tors- Belicen approximately 3500 cu. Inches 
of air per minute at rained pressure 
of 90 Ina.. or will inflate a 90 n. truck 
tire 
001 Ib.e gauge. Finger-tip adjustment 

with 
t- 

one 

lows setting of output pressure at any value. 
which ,II` automatically be maintained. 

ork 
paint. 

any H.P. 
isinfectant. Insetti- spraying 

, annealing or b acing with natural gas. 
Inflatin^ res, etc. Price {74.50 postage pre- 
paid anywhere ywher n the U. S. Efficient. com- 
pletely 222 syphon 

0 lase, to ed ho en f $7.75 with pnt tainer. also prepaid. 
$SNSATIÓIÑALACDC Pocht Tester 

INSTANTLY 
ANYWHERE 

This analyser. featuring sensitive repulsion 
type meter housed in bakellte case. pre- Y the culmination of 15 years hieve- 

e t In the instrument field by large 
pony specialising in electronic test equipment. 

... --1 Specifications of the 
AC-DC 
AC Volt -0 -25. 50, 
125 250: DC Volta-. 
0-25. SO. 125 250: 
Milliamperes AC-0 to 
50: DC Milliamperes - 
O to 50: Ohms Full 
Center 24ÓO' 
Caseity -,05 to 15 
Mfd. 
Total Price, prepaid 

here in the ESA 
-$7.00. Similar DC 
Meter. lacking the AC 

¿:5 t V S5.5Ó prepaid. 
DELUXE SUPÉRNET 

SA.yC: 
D.C. RADIO KIT. 

Extra 
in fo 

quality 
with complete insetrul calons. 

Features 2 iron core .F. transformen. 

2gangRconnddeenaor. 
and polethylene insul- 

ated rate loop. Tubes 
nclude IRATS, 12BAantenna . 12BF-e. SOBS 

35W4. Receives broadcast band from 550 

for 
1700 KC. Kit form $8.711 Ï7.02 

Assembled, wired tested $12.95 
23.0Ó 

AUDIO AMPLIFIER - Brand new, 
Push -full stage triode amplifiers hav- 
ing 2 of the valuarle and scarce ouncer 
type audio transformers that sell for 
ver $10.00 each. Neat aluminum 

fully enclosed Oorgest dlmen- 
el n O Inchesl. Perfect for intercom 
system, phono a,npllfirr, mike ampli- 
fier or signal tracer amplifier for test. 
Mg radio sets. A senslnnal bargain 
at only $3.40 each 

IISPECIAL ANNOUNCEMENT!! 
FCC AUTHORIZES RADIO FOR 

PRIVATE SERVICEIIII 

(The FCC announced that effective June I. 
any American over 18 years of ape may be 

eligible for 5 year station permit. In the 
''Citizens" band. no code test or technical 
knowledge are necessary tor voice trans- 
missions.) 

GENERAL ELF.t'TRIi' 15 TUBE TRANS- 
MITTER-RECEIVER nett. This brand new 

for mobile storage tor ar designed 
battery poweredservvi e 

Properly modified. It will operate on voice 
in the Citizens Band. It's a cinch for the 
experimenter to connect this unit for 11a- 
volt Sr. . operation by following the inatruc- 
tlans and diagnme supplied. which cover 
numerous applications. including FM and 
amateur television transmission and re- 
ception. For those intending to use on car 
or boat. new dynamotor. exactly as odg- 
Inally supplied. costs only $15.00. Dont 
fall to write for FREE descriptive bulletin. 
Order our ET -1248 for ally $25.95. or two 
for $53.90. 

NICROPH0NES --- Gold -DIat d dank/button 
midget carbon mike- waterproof and rugged 
-built for Signal Corps. May be used as 

lapel mike. concealed or secret pickups. for 
plifien, or may be attached to home 

radio. SUPER SPECIAL-$.95 s. Bullet 
Crystal Mikes - $5.45: Bullet Dynamic 
Mikes- 87.4S. 

RT 1570 whO tubes diagram 
sad parts list ORIy $14.15 

697T'reandpr Oro output 
V i high gain, h'gh 

fidelity amplifier with O 
cyIc v wer úÿ 
pyeon ehe ' 

á.x 
protected by substan- 
tial steel cover tues 
and parte. Mae y Western Electric with 

pol tomanti oil ose. s power transformer cndenrs this 
it is obviously intended to give ear. of 

trouble -free service with no more 
yd 

for 
pai than telephone. Disconnecting o re 
ire each, from the special input and t. 

put Allers, will result In as high fidelity 
amplifier as can he obtained. 

IN LOTS OF TEN 

AU. RADIO TUBES 60% OFF 

BUFFALO RADIO SUPPLY, 219 -221 Genesee St., Dept.-. 1 BUFFALO 3, N. 

Ralph R. shields and Clarence L. 

Simpson, engineers for the radio divi- 
sion of SYLVANIA ELECTRIC PRODUCTS, 

INC., Emporium, Pa., are scheduling a 
group of nation -wide meetings to be 
sponsored by Sylvania distributors for 

service technicians to discuss and in- 
struct on the subject of television. 

Meetings are being scheduled between 
August 15 and December 15 in 36 states 
and the District of Columbia. 

Willis E. Phillips has been named 
vice -president and general manager of 
the RAULAND CORP., Chicago, manufac- 

turers of television 
picture tubes, ac- 
cording to E. N. 
Rauland, president. 
Phillips was pre- 
viously assistant to 
the president of 
the Rauland Corp., 
to which position 
he came from 
Motorola where he 
was division chief 
engineer. 

WHERE RADIOMEN MEET, EAT and SLEEP 
Visit the 
FAMOUS 
FIESTA 

LOUNGE 
Renowned for 

Fine Food 

OT:H' TRAND 

Atlantic City's Hotel of Distinction 

The Ideal Hotel for Rest and Relaxation 
Beautiful Rooms Solt Water Baths Gloss 
inclosed Sun Porches Open Sun Decks 

atop Delightful Cuisine Garage on 

premises. Moderate Rate Schedule. 
OPEN 

ALL YEAR Exclusive Pennsylvania Ave. and Boardwalk 

OCTOBER, 1949 

PRECISION APPARATUS COMPANY, Inc 

s-s-s tells HOW - in 
simple, direct language. 
New 9th edition now off the press. 

100 pages of valuable information. 

Available from oll leading rodio parts and 

frit: equipment distributors or directly from factory 

of only 40, per copy. 

92 -27 Horace Harding Blvd., Elmhurst 4, N. Y. 
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8t 
*1í1t SPECIALS ir** 

ELECTROLYTIC CONDENSERS D.Y. TYPE 
TUBULAR. PRONG MOUNT, LUG TERM. 

Ile ea. 10 For $1.75 
MFO. 
30 
40 

äa0 20.10 
40.40 
40 

32x10 
2x20 

30 IS 

VOLT 

2 ó 
25 
25 

400 
isó 
Ibó 

4ÓD. ,40 0.20 
20 
10 
16 
40 
i0/2o 
52,á:6 

VOLT 
150 
150 
450 
20000 
450 
ISSO 
150 
150 

5,200 

29c ea. 10 For 52.75 
2x10 300 

225 15 
20/20 350,25 

30.20 0 
ISO 

30/20 350/25 10/60 /100 450 100/50 I5 -15/20 35025 
15 -15/40 110/25 
25 -25 /10 26350 
20-20/10 60,400 
2x20 150 

100 - 330/20 350 26 
10 -15 /20 350.25 I5 -16/20 250/21 
13.10 /20 Ìsó /30 
3x5 ISO 

12 525 Is 450 
20 5355 

40,20.20 i6Ó 
40 /25 300/25 
10 50 /100 

ISO 
100/50 

10 23 150 -150 
16 50 
20 350 
IS 250 

MINICAPS PIGTAIL 
kw° VoLT PRICE 
30 450 5.49 
30 300 .45 
40 

350 .45 
o .115 

40 525 .70 
16 350 .35 
16 525 .45 
18 50 .40 
IS 100 .24 
20 25 .20 
2O 50 .25 

0 10 .40 
24 350 .30 

S 400 .30 

1ó 
150 

50 .áó 
10 S0 .15 

SO .10 
150 .14 

DY TYPE 
MED. Olf PRICE 

2x90 el) 200 50 5.f> 
130 -20.6 25.50 .49 
120 -60.20 150.25 .49 
3x20 50 .69 3820/20 450 25 .39 
30-4/23 450 25 .9 
40 -2020 450 25 .69 40110.10 450 .9e 40/40 25 475/400 50 .59 40,20 25 50 SO .69 40/4016 450 400 350 .89 4x20 450 1.10 
2x30 -15 20 400 25 .89 
2Ìó /100 20450,25 

.09 
1x10 20 400 25 69 
80 40x50 400 50 1.10 
2580 60 250 .65 
150 -50 -25 150 .49 
20 -10 SO 450 50 .49 
2x20 20 00 25 .59 
40-20 20 400 25 .59 
40-40 25 400 25 .59 
40-10 BO 450 ISO .69 
40-40 -10 450 .69 
3Ì9-3Ó 300 .69 
2.30 /20x10 450 1.1n 

DS TYPE CARDBOARD 
w /LONG PIGTAILS 

MED. VOLT PRICE 
2x10 430 11.42 
3x40 150 .e5 

222 -220 250 
.34 

30-30 150 .40 
3032-32 -5 ISSO ISO 
40-20 150 .42 

250 .49 
40--40 ISO A2 
3x4Óá10 150 .99 
80-40-30/100 ISO 25 1.59 
8 -4/21 450 75 1.40 
30 -2030 450 25 1.40 
20 -16/10 200 25 .Sn 
50-30 50 .55 
285020 150 25 .69 
e 50 

20 
. S0 .35 

:SO 
.0 
.1R 

20 10 .40 

WRITE FOR LIST OF OTHER VALUES 

TOP TRANSFORMER BUYS! 
Power Transformers -Ì15V /SU -60 cps input 
Volts Out 
770V 
550VCT 
2:200V 
2x110VCT 
21110V 
550I/CT 
580VCT 
700í'CT 
2300V 
100VCT'i 

85V í 
1500V 
110OVCT 
TAL'. 400V S 

-8V 
825VCT 
son VCT 
25300V 
595í- 
IliSOV T 
0/OVCT 
II20VCT 
217V1'T 

AMP. 
.U025 
.050 
.550 
.010 
.010 
.100 
.040 
.017 
.004 

.1 
.160 

.250 

.300 

.190 

.150 
.042 
.086 
.055 
.155 

.600 

.300 

Filament. 
2.5V/3A 
8.3V/.5. 2.5VCT /1.75 
2120V/.01 
6.3V /10. 2.5VCT /7 
6.3V/2.5, 2x2.5/7 
6.3V/1.8, 6.3V/.6 
5VCT /3 
5VCT /3A 
.5/2A 

6.3VCT /10, 40V /.1 
18VCT /.1, 180/.1. 6.3/.1 
:.5VCT /12, 30V/.01 
6.3V /1.6 
ß.3V/2 
5VCT /3A 
5V /3A, 2.5/2A 
5V /125. 45V/3.5 

5V/3. 6.3V /6 
6.3V/1.2. 6.3/1.2 
6.3VCT /5, 5VCT /3 
2:5VCT /8 -2, 6.3VCT /3 
n.3í'/.800 
5VCT /e 

Each 
51.98 
2.49 
2.49 
3.45 
3.45 
2.29 
2.95 
2.25 
8.49 

3.49 
6.95 

6.95 
1.79 
3.95 
3.95 
3.95 
3.95 
5.95 
3.95 

14.95 

2.29 

Plate Transformers- 115V/50 -60 spa Input 

Volts Ont Amp. 
O. .500 

mover 
500VCT- .Ì5n -.015 0VCT 
2X1509 22940 
600YCT- jj .0165 -.077 

2SOVCT 1 

890V .450 
1470VCT 1.2 

Each 
$1.49 

3.00 
4.25 
2.49 

4.95 
24.00 

Volte Out Amp. 
70V 1. 

1620VCT 8400 
246VCT .880 
I21V 
26.5V- 1.5A 

132V 

Each 
31.95 

1.95 
11.95 
3.95 

2.25 

Filament Transformers -1151 /50 -80 cos Input 

Rating 
22.5V /5411V INS 
6.3/2A. 78V /.300 
36V /1.11A 
5V1'T /20A 
4V /Ì8A, 2.5V/1.752 

HV INS 
5V /115A 
7.2V/7 A,8.4 V/Ì0.8.4/2 

2:26.2V/2.5.16V/1A 
8.3VCT /1. 0.3VCT 
6.3V/5A. 6.3V/1A 
8.:2í'íT /3.2. 

R.3VCT /lA 
5V /8A 
6.3VCT /IA. 5V 

i 

/7A 

/2A 

Each 
$1.79 

1.79 
1.49 
5.49 

75 

12.95 

1.... 8 

2.75 
2.28 

2.25 

2.25 
1.85 

Rating Each 
30VCT /.330, I 

$1.95 34 V CT/.380 
6.3/2.5. 212.5/7 3.25 
2s2.5VCT /6.5A 3.25 
2.5V/1.754, 5V /8A 

3.BS 6.5V/84, 6.5V .8A 
1OVCT /13A, 9.92 IOVCT/3.25A 
5V('T /13.5A, 8.95 275VCT/6.75 
1.37/.0091 KVA 2.95 
0.3VCT /.6A, 5V /2A 1,85 

8.3VC7/2A 2.45 
11.3V/14. 6.3V /1A 1.95 
6.3V/2.5A, 2.5V/7A, i 3,25 2.5í77A 
6V /3A 1.10 

T.V. Transformer, r or 9' scope. 3000v MA, 
720ect 200MA. 6.4 8.7A, 6.4 .6A, 5. 3A. 
1.25, .34. Price 

ROTARY 
BEAM 

COUPLER 
RF Coupler 
360" rotation I 

turn coupling 
link. Plastic 

sae. Prit on 22.95 

CERAMICONS 
MME. 

1 20 60 
3.1 RS 67 
6 

27 70 
e SO lIs 
8.5 SO 1bÓ 

It's 558 200 
100 FOR $7.50 

230 
lá0 

3.sp 
IUOu 

4óuTTOti 
I 

PEED óR RU 

ISO 
Ìéá 500 I 

470 
100 FOR 69.50 

RECTIFIERS 
Kq 9020. 20 MA. Twenty 

12V Macs. 14k DIB. Two 
stacks. o (r s other I :. 
discs for TOSO. Price 63.49 

Rect. In T.I V AC-Out 3.4V4 
3Ari al. 61289 Dual 

l. 
Rect. Full Way. in. I80VAC. 

Out í120 120V DC. .4A. 
13.19 

Rect. Dual Input 2.2V 0 I.SA: Out w e.SV for RCP 
503.IIC726 . Price ..51.491 

$6.95 
BIRTCHER TUBE 

CLAMPS 
926C 
926-16 926-1 929-2 929-s 
92611-1s 
926A-14 
926C-19 
926A 
926-C1 926-Alt 
926-C1s 
926-C13 
9265 

15c 
EACH 

100 FOR 
13.90 

XMTR 
COILS 

AIR 
WOUND 

80 MTR Bar Prame 100 At 

$1.19 
40 MTR. 5 Prats 50w plug 
le sweet $1.19 
180 MTR 5 Praeg 509 plue 
in sestet $1.19 
40 MTR 3 Prang Bar 100s 

$1.19 
*154R 14.0.18MC. 500w 

31.19 
1548 9.3 -10 MC. 500w 

$1.19 
#C538 2.3.5 MC 3009 Fit. 

k Lin 
7 3 33 2.3.5 MC. 3009V r. 

Link 
Ó390 5.7 MC. 300w BFit. 

Link $1.19 
160 MTR Bar Type 100w 

$1.19 

WHIP ANTENNA 
M849 la MS50 for Mobil., 
or Dipole 74' 

Set 49c 

AMPHENOL 11ANrr CONNECTORS 

0au 
4" wl f/ 

OMMa1 P11C AT I113N8'9. 
`CxTY n2C ó y LARGE VARIETY AVAILABLE 

1aU1PMHNT IryL rarrV \ AT GREAT SAVINGS 
Send your specs and let us quote 

TELEVISION RECEIVER -$I.00 
t' nmplete Inrtrurtlone for building yotir own television 
receiver. 16 pages -11':17 of 0Ì81x.e.. pictorial dla- 
nm,. clarified srhemIie.. 17':22' complete schematic 

digram & chasshl layout. Also booklet of alignment 
Inefntrtionx. voltage k sletance tables and trouble- 
shooting hint. -All fer $1.00. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507 -13th Ave.. Brooklyn 19. N. Y. 

g/qRN 

TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 
.2 eljofunti mitif egietád. 

Come to the Great Shops of COYNE In Chicago dur- 
ing our 50th Anniversary Warl Get quick, practical 
training in RADIO -TELEVISION or ELECTRIC- ITY. G I Approved. Finance plan for non -veterans. Mall Coupon Today for complete details. 
NOT "HOME- STUDY" COURSES! 
You learn on real, full -size equipment. not by mall. 
Finest staff of trained instructors to help you get 
ready quickly for a better job, a fine future. 

FREE BOOKS Clip coupon for big illustrated 
Coyne book on either ELEC- TRiI II'V or RADIO- TELEVISION. Both books 

sent FREE if you wish. No obligation; no salesman will call. Act NOW! 

B. W. COOKE, Pees. 
COYNE Electrical$ Radio School, Dept. 79 -11H 
500 S. Paulina Street, Chicago 12, Illinois 

Send FREE BOOK and lull details on: 
ELECTRICITY ['RADIO-TELEVISION 

NAME 
ADDRESS 
CITY ST.ATF. 

PROJECTION OSCILLOSCOPE 
When lectures and demonstrations 

on electronic subjects involving oscil- 
loscope patterns are given before large 
groups, making the oscilloscope traces 
visible to the whole audience is a prob- 
lem. Beta 
Electric 
Corp. of 
New York 
has pro- 
duced a 
portable 
projection 
oscillo- 
scope es- 
pecially 
designed 
for large - 
group use. 
The in- 
stru ment, 
model 701, contains a standard -type 
scope in a carrying case 13 x 16 x 19 
inches, weighing about 60 pounds. For 
use, the cabinet is opened and the self - 
contained projection screen set or the 
front. The trace is bright enough to be 
seen in a normally lighted classroom. 
The screen is 16 inches wide and 12 
inches high. 

All the usual oscilloscope controls 
are present. Sensitivity is 60 my per 
inch vertically and 0.65 volt per inch 
horizontally. Vertical amplifier response 
is good to 50 kc and usable to 100 kc. 
Horizontal sawtooth sweeps are good 
to 2 kc and usable to 5 kc. 

FITTINGS I 

for your BEAM ANTENNA 
Speed the building of a neat, fully ad- 
justable, all aluminum ¡ob. 
Type HASL aluminum bracket attaches 
half inch tubing to III/4" center 
tube. 4 for s3.ß 
Ask for circular showing fittings for TV. FM 
2, 10 and 20 meter beams. 

D. H. HARRELL COMPANY 
315 Fourth Street Logansport, Indiana 

SIX TUBE SUPER 
Three Gang Condenser 

$33. 0 
Crowe Panel 

Kit Extra 
$4.50 

Panel kit to fit most oll makes (Please specify 
make of car and year model). New up -to -date 
latest prices. Catalog available. 

%% Ion .td 
Wholesale Electronics 

5th of Commerce Fort Worth. Ter. 

RADIO- ELECTRONICS for 

1 
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Miscellany 

TUBE TESTER 

SET TESTER 

BATTERY TESTER 

CONDENSER TESTER 

AUD 0 R.F. - F.M. 

SIGNAL GENERATOR 

RCP Model 8573 
at the record smashing price only 

Every square inch solid- packed with 
value! Look what you get in this 
phenomenally low- priced tester: 
(I) A complete tube tester with over 900 listings in 
its fcmous Rollindes roll chart, (2) A battery taster 
indicating actual voltage under rated load, (3) A 
capacitor tester, (4) A fixed point calibrated AM- 
FM signal generator, (5) An audio oscillator: and 
o dozen additional features. 
Readable scale divisions on the ohm meter start at 
0.05 ohm to 25 megohms. 

DC Volts: 0, 2.5, 10, 50, 250, 1000, 5000 
AC Volts: 0, 10, 50, 250, 1000, 5000 
DC Milliamps: 0, .5, 2.5, 10, 50, 250, 1000 

DC Amps: 0, 10 

Ohms: 0, 250, 2500, 25000 
Megohms: 0, 2.5, 25 
Decibels: -8 to 15, 15 to 29, 29 to 49, 32 to 55 
Output Voltmeter: 0, 10, 50, 250, 1000, 5000 

Complete with tubes, batteries and test leads, out- 
put Bads, etc., housed in natural finish oak rase; 
hammertone gray panel. See this outstanding bay at 
your jobber today -or write for new catalogue I C. 

RCP INSTRUMENTS -BEST FOR EVERY TEST 

9.95 

CITY PRODUCTS CO., INC. 

st 2S1h St. New York I, N Y. 

Rabio Xtiírtp-Jfíbe pearg go 
3n 4iern9batk Publitation9 

HUGO GERNSBACK 

Founder 
Moders Elestr!. 
Eleetr Irel Experiment. 
Redls Nev. 
Selen. & Inveetlea 
Teladdea 
Pelle -Craft 
Sheet -Wave Craft 
Television News 
Wireless Asessletlee et AMfi99 

1001 
1919 
1911 
1920 
1927 
1929 
1930 
1931 
1901 

Some 
of ELECTRICAL 

braries in the 
EXPERIMENTER on 

still 
h inters file to 

interested 

he the October 1915 issue of 
ELECTRICAL EXPERIMENTER 

Marconi Heads Wireless Corps of Ital- 
ian Army 

Tufts College Professor Devises New 
Wireless Control Scheme 

A New Audion Receiving Circuit 
A Unique Chemical Radio Amplifier 
Telemechanics or Control, by Radio 

Waves 
Efficiency in the Amateur Radio Station 

by Thomas W. Benson 
An Almost Human Wireless Receiving 

Set 
The "Brodie" Detector, by Thomas W. 

Benson 
Window Screen Serves as Antenna, by 

Donald Palmeter 
Dr. Cohen's New Navy Type Radio Set, 

by Harry Y. Higgs, R.E. 
Spiral Indoor Aerials, by Irving Byrnes. 
Hiram Maxim's Radio Station 

89 

&J ALL Piebit 

TWIN -TRAX 
"The Tape Recorder 

the Engineers are Buying .' 
When it comes to high fidelity sound 

equipment, it's the specifications that count 
with engineers. And that's why they're buy- 
ing Twin-Trax - the popular -priced tape 
recorder with professional specifications. 
Extended frequency response, wide dynamic 
range, low hum level, easy operation, trouble - 
free performance! And two tracks means 
twice the playing time on standard tape 
reels, with tape costs cut in half -a saving 
you don't have to be an engineer to 
appreciate. 

Write today for technical literature and 
professional factory discounts. 

TrAdernerk 

CRYSTAL CARTRIDGE 
Webster N -7, replacement 

Astatic L -26, L-40, 1eaYYïü9 
M -22, M -23, etc. Very epe - 

;1,09 t ally priced at only.. 

CRYSTAL PICKUP 

Special pickup with high gain Web - 
ster N -7 crystal cartridge. $1.59 A real buy at 

PHONO MOTOR 
Here's a terrific value! Special 
I.INDSTROM Motor, with 9" turn - 
s.sble, fully guaranteed, $1.9 5 only 

CONDENSER BUYS! 
Upright Can 

Single Hole Mount 
Brand New, Fresh Stock 

MEd. W.V.DC Your Cost 
B 

8 -8 
8 

476 
476 
600 

39e 
54e 
69e 

TUBULAR ELECTROLYTICS 
Top quality, fresh 
-took. All brand 
new, fully guar- 
anteed. 

Leek Af These Prices 
8 mfd 460 V 29e 

16 mfd 160 V ....19e 
40 mfd 160 V 29e 

M1-11 

OCTOBER, 1949 

CHECK THIS LIST AND SAVE! Here is your 
opportunity to stock up on these popular tube 
types, NOW, while we're offering them at MONEY- 
SAVING PRICES! Avoid disappointment, order 
NOW, our stocks are large but not unlimited! All 
tubes shown below are individually boxed in hand - 
some Greylock cartons, and carry standard RMA 
90 -day guarantee. 
1L4 6BH6 6X4 12S8GT 
1R5 6BJ6 6X5GT 1976 
ISIS 6C4 12A6 RCA 25L6GT 
114 6C5GT 12A8GT 25Z6GT 
1U4 6C6 12AT6 32L1GT 
-U5 6J6 12AT1 3585 
7.;A4 6P5GT I2AU6 35C5 
:Q4 6S8GT 12AU7 35W4 
3S4 6SA1GT I2AX1 5085 
3V4 6SD1GT 12646 53 

6AG5 6SJ1GT 128AT 111Z3 
6AK5 6SK1GT 128E6 9001 
6AL5 6SL1GT 12BF6 9002 
6AQ5 6SN1GT 12J5GT RCA 9003 
6AT6 6SQ7GT 12SA1GT 954 
i'AU6 6SU1GT I2SJIGT 955 
36A1 678 12SK1GT 956 
5BE6 6V6GT I2SNTGT 11 

38F6 6W4GT 12SQ7GT 
Any Above 391 100 $33.95 Type, Each Assorted 

At these sensationally low prices. we cannot accept orders under 
810.00. All merchandise shipped F.O.B. New York City, net C.O.D. 
Please include 10% deposit with all C.O.D. Orders. 

GREYLOCK ELECTRONICS SUPPLY CO. 

30 CHURCH STREET NEW YORK 7, N. Y. 

"A Trusted Name m Radio'" 

TELEVISION 
CATHODE RAY TUBES 

First quality -fully guaranteed. 
Your Cost 

Type Size Each 
7JP4 7" $15.95 
10BP4 10" 19.95 
12LP4 12 %" 29.95 
All-Glass 13" or 16" 44.95 

SPEAKER SPECIALS 
3', 4", or V PM. 1. 

output, Alnico No 
each 97, 

In cartons of 30 
each 87e 

('x9" Oval PM, Also, 
No. 6, 3.16 oz. masts.' 

each 82. 

In cartons of 24, each 92.39 

3" Dynamic, 3000 -ohm field. each 49s 

75/" PM Replacement Auto Spear el . 

less output, each 

INDOOR 1 

ANTENNA 
for Television Sets 

Provides excellent re- 
ception on channels 2 

to 13. Handsome, solid- 
ly constructed. Smn -- 

A ing Low 
price. Each. 

x1 49 
6 for 97.95 

This der expires October 31, 1949. 
This publleation must be mentioned 
on your order for you to buy at these 
special low prices. 
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eta 
Just completed Model PR -30 

*Pau oALaRM* 
FM RADIO RECEIVER 

For MOBILE Communications 
TUNES 30-44 MEGACYCLES 

6 Tube superheterodyne, 115 volts, 
AC or DC. Now you may enjoy .. . 

POLICE MARITIME 
FIRE FORESTRY 

HIGHWAY TELEPHONE 

List Price 

Improved model PR -7 
POLICALARM FM ra- 
dio receiver tunes 
152 -162 megacycles; 
list price 

your radio supplier FIRST, 

or write Dept. RE -1 

RADIO APPARATUS CORP. 
303 FOUNTAIN SQUARE THEATER BLDG - 

INDIANAPOLIS 3. INDIANA 

for 
PEAK PERFORMANCE 

on EVERY TV CHANNEL 

A Complete line of 
SELECTIVE 

ANTENNAS 
are available 

for use with the 

SELECT -O-VISION 

SYSTEM 

SELECT -O- VISION 
ANTENNA SWITCHING SYSTEM 

Selects individually oriented antennas on all 
channels. 
Capacity for 12 antennas, permitting use of 
FM and UHF TV antennas. 
Instantaneous antenna selection. 
No exposed moving parts on roof. 
Ideal installation for fringe areas. 
Field and life tested. Assures trouble -free 
performance. 

Write to -day for complete 
illustrated, descriptive literature. 

COMMUNICATION MEASUREMENTS LABORATORY, INC. 
1 2 0 GREENWICH ST. NEW YORK 6, N. Y. 

Communications 
SHOULD CONSIDER READERS 

Dear Editor: 
I read with interest the letter from 

Mr. William Krider in the July issue 
and your reply thereto. I agree with 
Mr. Krider in all but one instance. In 
my opinion RADIO -ELECTRONICS was a 
good magazine. Granted that television 
is new and radiomen should learn about 
it, suppose, as in the case of Mr. Krider, 
they don't want to learn about it. In 
my opinion, in selling magazines, the 
situation is definitely a buyers' market, 
which would indicate that the tastes 
of the readers must be considered rather 
than feeding them large doses of what 
the editors consider good for them. 

The people who bought your magazine 
before this flood of television articles 
were interested in it for its contents 
then, and I doubt that their tastes have 
changed. You can lead a horse to a bar, 
but that doesn't necessarily mean he 
is going to be interested in the tele- 
vision there. 

My interests in the magazine were in 
the fields of amateur radio and audio 
work, and as I considered that RADIO - 
ELECTRONICS was doing the best job 
of covering these fields of any of the 
general -coverage radio magazines, I 
subscribed to it. However, such is not 
now the case. I am inclined to believe 
that your version of the percentages of 
television articles does not tell the com- 
plete story. While there may have been 
the stated number of articles, in almost 
every instance each television article 
was considerably longer than articles 
devoted to other subjects, giving a much 
larger percentage of total reading mat- 
ter devoted to television. 

Mr. Krider and I are only two of 
your readers who have been moved to 
write you concerning this -to us -dis- 
tasteful state of affairs. There are un- 
doubtedly many more who feel the same 
way but have not troubled to write. ha 

friend of mine, Mr. Wayne Brown, a 
radio maintainence technician with the 
CAA at Skwentna, Alaska, also a sub- 
scriber, has reached the point where he 
glances through the magazine and 
throws it away without reading it. 

Obviously the editors have one opin- 
ion as to the value of television to the 
magazine and no small segment of the 
readers have another. A poll of your 
readers conducted through the pages 
of your magazine wouldn't cost you a 
dime and might prove rather interest- 
ing. 

Unless the magazine undergoes a 
drastic change and reverts to the for- 
mer editorial policy, my subscription 
will not be renewed. I seriously doubt 
that Mr. Brown will renew his. 

CARL L. SHUTE 
Gulkana, Alaska 

The matter of television articles in 
RADIO -ELECTRONICS has come up re- 
peatedly in the past and probably will 
keep recurring until television has 
reached a density throughout the coun- 
try similar to that of sound radio broad- 
casting. 

No publication is worth its salt if it 
does not keep up with trends. At the 
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present time the television trend is on 
the up -curve and will continue so until 
a saturation or near -saturation point 
has been reached. 

It is a fact that television already 
reaches between 50 and 60% of the 
population in the U. S. This is a big 
percentage; if RADIO- ELEcmRoNlcs did 
not keep this trend in mind, it would 
not stay in business very long. 

It is true that the complaints on tele- 
vision articles- which, frankly, have 
increased during the past year in RADIO - 
ELECTRONICS -come exclusively from 
readers who are not now located in a 
television zone. But, certainly, these 
readers should know and appreciate 
that sooner or later they too will have 
television and that now is the time to 
get acquainted with it and not wait un- 
til broadcasting starts. 

Our present correspondent is located 
in Alaska where, of course, there is no 
television at the present time. We can 
readily understand his displeasure with 
television articles, which at the mo- 
ment do not seem to do him much good. 
But, sooner or later Alaska too will 
have television and we are certain that 
our correspondent does not wish to be 
a back number then. If there were no 
television articles in RADIO- ELECTRON- 
ICs, our correspondent would then have 
to start from scratch to learn television, 
which, at that time would certainly 
prove a handicap to him. 

Contrary to the views of our corres- 
pondent and others similarly minded, 
RADIO -ELECTRONICS' editors have no 
opinions as to the value of television to 
the magazine -they are only interested 
in serving the majority of the readers. 
And, the majority of the readers in the 
United States today overwhelmingly 
want television. Editor 

U.S. HAS RADIO AMBULANCES 
Dear Editor: 

I noticed in the April "European Re- 
port" that British ambulances are now 
being equipped with two-way radio. An 
editor's note said this would be a good 
idea for American cities. 

I agree with the editor but would 
like to point out that his proposal is 
several years late. For the past seven 
years, the Sheriff's office radio division 
in Alameda County, Calif., for which I 
work, has made use of such an arrange- 
ment, and all major California cities 
have radio-controlled ambulances, either 
municipally owned or operated on con- 
tract. 

ARTHUR E. ALLEN, JR., 
Hayward, Calif. 

CORRECTION 

Dear Editor: 
I noted an error in the formula given 

in Step No. 4 in the calibrating instruc- 
tions in my article "Frequency Bridge 
for Audio" in the August, 1949, issue. 
The formula now reads K, = VR1 X R2. 
It should be K, = fVR1 X R2. 

K. A. FOItSBERC. 
Cambridge, Mass. 

OCTOBER. I 9 4 9 

I 91 / "Irl 
TELEVISION 

Generator 

SELF- CONTAINED 
MARKERS 

7PLAleG VOW, 
TV SERVICING 

FOR TODAY AND THE FUTURE 

1. Complete frequency ge. 
2. Variable, self -contained markers. 
3. Crystal markers, any frequency, modulated or 

unmodulated. 
4. Outstandingly stable. 
5. High output. 
6. Excellent attenuation. 
7. Enables you to align any TV receiver independ- 

ent of any local station. This generator is com- 
plete, and will remain up -te -date for a long 
time to come. 

Th ds of the HICKOK Model 610 have been 
In use by leading technicians foe over a year. 

RAPID 
ACCURATE 

PROFITABLE 

a 

ee 

WITH THE HICKOK MODEL 610 

y 
Align I.F. 

Align R.F. 

Align Osollotors 

Align Traps 

Insert Markers 13 types) 
Oscillator, Absorption, 
Crystal 

Cover all TV channels 

For over 39 years builders of the 
finest electrical and electronic 
test instruments. 

THE HICKOK ELECTRICAL INSTRUMENT CO. 
10531 DUPONT AVE. CLEVELAND 8, OHIO 

Please send one full details en the complete new HICKOK 600 series Tele- 
vision test equipment, including the brand-new linearity Pattern Generator. 

NAME 

STREET f NO. 

CITY ZONE STATE 1 
A TTENTION ! RADIO & TELEVISION SCHOOLS 

A COMPLETE LINE OF RADIO AND TELEVISION TUBES 

Consult us first for your 
ments 

Complete kits available at 

All tubes individually b 

whichever preferred 

tuba require- 

lowest prices 

oxed or bulk, 

All tubes branded N. J. R. T. 

All tubes unconditionally guaranteed 

Open accounts available tor reputable 
concerns 

150.0)0 of some types available 

NEW JERSEY RADIO & TELEVISION TUBE CO. 
715 Elizabeth Ave. Elizabeth 4, N. J. Tel. Elizabeth 2 -5180 
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NOW... THE FAMOUS #630 TYPE TELEVISION CHASSIS 
THAT HAS SET A STANDARD FOR THE TELEVISION INDUSTRY 

OFFERED TO YOU IN A 16 INCH CHASSIS 
Not in kit forni, completely wired and ready lo operate 

A COMPLETE TELEVISION CHASSIS 
Ready for Custom Built Installation 

Licensed by RCA 
Built -in voltage doubler 
31 RCA tubes incl. rectifiers 
RCA 13- channel tuner 
16" brackets included 
Automatic picture stabilizer 
Long -range fringe reception 
New improved daylight viewing 
Dimensions W- 2112" H -10" D -16" 

NO FINER RECEIVER AT ANY PRICE 
Your Net Price 
Complete as Pictured $179.45 (Less C -R Tube) 

16" RCA C -R Tube .:_ 16AP4 (Metal) $ 54.25 
16" TEL -O -TUBE C -R Tube =16CP4 (Glass) $ 57.50 

BEAUTIFUL TV CABINET 
Fits any Gau type chas- 
sis. In Genuine Mahog- 
any or Walnut. 
Incl. Safety glass & sup- 
ports. W - 23% ", H - 
24 ", D -241" 

Special $4750 

G.I. 3 SPEED CHANGER 
Plays all 331. 45 & 
78 RPM records. Sim- 
ple. streamlined. Com- 
bine with your radio or 
TV set. 

Complete S2349 ready to 

TWIN TRANSMISSION 
WIRE 

(300 Ohms) 
100 foot hank S 1.39 
500 foot spool 6.45 
1000 feet 

1 1,95 

HIGH VOLTAGE FLYBACK 
Horizontal Output 

Transformer 
'u,, Jut In RCA No. 211 - 

T5. Ample stepped up 
voltage to convert your 

l- 
receiver to a 10 In 

set. 

$489 
Only 

ALL CHANNEL ANTENNA 
Misers all 'f\ & F \t 
channels. Tuned Im- 
pedance for line 
matching. Assemble. 
In a jiffy. 10 ft. up- 
right. List price. 
$11.75. 

Yours for $ 737 

INDOOR TV ANTENNA 

Í10/VNNN,¢l1 

Instantaneous adjust- 
ment. chrome telescop- 
ing dipoles. Excellent 
performance. 300 ohm 
lead -in included. 
Regular price $e.95. 

Special at $389 

COAXIAL 
CABLE 

#RG59U 
(72 Ohms) 

100 foot hanks ..S 4.65 
500 foot spool.. 21.98 
1000 feet 39.88 

RCA FRONT -END TUNER 

Complete ready to Install: 
Pre-aligned and tested. Inci. 

3 5J6 tubes. 

Net $2QS5 

GUARANTEED TELEVISION TUBES, RCA, SYLVANIA, ETC. 
I B3GT $1.49 6AC7 $ .79 6BG6G $1.59 
5U4G .59 6AG5 .69 6SH7 .59 
5V4G .85 6AL5 .79 6SK7GT .49 
615 .49 6AT6 .79 6SN7 .69 
616 .69 6AU6 .79 10BP4 24.95 
6H6GT .39 6BA6 .79 12LP4 .. 39.50 

IMMEDIATE DELIVERY -SEND 20 °á DEPOSIT WITH ORDER 

BROOKS RADIO DISTRIBUTING CORP. 
80 VESEY ST. (Dept. A) NEW YORK 7, N. Y. 

We manufacture 
Twin -Lead 

TELEVISION 
TRANSMISSION WIRE 

Wholesalers and Distributors Write, Wire 
or Phone for qucntity prices. 

Our prices are the lowest 

JERSEY SPECIALTY CO. 
Little Falls, N. J. 

Phone Little Falls 4. 0784 -1258 

Check these Prices! 
SELENIUM 
RECTIFIERS 

115 VOLTS 
For Radio & Television 
.Application. 

fully lots of lots of guaranteed 
10, each 100, each 

75 MA .5E .50 
100 MA 44 .56 
150 MA .72 .66 
200 MA .119 .78 
250 MA 1.14 .88 

OPAD -GREEN COMPANY 
71 Warren St., N Y.7. N. Y. B Eekmen 3. 7385.8 

Now . shortcut your mas- 
tery of the best 

TELEVISION 

SERVICING 

TECHNIQUES 

Here is an up -to- the -minute manual covering vering TV receiver installation and servicing. You get a 
detailed picture of both AM and FM circuits. opera- 
tion, and ervicing. Everyday TV receiver jobs go 
faster with the understanding of fundamentals you 
get in this down to-earth manual. 

Elaborate trouble- shooting charts show symp- 
toms. causes and cures for over 50 common TV 
receiver problems. Simplified diagrams, schematic 
drawings, and photographs help show you what to 
do and how to do it. 

Just Published! 

BASIC TELEVISION 
PRINCIPLES AND SERVICING 

By BERNARD GROB 
Instructor, RCA Institutes 
592 pages. 6 x 9. 
over 400 fables. 
charts. illustrations 

$6.50 
This new book com- 

bines well- rounded self - 
instruction in basic TV 
principles with practical. 
ready-reference 
trouble-shooting guidance. s. 
Each block of receiver cir- 
cuits 

usce 
separately 

to ensure clear 
under- 
under- 

standing all details. 
l'ou get more e than 

enough material to qualify 
for the FCC's added FM 
and Tl' requirements for 
the Ist abus license test 

10 DAYS FREE 

COVERS 
Oscilloscope operation 
Ratio detector system 
and intercarrier sound 
receivers 
Automatic synchron. 
,zing control and 
synchrogul.e system 
Projection systems 
Sequentiell, simul- 
taneous color TV 
Picture tubes from 
3NP4 to 2081114 

Power supplies 
Brightness control 
Separation of syn- 
chronizing signals. 
etc.. etc. 

EXAMINATION 
McGraw -Hill Book Co.. 330 W. 42nd St.. NYC 18 

SSend 
me Grob's BASIC TELEVISION Principles L ervicing for 10 days' t ami ration on approval. In In dasi 1 will remit $5.50. plus few tém. for delivers. 

rereturn 
nook postpaid. IWe pay for delivery If you mit with this coupon; same return privilege.) 

Address 

City 2t0 ... . State 

Company 

Position .... .. Itt -in I9 
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PRO AND CON 

Dear Editor. 
Your August article, "Improve Your 

Television Pictures," is the best thing 
along these lines I have seen in many 
years. I feel that the man in the street 
wants to know a little bit about his 
TV. This kind of thing will reduce 
service calls, I'm sure. 

Maybe I can guess why so many 
people pick on radio repairmen but not 
on washing- machine servicemen and so 
on. Radio is glamorous and newsworthy 
while washing machines are helpful but 
humdrum. Everybody talks about radio 
and TV programs -but who talks about 
washing machines? 

BART BYRNE, 
North Pelham, N. Y. 

Dear Editor: 
As far as I am concerned, any of my 

customers who attempt to adjust their 
own sets will be charged for the subse- 
quent service call it will take to put the 
sets back in working order. 

Your article is not an asset to the 
trade nor to the layman. 

W. R. COBB, 
Silver Spring, Md. 

LIKED TRAINING ARTICLE 
Dear Editor: 

I want to thank you for the article, 
"Training for Radio," on page 53 of the 
August issue. Articles written for those 
of us just starting in the field of elec- 
tronics are not only helpful but encour- 
aging. In aiding youth I think you are 
insuring a better and expanding indus- 
try for the future. 

ROBERT C. CARDEN III, 
Richmond, Va. 

2 STATION INTERCOM KIT $9.95 
A must Item for offices, schools, churches. 
etc. A wonderful bargain of the price. 
COMPLETE KIT -ALL PARTS. 
TUBES 8 2 SPEAKERS 

n WATT 
P.P. BLB HI Gain 
AMPLIFIER KIT 

A wnnderf il boy! Make 
up a 

t 

amplifier north 
$50 to you. Powerful 
enough for auditoriums 
seating 1500 people. 
Separately controlled 
Mike A Phone inputS. All 
parts. Incl. 
drilledchas- 
ais, hard- 
ware, sol- 
der, cir- 
cuit dia- 
gram. etc. 
1.ras tubes. 
8h ip. Ict.1 2 
lbs. 

PHONO OSCILLATOR 
2 TUBE KIT 

üitt OOU 

tatue, 
from 

Maine to Miami e Sandy 
Monk to San FTarudkro. , 

Hi gain with microphone 
jack and all 
parts In- 
cluding 
tubes. 
Ship. Wt. 
2 Iba. 
PRICES NET F.O.B. OUR 

Write for FREE 

Rdata O.iHERZ 
G. by 

Universa/ general coop 

OCTOBER, 1949 

THE ARM WITH A HAND 
HAS SLIDE -IN 

CARTRIDGE HOLDER 

A fine quality tone arm that features the 
new ELIDE -IN" cartridge holder. It fits 
any cartridge. Just a quick twist of the 
thumb screw and the cartridge is securely 
held in place. No need for soldering. Silver 
plated spring loaded plungers maintain posi- 
tive electrical contact. The quick act- 

CLARKSTAN RV WIDE RANGE 
PICKUP WITH EASILY 

REMOVABLE STYLUS 

This wide range variable reluctance pickup 
meets the requirements of discerning users 
and FM specifications. Removable and i 

trrchangeable stylii available with various 
tip radii for all types records. LP mitro- 
groove. etc. See your jobber or write for 
Bulletin No. 141 B. 

ing weight adjustment gives positive and 
accurate balance plus proper needle torce. 
Meets all requirements for LP records as 
well as standard speed and groove sizes. 
Arm made In two slabs, for records up to 
12" and also up to 17 ". See your jobber or 
write for Bulletin No. I72B. 

STEADY STATE FREQUENCY RECORDS 
Clarkston now offers three new test records 
which for the first time conform to exact 
specifications. permitting the user to work 
in known quantities. The reproduction of 
these fine test records involves no polishing 
and employs the very latest techniques 
which insures exact duplication of the orig- 
inal recordings in ach pressing. Complete 
specifications of the original recordings are 

See your jobber or write for Bul- 
letin No. 18íB. 

1 1 9 2 7 W E S T P I C O B O U L E V A R D 

L O S A N G E L E S 34, C A L I F O R N I A 

MODEL 292X 

41cO Mobile Radio 
MICROVOLT GENERATOR 

Accuracy to .005% 

70all xoue- 

CTHE HICKOK ELECTRICAL INSTRUMENT CO. 
10531 DUPONT AVE. CLEVELAND 8. OHIO 

S E E Y O U R J O B B E R O R W R I T E F O R C O M P L E T E I N F O R M A T I O N T O D A Y 

in KANSAS CITY, MO. the exact Center of America 
DAYS CLOSER TO EVERYWHERE 

A FAST . RELIABLE ONE STOP SOURCE for 
EVERYTHING IN RADIO - TELEVISION- ELECTRONICS. 

Catalog No. 501, 144 big pages now being mailed 
to Dealers, Servicemen, Broadcast Stations, Schools, 
Factories, Public Utilities, Laboratories, Engineers, 
Amoteurs, Experimenters. 
Its FREE . . . Write us if you haven't received it. 

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

Send me your FREE catalog. 

NAME 

ADDRESS 

TOWN STATE L 
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JACKSON TEST OSCILLATOR 

í49.5o 

YOUR COST 

New Jackson Model 106 Challenger Test 
Oscillator tests both AM and FM radios. 
Serves as Marker Generator for AM. 
FM. and TV Sweep Generators. Funda- 
mental frequencies from 100 Kc to 32 Mc. 
Has 400 cycle modulated signal or straight 
CW. Accuracy: 1/2 of I° /, on all ranges. 
Write for yours today. 

Write for FREE Broadcaster newspaper 

10% 

Cash 
with 

Orders Covers 

Phone 

LO 
3 -9255 

509 ARCH ST., PHILA., PENN. 
SIXTH & ORANGE. WILMINGTON. DEL. 

205 MARKET ST., W. PHILA., PA. 

ATTENTION Amateurs - 
Experimenters- Inventors 

Cut your cost on radio supplies and equipment 
in half. Clip coupon today. 

Hundreds of "hard to get" war i.rplu- 
IteDis along with the best in standard bnunl 
equipment -all at great savings to you. 1.. -t 
us know your particular requirements. BI 
NIEIHATE DELIVERY. 
PLEASE PUT MY NAME ON YOUR MAILING 
LIST FOR SPECIAL BULLETINS. 
NAME 
ADDRESS 
CITY STATE 

NIAGARA RADIO SUPPLY CORP. 
10 Greenwich St.. Dept. C -109. New York City 6. N.Y. 

BIG MOIEY 
IN RADIO & 

TELEVISION 
New 7- Volume Set 
FREEo7d Vd 

APPLIED PRACTICAL 

RADIO 
Be The Radio Expert Of Your 
Locality Who Handles The 

Toughest Service lobs. 
you 

working knuwrmle. nia raalo and gTelevision. 
damental. 

nlewestoi 
1 FM. 

Television. Electronics. e 

construct. Install,Tserviie. Short,, 
taouoiñe Ih.Vinmá 

uaattÌncl avAt.u'vi s' 
1200 Illustrations. charts. diagrams'. 

FREE TRIAL OFFER Ei:`,T botokx MriDT'e äáy:av 
expense. Just mall coupon below. 

at 

than 2500 pages 

F R E E "DÌ N AGRAMEBOOK 
Act k t fncel 

5nd get lwithh 
rAPPLIED RADIO. 

r I 1 Diagrams 
ifxyou 

theasetRb ckaafter 
Keep 

Free 
Trial. 

send 
v keen the set. d either 

S22 h. 
you 

In 7 days and 119 a month 
un 11 52:1.50 is id. Either wan.. Diagrams 

and 
le yours! 

Se 
dthe u Set 

TODAY! 
get the 

not an t, hook 
F[ a st Ñ 

M srea. Art s 

GOOD fOR FREE TRIAL end FREE BOOK! 
Edu 

a 
Boo 

h s DD,v COYNE ELECTRICAL RADIO SCHOOL 
SOO S. Pauline St.. Dept. 79 -7I. Chicago 12, III. 
Rush 7- Volume APn.tED PRACTICAL RADIO. post. 
Include 50 

FxamdtoTeIn 
evppee onyDu grffer. 

Name Age 

Address 

Town Zone State 

Index to Advertisers 
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Almo Radio Co. 96 
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Arrow Electronics 97 
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C70ISSNEe 

"HOW TO BUILD 
instruction manual 
160 Big Pages 
Costs Only 

$100 
Yes, here's a manual chock full of 
information, detailed description 
profusely illustrated with charts, 
radio formulae, schematic circuit 
diagrams and pictorial wiring dia- 
grams. 

It contains a wealth of informa- 
tion on basic theory, design and 
construction of: 

AM circuits Audio Amplifiers 
FM circuits Speakers 
TV circuits Disc Recorders 
Phono pickups Many Others 
There's also useful coil design 

and circuit application data for the 
serviceman and experimenter. An 
ideal manual for beginners, ad- 
vanced students and instructors. 
Get a copy from your MEISSNER 
jobber today! 

MEISSNER 
Mfg. Div. Maguire Industries, Inc. 

Mt. Carmel, Illinois 

"ALL -SEE" 
TRANSPARENT 

BOXES! 
Safe and Loss -Proof 

Containers for 
Screws Nuts 

Small Parts 
Guard those .small parts -so easy to lose and eery hard 
to replace -with a set of these "All -See' Plastie 
transparent containers and rosera. Assure easy and 
safe storage. l'ay for themselves, 
Each set contains: one box. irk" aq.: fire boxes. 174- 
z 15/16 -: four boles, 15/1' sq. 10 boxes in all. 
Transparent case. Order net for yourself on1Y 
and set for that tinkering pal of yours. QQ 
An inexpensive d unusual gift. No W 
C.O. D.',, please. Remit SI for each order pomplee act 
(6 for E5). (Sr send for FREE leaflet RC. 

CARDILLE, Dept. RC, 1I6 Liberty SI. 
New York, N. T. 
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Rook Reviews 
MODERN WONDERS & HOW THEY WORK. 
by Capt. Burr W. Leyson. Published by E. P. 
Dutton & Co.. Inc.. New York. 5% z 8% inches, 
216 pages. Price $3.50. 

Written for the layman with some 
knowledge of general science, this vol- 
ume undertakes to explain the atomic 
bomb, rockets, jet engines, supersonic 
speeds, guided missiles, automatic pi- 
lots, radar, ground -controlled approach 
(GCA), color television, and space 
ships. 

The explanations are simplified to a 
great extent, but not to the point of 
the ordinary "popular" book.-R.H.D. 

MOST OFTEN NEEDED 1949 TELEVISION 
SERVICE INFORMATION, compiled by M. N. 
Be tman. Published by Supreme Publications, 
e hicago. 8}f, x 10% inches. 193 pages. Price $3. 

The service manuals of 16 television 
receivers, representing 13 manufactur- 
ers, are brought together in this com- 
pilation. A number of the schematics 
are printed in blue -print form on fold- 
ed sheets a little less than twice the 
page size. 

In view of the tremendous popularity 
of a small number of models, this book 
-supplemented by its predecessors in 
the tame series -will probably cover a 
majority of the sets the service tech- 
nician is likely to be called upon to 
handle. 

ULTRASONICS, by Benson Carlin. Published by 
McGraw-Hill Book Co.. New York. N. Y. 6 z 9 
inches. 270 pages. Price $5.00. 

The field of ultrasonics is compara- 
tively new, and is literature so sur- 
prisingly scanty that this book is there- 
fore all the more welcome. It gives, 
on the engineering level, a qualitative 
treatment of ultrasonic theory and a 
large quantity of material on practical 
techniques. 

Various types of generators and re- 
ceivers are described, with special at- 
tention given to impedance matching to 
loads. The action of waves in given 
materials is discussed at length, reso- 
nance, reflection, simultaneous waves 
of different types, and other considera- 
tions all being covered. 

Subjects such as pulsed ultrasonic 
systems, ultrasonic agitation, and ma- 
terial testing are treated in considerable 
detail, with ultrasonic signaling also 
receiving some attention. 

COMMUNICATION CIRCUITS, by Lawrence A. 
Ware and Henry R. Reed. Published by John 
Wiley & Sons, Inc., New York. 6 z 9% Inches, 
463 pages. Price $5. 

This is a textbook on transmission - 
line theory written by two professors 
of electrical engineering. Prof. Ware 
is at the State University of Iowa and 
Prof. Reed at the University of Mary- 
land. 

The book was first published in 1942. 
In this third edition the authors have 
added material on high frequencies and 
have brought the text up to date on 
the basis of techniques developed dur- 
ing the war. The treatment is wholly 
mathematical, a knowledge of calculus 
being required of the reader.- R.H.D. 
OCTOBER, 1949 

MIND POWER 

,_ as1_ 
A FREE BOOK 

Develop your personal. creative power! Awaken 
the silent, sleeping forces in your own conscious- 
ness. Become Master of your own life. Push 
aside all obstacles with a new energy you have 
overlooked. The Rosicrucians know how, and 
will help you apply the gre f all powers in 
man's control. Create health and abundance for 
yourself. Write for Free book, "The Mastery of 
Life." It tells how you may receive these teach- 
ings for study and we. It means the dawn of a 
new day for you... Address: Scribe L.A.I 

The ROSICRUCIANS 
SAN JOSE (AMORC) CALIFORNIA l 

Lrn RErtildtRATION 
AND AIR CONDITIONING 

EXTRA CASH NOW - Spare time at home - Rant while you 
Inni by doing wait Easy Horne Course. START YOUR OWN 
BUSINESS - No Experience Needed. Special tools a equipment 
furntated. Send for TREE BOOK - TODAY 

MECHANICS TRAININO SCHOOL Deot.e9Io 
7217 Swats Sroadw t« 3. Celi /.mie 

SUB -MINIATURE 

197 

PRINTED ELECTRONIC CIRCUITS 
Components and assemblies available from stock! 
Circuits printed on ceramic, plastic and paper 
bases Designed for miniature radio and elec. 
frank applications. 

SAMPLES 
Single Stage Circuits 
Voltage Amplifier 
Power Amplifier 

.85 a 1.90 x .285 in. 
High temperature resistors, silver leads and 
capacitors fired on special vitreous base. Com- 
plete amplifier less popular brand subminiature 
tube $2.99 each. State amplifier desired. C.O.D. 
orders. 

PLASTICS A ELECTRONICS COMPANY 
272 Northland Ave. Bu«alo 8, New York 

HEADQUARTERS FOR ELECTRONIC TUBES 

IN ALL QUANTITIES 
5000 Magnetrons, 1000 Kylstrons 
500,000 other tubes. Write for 
our Bulletin and Prices. 

L!i I t:iiiIZ NILS. INC. 014 
l 

175 LIBERTY STREET NEW YORK 6, N. Y. Sr vor Wo s262 

R P 

WARNING! 
The Universal Mounting Bracket furnished 
with Quam Adjust -a -Cone Speakers was orig- 
inated, designed and produced by the Quam- 
Nichols Company. 

Its use by other manufacturers has not been 
authorized. 

QUAM- NICHOLS COMPANY 
522 East 33rd Place, Chicago 16, Illinois 

MAKERS OF FINE SPEAKERS SINCE 1923 

FREE TC FREE 
O F 

ALL T -V COMPONENTS 
EQUIPMENT PARTS KITS 
CABINETS ANTENNAS, ETC. 

WRITE DEPT. 200 

ARROW ELECTRON I C S 
I N C O 0 R A T E D 

8 2 C O R T L A N D T S T R E E T N. Y. C. 7, N. Y. 
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RADIO-ELECTRONIC 
Components by the Thousands! 

6 OUTSTANDING VALUES 
FROM WELLS' FAMOUS STOCK 

Heavy Duty Blower 
Centrifugal type blower for cooling your 
transmitter or dark room. Adjustable air 
control. Capacity 200 CFM. 115 VAC. Price 
only $12.95. 

Junior Centrifugal Blower with 75 CFM 
capacity - $6.95. 

S Meter 
Add an S meter to your receiver at low cost. 
High grade 5 mil movement. 2 inch barrel. 
Only $1.25. 

Servo Amplifier 
Pita 

'.wf+ 

- Beautiful 7 tube amplifier complete 
with 6 relays for servo system opera- 

our low price. New in original packing 
Lion. Parts alone worth several times 

-only $11.95. 

Fractional H. P. Motor 
Perfectly built, silent running origi- 
nally 
P Y 9 

built for ART /13 tuner. 3900 RPM. 
1/20 HP. Instructions for operating on 115 
VAC. Makes a fine sewing machine motor. 
Priced very low at $7.95. 

Circuit Breaker 
25 Ampere circuit breaker protects your 

equipment in case of overload. Ideal 

for replacing household fuse boxes. 

Price only $1.95. 

Relay for 
Electronic Keyer 

Sensitive type relay, 3500 ohms, SPDT 
contact for use in electronic keyer de- 
scribed in OST October 1948. Our stock 
No. 110. Price only $1.50 each or $2.75 
per pair. 

WELLS 
TUBE DEPARTMENT 

Brand new, standard make tubes by the thousands are ready for 
immediate delivery at the lowest prices in our history. Check this 
list for exceptional values. 

Type Price 
01A 50.45 
1822 4.35 
1N21 Xtal Diode .65 
114218 " .80 
1N23 .80 
1N23A" .85 
1 N27 " s' .85 
184/1294 .65 
1R5 .95 
155 .95 
1521 1.10 
1T4 .95 
2026 .35 
2C26A .45 
2C34 .55 
2J21A 11.45 
2J22 9.85 
2J26 8.45 
2J27 14.45 
2J31 9.95 
2J32 14.85 
2J33 19.95 
2J37 13.85 
2J38 12.95 
2J48 14.95 
2 %2 879 .65 
3A4 .35 
3A5 1.05 
3AP1 CRT 3.85 
3822 2.95 
3824 1.75 
3BM CRT 3.75 
3CP1S1 1.95 
3C24 24G .47 
3D6/1299 .65 
3FP7 CRT 2.95 
3HP7 CRT 2.95 
3GP1 CRT 3. 
3Q5 .90 
REL5 17.95 
5AP1 CRT 3.95 
5BP1 CRT 2.95 
5CP1 CRT 3.85 
5GPI CRT 6.55 
5J23 14.25 
5J29 14.25 
5Y3G .40 
6A6 .90 
6AB7 .95 
6AC7 .90 
6AK6 .80 
687 .95 
6BE6 .65 
6C4 .45 
6C6 .75 
6C21 19.75 
6D6 .60 
6E5 .70 
6H6 .50 
6J5 GT .50 
6J6 .90 
6N7 /GT .80 
6R7G .80 
6SF5 .65 
6SG7 .70 
6SH7 .40 
6SJ7 /GT .65 
6SK7 /GT .65 
6SL7 /GT .65 

6SQ7 /GT .60 
7A4 .65 
7A7 .65 
7C4/1203 .40 
7C7 .65 
7E6 .65 
7F7 .75 
7H7 .75 
7747 .75 
707 .65 
10 'VT -25A .40 

Distributors: Our standard distributor arrangement applies on these items. 

Type Price 
10Y VT-25 50.45 
1246 .25 
12K8 .65 
125F7 .70 
12SH7 .40 
12SK7 .60 
12SL7 GT .70 
12SR7 .40 
12:825 2 amp. 2.25 
13-4 Ballast .35 
15R 1.40 
FG-17 2.85 
REL-21 3.25 
2304 Ballast .45 
25Z6, G7 .55 
2807 .40 
30 VT-67 .75 
33 VT-33 .75 
RK34 .45 
34 .35 
39 44 .35 
45 Spec. .55 
46 .80 
EF50 VT250 .45 
CEQ 72 1.50 
72 3624 1.75 
VR-75 .90 
76 .55 
VR-78 .65 
80 .45 
FG-81-A 3.95 
83 .85 
83V .95 
89Y .43 
VR-90 .70 
VR-92 .65 
100R 3.25 
FG-105 9.95 
VR-105 .85 
VU-111 .65 
117Z3 .55 
VT-127 English .25 
VT-127A 2.95 
VR150 .55 
VT-158 9.85 
FG-172 29.50 
2056 1.95 
211 (VT4-C) .65 
215A 1.95 
231D 1.30 
2828 4.25 
304TH 5.95 
304TL 1.75 
307A 4.25 
316A .75 
3508 2.55 
3710 .85 
388A 4.95 
417A 19.95 
434A 7.45 
446A 1.55 
450TH 19.95 
GL-471A 2.75 
527 11.25 
WL-530 17.50 
WL-531 :17.50 
532A 1832 3.55 
GL559 3.75 
KU-610 7.45 
HY-615 1.20 
7006 9.95 
700C 9.95 
700D 9.95 
702A 2.95 
703A 4.85 
705A 2.65 
707A 19.53 

Typa 
7076 
710A 
713A 
714AY 
RK7158 
717A 
7I1A 
724A 
7248 
725A 
726A 
730A 
801 
801A 
£03 
804 
805 
803 
809 
810 
811 
813 
814 
815 
826 
829 
8306 
337 
838 
841 
843 
851 
W L -860 
861 
864 
865 
866A 
869 
869E 
872A 
874 
878 
930 
954 
955 
956 
957 
991 (NE16) 
1005 
1143 
1201 
1616 
1619 
1624 
1625 
1626 
1629 
1635 
2051 
7193 
8011 
8012 
6320 
8025 
9001 
9002 
9003 
9004 
9006 

Price 
523.25 

2.15 
1.55 
9.95 
7.95 

.90 
3.95 
4.65 
4.25 

19.95 
19.95 
11.95 

.60 

.75 
6.95 
9.95 
5.45 
1.7S 
2.75 
7.95 
2.35 
7.85 
3.75 
2.65 

.49 
3.25 
3.95 
1.75 
3.25 

.55 

.55 
39.50 

2.55 
32.50 

.55 
2.55 
1.30 

26.50 
28.95 
52.45 

2.15 
2.15 
2.20 
.50 
.55 
.55 
.55 
.30 
.35 
.40 
.75 

1.25 
.55 

1.25 
.45 
.45 
.45 
.95 
.95 
.35 

2.55 
4.25 
3.35 
7.50 
.70 
.45 
.65 
.45 
.45 

NEON BULBS FOR RADIO 
NE-2 
NE-15 
NE-16 
NE-20 
NE-21 
NE-48 
NE-51 

$0.06 
.06 
.24 
.06 
.24 
.24 
.06 

Brand new, complete catalogs for Manufac- 
turers, Distributors and Amateurs now ready. 
Write for your copy today. 

/14VEZASÌ Order directly from this ad or through your local Parts Jobber. 

sA14159 NC. 320 N. LA SALLE ST., DEPT. Y, CHICAGO 10, ILL. 

PRINTED IN THE U. S. A. ST TRE CUNEO PRESS, INC. 
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YOU Need My PRACTICAL Training to Make Money in 

VISIQNE 
i1CTR0NICS! 

9'u see 2/Gu 

8 BIG KITS of 

Learn at 

HOME 
IN YOUR 

SPARE TIME 

Rod o Ports and Equipment .. 

Mu, 
t:I+' 

NOW IS THE TIME To Get Into This 
Fast Growing Industry -Prepare For A 
Fine Paying Job Or Your Own Business! 
If you want to get into Radio-Television and Electr,niea .. . 

you owe it to yourself to gee the facts about my training. I have 
trained hundreds of men to become outstanding see "lee tech- 
nicians -and I'm ready to do the same for you. Whether your 
goal is a fine paying job in one of Radio's ninny b-anchex+- 
or a successful Radio and Television business of your men -you 

nerd the kind of training I offer! My training is practical and 
down to earth. YOU NEED NO PREVIOUS EXPERIENCE. 
You'll he astonished at your rapid progress. I start you with. 
basic fundamentals and give you plenty of practical shop -bench 
training with many kits of parts I send you. This is da, training 
that sticks with you and makes ney for you on the job! 

Get Paid For Spare Time While Learning 
Soon after you start training I send you my famous BUSINESS BUILDERS that show 

you how to make money in spare time doing interesting Radio jobs. Look at the useful 

and valuable equipment you get while training with me (illustrated at left) -I send you 
these 8 big kite of Radio parts and equipment and help you build step -by -step a power- 
ful 6-tube superhet radio. a 16 -range test meter. plus other mighty useful equipment 
for Radio and Television servicing. You will perform over 175 fascinating experiments 
while training. You will learn about Television -so that you will he qualified to step 

into this fast growing. profitable field. I also send you many valuable service manuals, 

diagrams and my book telling exactly how to set up your own Television and Radio 
shop. / want you to learn all about my training -and that is why I urge you to clip and 

mail the coupon below for my two big FREE Radio books. I employ no salesmen -and 
nobody will call on you. The important thing is to act now and get the farts. 

Speaker 
Te ;ter 

-..... S 

ALL KITS ARE YOURS TO KEEP 
Each of the hundreds of Radio parts and other items I send my 

s 
tudents Is 

theirs for keeps " You may use this equipment In your Radio and Television 
service work and save many dollars by not having to buy expensive "ready - 
made" test equipment. Each q f my a kits will help you advance and learn 
Imisrtant steps in Radio and Television servicing. 

,ALVIN SKINNER 
,t New Orleans. L. 
ells us he makes SS to 

4'10 In spare time re- 
p.ddng radios. He I- 

al. so working with 
(,W11 Television set. 

My Training Includes: 

iladio Servicing 
Television 
F M Frequency 

Moredulation 

Public Address 
and High 

Frequency 
Applications 

Eau Ti RLH NEEt 
r¡ Ea 

EE 

TE 

LOREN D. SAUCIER 
of Coloma. Mich. re- 
ports that my training 
has made it possible for 
him to repair large 
numbers of Radio and 
Television receivers. 

HAVE A BUSINESS 
OF YOUR OWN 

.k profitable Radio and 'l'elcvisim Service 
Shop may be started with little capital. I 
Will show you how to get started and how tu 
build your small business At left is pictured 
one of my graduates. Mr. Merrit C. Sperry 
of Fairmont. Minnesota in his own shop. 
The way is also open for you to b tild a good 
SERVICE BUSINESS FOR YOURSELF. 

RADIO AND TELEVISION 
INDUSTRY BOOMING 

You couldn't pick a better time tu get into Radio -Tele- 

vision and Electronics. New Television stations are going 
on the air to serve every major city -hundreds of new 

Alti and FM Radio broadcasting stations are also, on the 

air to serve practically every rnnnnunity in America. All 

this creates new and (rigger opportunities for the trained 
man who knows Radio -Television and Electronics. Good 

Radio and Television service men are needed NOW! 

These Two Big 

F RE Radio Books E! 
Just mall coupon for a FREE 
sample SPreyberry Lesson and 
my big FREE book, How To 
Make Money In Radio-Television 
and Electronics." Learn why my 
really practical training is best of 
all for you. Discover what's 
ahead for you in the fast moving 
Radio -Television and Elec- 
tronics Industry. No obligation. 
Don't delay -the future Is too 
important to you. Mall the 
coupon now -and count on me 
for fast action. 

V R A V I 
. CHICAGO 6, IL 

VETERANS 
THIS TRAINING 

AVAILABLE 

TO YOU UNDER 

THE G.I. BILL 

RUSH COUPON Today.. 
SPRAYBERRY ACADEMY of RADIO, Dept.20 -B 
Ill North Canal St., Chicago 6, III. 
Please rush my FREE copies of "flow To Make Money In Radio. 
Television and Electronics" and "How To Read Radio Diagrams 
and Symbols." 

Naine Age 

Address 

City State 

( ) Check here if you are a Veteran. 
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BIT THE BEST THE V.O.11I.A. THAT DOES MORE 

Tripl411 
Model 
630 

$375 
Dealer Net 

In the relatively short time since Model 630 was 
introduced to the trade it has steadily risen to the 
top in sales. The reason is obvious. Here is a Volt- 
Ohm-Mil-Ammeter that does more ... has proven 
components ... and will give a lifetime of satisfac- 
tion. All the engineering skill and facilities of the 
industries' largest manufacturer of Volt- Ohm -Mil- 
Ammeters joined forces to make it outstanding in 
every way. Look over all the features and you too 
will buy Model 630. 

NOTE THESE SENSATIONAL 
IMPROVEMENTS: 

* Individual Scales with separated spacing are easy to 
read. 

* Large 534 Inch Meter In Special Molded Case Under 
Panel. 

* Resistance Scale Markings from .2 Ohms to 100 
Megohms -Zero Ohms Control Flush With Panel. 

* Only One Switch -Has Extra Large Knob 2W Long 
-Easy To Turn -Flush With Panel Surface. 

* Enclosed New Molded Selector Switch and insu- 
lated resistor housing in unit construction. 

* All Resistors Are Precision Film or Wire Wound 
Types For Permanent Accuracy. 

* Batteries Easily Replaced - Balanced Double -Con- 
tact Grip. Spiral Spring- Battery for Ohms test due 
to low drain insures shelf -life usage. 

TECH DATA 
D.C. VOLTS: 03.12ó0300.1200ó000 at 20,000 Ohms/Volt 
A.C. VOLTS: 03.12ó0.300.1200.6000 at 5,000 Ohms /Volt 
D.C. MICROAMPERES Oó0 at 250 Millivolts 
D.C. AMPERES 0.12 at 250 Millivolts 
D.C. MILLIAMPERES 0.1.2.12.120, at 250 Millivolts 
OHMS: 0.1000. 10,000; (4.4 Ohms and 44 Ohms center rule) 
MEGOHMS: 0.1.100 (4400 -440,000 ai center scale) 
DECIBELS: -30 to +4, +16,. +30, +44. +56, +70 
OUTPUT: Condenser in series with A.C. Volt ranges 
High voltage Probes available, extra; also plug -in shunts for other current measurements to suit special needs. 

Laboratory Standard Model 630-A -All scales on 
this model are hand drawn and hand stepped, used 
with mirror for extreme accuracies, beyond the average 
servicing needs of the model 630. 
Triplett Model 630-A Dealer Net $17.50 

O MA IL -A NEW VOLT -08M- MIL -AMMETER 
Handy "POCKET -SIZE LABORATORY" 
By Triplett 
VOMA Jr. MODEL 666 -R has many of the design features of the popular Model 630: 

L Switch and controls flush with panel. 
2. Enclosed molded selector switch. 
3. Exclusive Unit construction -resistor housing integral with switch. 
4. Resistors Precision wire wound and permanent film type. 
5. Resistance Measurements to 3 Megohms. 
6. Batteries with spiral spring contacts, easily replaced. 

VOMA Jr. MODEL 666 -R ...$2-1.50 
US.A. Dealer Net Price 

Mom Model 666 -HH The Original Pocket -Size Lab -still a favorite with many. U.S.A. Dealer Net $22.00. 

TRIPLETT ELECTRICAL INSTRUMENT COMPANY BLUFFTON, OHIO, U.S.A. 
In Canada: Triplett Instruments of Canada, Georgetown, Ontario 

TECH DATA 
D.C. VOLTS: 0. 1050.250. 1000.5000, at 1000 Ohms! Volt 
A.C. VOLTS: 03050 -250.1000.5000, at 1000 Ohms/ 
Volt 
D.C. MILLIAMPERES: 0. 10.100, at 250 Millivolts 
D.C. AMPERES: 0 -1, at 250 Millivolts 
OHMS: 03000 -300,000....(20.2000 at center scale) 
MEGOH MS: 0-3 (20.000 ohms center scale) 

Pxeeidiauciiitdte e .ta .Gfaat 

www.americanradiohistory.com

www.americanradiohistory.com

