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THE QUALITY OF RCA TUBES IS UNQUESTIONED 

ANOTHER IMPORTANT RCA 

Electrostatic Focusing 

for television picture tubes 

... and how it will benefit you 

RCA- l 4GP4 

#11)W,W, alwrie 
Oat Once again, RCA engineering has made an important 

tiftechnical advance that benefits the entire industry - 
by developing an improved method of electrostatic 
focusing. Electrostatic focusing has now been incor- 

porated in three new RCA rectangular kinescopes. 
The new tubes require no focusing coil or focusing magnet. 

They provide pictures of the same high quality obtained from 
magnetic -focus types. 

It will be a while before you as a dealer or a serviceman 
will have occasion to stock these electrostatic -focus kinescopes. 
But ... because these tubes permit important savings in critical 
materials, manufacturers can produce more television receiv- 
ers upon which your future business will depend. 

In the meantime, RCA is producing sufficient quantities of 
its magnetic -focus kinescopes to meet your current replace- 
ment requirements. 

Keep informed... stay in touch with your RCA Tube Distributor 

RADIO CORPORATION of AMERICA 
ELECTRON TURFS NARR /SON.- .4S.J. 
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Many students make $5, $10 a week extra fixing neighbors' Radios 
in spare time while learning. The day you enroll I start sending 
you SPECIAL BOOKLETS to show you how to do this. Tester 
you build with parts I send helps you service sets. All equipment 
is yours to keep. 

2. GOOD PAY JOB 
Your next step is a good job installing and servicing Radio- Televi- 
sion sets or becoming boss of your own Radio-Television sales 
and service shop or getting a good job in a Broadcasting Station. 
Today there are over 90,000,000 home and auto Radios. 3100 
Broadcating Stations are on the air. Aviation and Police Radio, 
Micro -Wave Relay, Two -Way Radio are all expanding, making 
more and better opportunities for servicing and communication 
technicians and FCC licensed operators. 

3. BRIGHT FUTURE 
And think of the opportunities in Television! In 1950 over 
5,000,000 Television sets were sold. By 1954 authorities estimate 
25,000,000 Television sets will be in use. Over 100 Television Sta- 
tions are now operating, with experts predicting 1,000. Now is the 
time to get in line for success and a bright future in America's 
fast -growing industry. Be a Radio -Television Technician. Mail 
coupon for Lesson and Book -FREE. 

I Will Train You at Home 
Read How You Practice Servicing or Communications 

with Many Kits of Parts You Get! 
e ten.. 
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Keep your job while training at home. Hun- 
dreds I've trained are successful RADIO - 
TELEVISION TECHNICIANS. Most had 
no previous experience; many no more than 
grammar school education. Learn Radio- 
Television principles from illustrated les- 
sons. Cet PRACTICAL EXPERIENCE - 
build valuable Electronic \lultitcsler for 
conducting tests; also practice servicing Ra- 
dios or operating Transmitters -experiment 
with circuits common to Radio and Televis- 
ion. At left is just part of the equipment my 
students build with many kits of parts I fur- 
nish. All equipment is yours to keep. Many 
students make $G, $10 a week extra fixing 
neighbors' Radios in spare time. 

Mail Coupon For 2 Books IREE 

Act Now! Send for my FREE DOUBLE 
OFFER. Coulon entitles you to actual les- 
son On Servicing; shows how you learn Ra- 
dio-Television at home. You'll also receive 
my 84-page book, "How to Be a :Success in 
Radio -Television.' You'll read what my 
graduates are doing, earning; see photos of 
equipment you practice with at h.,me. Send 
coupon in envelope or paste ,: n postal. 
J. E. SMITH, Pres., 
Dept. IFE, National 
Radio Institute, Wash- 
ington 9. D. C. . 

Our 38th year. 

Good hr,BotYi-FREE 
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Mr. J. E. SMITH, President, Dept. IFE 
National Radio Institute, Washington 9, D. C. 
Mail me Sample Lemon and Ca -page Book about How to lea 
Sucres: in Radio- Tebei. ion. Both FREE. (No sale -man will all. 
Plea.e write plainly.) 
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NOW... GET EVERYTHING YOU 

NEED i0 LEARN AND MASTER 

0 o a 
RáDIO (C ECTRONICS 

...AT NOMEI 
Ine 

---- 

Use REAL commercial -type equip- 

ment to get practical experience 

Here's the 
REAL THING! 

SET UP YOU OWN 
HOME LABORATORY 

Oscilloscope 

' R -F Signal 
Gem rator 

ABOVE: Build and 
keep a real 16 INCH 
commercial TV re- 
ceiver. Optional after 
completing regular 
training at slight addi- 
tional cost. 

Your future deserves and needs every advan- 
tage you can give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to prepare AT HOME for America's 
billion dollar opportunity field of TELE- 
VISION- RADIO -ELECTRONICS. See how you 
may get and keep the same type of basic 
training equipment used in one of the na- 
tion's finest training laboratories . . , how 
you may get real STARTING HELP toward a 
good job or your own business in Television - 
Radio- Electronics. Mail the coupon today for 
complete facts - including 89 ways to earn 
money in this thrilling, newer field. 

D.T.I., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In addition to easy -to -read lessons, you get the use of HOME MOVIES - an outstanding training advantage - plus 16 big shipments of 

Electronic parts. Perform over 300 fascinating experiments for 
practical experience. Build and 
keep real commercial -type test 
equipment sFown at left. 

MODERN LABORATORIES 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories -one of the finest of 
its kind. Ample instructors, modern 
equipment. Write for details! 

MILITARY SERVICE! 
If you're subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 
pon today. 

6 -Tube 

Radio 

HOME 
MOVIES 

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

A DeVFY INSTITUTION 
.lune, 1951 

Get BOTH of these 
information packed 
publications FREE! 

You GET 89 

ACT NOW! M411 COUPON TODAY. 
DeFOREST'S TRAINING, INC., Dept. RN -6 -H 

2533 N. Ashland Ave., Chicago 14, III. 

Without obligation, I would like your late News -Bulletin 
showing 89 ways to earn money in Television- Radio -Electronics 
... and how I may prepare to get started in this thrilling field. 

Name 

Street 

City.__ 

MEN MI_ 
111111f WINNZI 

Age 

Apt. 

Zone ...... Stale 

Immiall AMR.' 
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You can't see 

INTERFERENCE 
and GHOSTS on 
a meter... 

That's why smart 
power companies 

and TV servicemen 
choose the 

NATIONAL 
VIDEOMETER 

The National Videometer has 

proved an invaluable instrument to both power companies 

and TV servicemen in (1) locating the source of TV interference 

and (2) orienting TV antennas for ghost -free reception. 

For the National Videometer combines a sensitive TV 

receiver with an accurate meter for measuring field 

strength and A.C. line voltages. You see what you 

measure ... measure what you see! 

$169.95 
(Plus $12.75 excise tax) 

6 

A. C. LINE S`G. STRENGTH 

METER CHECK ON BOTH FIELD 

INTENSITY AND LINE VOLTAGE 

Set the meter switch to A.C. LINE and read the 
line voltage at the receiver input terminal directly 
on the 0 -150 volt scale. Set the switch to SIG. STR. 

and read the field intensity on the 0 -10 scale. A 
table is provided to convert directly to microvolts. 
Reading is (independent of contrast and brightness 
controls. 

Jlrtittorzez. L 

EST. \/ 1914 

NATIONAL COMPANY, Inc. 
M ALDE M, MASSACHUSETTS 

IßADIO & TELEVISIO\ NEWS 
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YOUR 
OPPORTUNITY 
IS FIERE 

lEARN ELFVISION 
RIGHT AT HOME! 

By the new method of 

training on film and tape recordings 
Now the De Forest- Sanabria i:orponztion -a division of the world's 
largest television troining se,00l -E rings class -room instruction to 
you right in your own home! You actually hear your instructor's 
recorded voice. At the same time you watch "blackboard" size 
projected pictures, diagrams and illustrations. It's the quick, easy 
way to equip yourself for the big earnings in television -today! 

LOOK ... You get the tape recorder and projector 
right at the start of your course! 

You get the famous "TRANSPON- 
DER" prevision built, high fidelity 
tope recording machine with your 
very first lesson -and a powerful 
projector with which you can view 
diagrams and illustrations en- 
larged to a size that makes them 
easy to see and understand. 

ANS 
UNDER G.i. SILL 

your instructor 
It's even better than the classroom, 
because you can repeat the instruc- 
tor's lectures until they're thor- 
oughly understood. 

from reference library 
You receive complete books, pamph- 
lets and manuals to supplement 
your instructor's lessons. 

2000 illustrations 
You learn quicker when you see 
diagrams and illustrations in black- 
board size. 

APPROVED FOR VOCATIONAL REHABILITATION 

your questions 
on tape 

Tell your instructor about'. 
anything that puzzles you 
and get his answers back 
pronto. 

BE A SUCCESS ... ACT NOW! 
Millions of television set owners are demanding qualified 
television technicians to service their sets. There is a 
tremendous shortage of such qualified men today and 
will be for many years to come. Get in on the ground 
floor of this booming industry and be prepared to accept 
a steady, big pay job for life. We can qualify you 
quickly, easily, surely -and help get you a job when 
you complete your course. Send for illustrated booklet 
that gives the complete details. 

MAIL COUPON TODAY! 

I 
I 

I 
1 

The De Forest -Sanabria Corp. 
An affiliate of American Television, Inc. 

5050 North Broadway, Chicago 40, Illinois 

.1 , 1951 

De Forest- Sanabria Corporation FREE BOOK Dept. RN -6 
5050 Broadway, Chicago 40, III. TELLS HOW 
Dear Sirs - 

Please send me copy of your free illustrated booklet 
which describes the new TRANSPONDENCE method of 
learning television at home under the direction of 
Dr. Lee de Forest and U. A. Sanabria. 

NAME 

ADDRESS 

CITY 
Check here fl IF VETERAN NON- VETERAN 

AGE 

STATE 

.MMI =IN MI MID Mal 

T 
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DUAL 

SPOTLIGHTS 

Banish All Shadows 

With New Light Duty 

Soldering Gun 

It's the newest convenience in sold- 
ering. Twin Spotlights on your new 
135 -watt WELLER Soldering Gun 
completely eliminate shadows; you 
see clearly even in the darkest chassis. 

Pull the trigger of your WELLER 
Gun, heat and light come on 

together -in just 5 seconds! \ \\ No more waiting, wasted \ current, or blind sold- \ ering. Your WELLER 
Gun pays for itself 

in a few months! 

\\ 

NEW 

135 -WATT 

WELLER 
SOLDERING 

GUN 

Specially Designed 

for TV and Radio Work 
DUAL SOLDERLITIE -Two prefocussed spotlights 

completely eliminate shadows -let you see clear- 
ly what you are soldering. 

OVER /UNDER DESIGN -Tube construction braces 
tip and improves visibility. 

S- SECOND HEATING-No waiting. Saves power. 
Pull the trigger and you solder! 

LONGER REACH - Slides easily into deep chassis, 

reaches the tightest corners. 

GREATER CAPACITY -Smaller, lighter, with 
greater soldering capacity. 

TRIGGER -SWITCH CONTROL- Adjusts heat to the 

job. Saves current -no need to unplug gun be- 
tween jobs. 

DUAL HEAT -Single heat 100 watts; dual heat 
100/135 watts; 120 volts, 60 cycles. Handles all 
light -duty soldering. 

See new Models WS -100 and WD -135 at 
your distributor, or write for bulletin direct. 

SOLDERING GUIDE -Get your new copy of "Soldering 
Tips " -revised, up -to -date and fully illustrated 20 -page 

booklet of practical soldering suggestions. 
Price 100 at your distributor, or order direct. 

8 

ELLER 
CORP. ELECTRIC 

810 Packer Street, Easton, Pa. 

RECORD, 
B Y T H E E D I T O R 

COLOR TELEVISION -TODAY AND TOMORROW 

COLOR television is not a dead 
issue, even though newspaper 
and magazine publicity on the 

subject has died down somewhat in re- 
cent months. There are many behind - 
the- scenes developments now in prog- 
ress which indicate a feverish activity 
on the part of the principals involved, 
exceeding even that which was preva- 
lent during the recent hearings before 
the FCC. 

The acquisition by CBS of Hytron 
and Air King means that this company 
now has accesss to manufacturing f a- 
cilities for both TV picture tubes and 
complete receivers. Since Hytron is an 
RCA licensee, it is reasonable to as- 
sume that CBS will now have available 
to it all the information concerning 
the RCA tri -color tube, together with 
the privilege of manufacturing the 
tube under an RCA license. Such a de- 
velopment would give the CBS color 
TV system a big boost, as it would 
transform it from a mechanical to an 
all- electronic system. Furthermore, if 
other manufacturers declined to pro- 
duce CBS color receivers, CBS could 
manufacture them in the Hytron plant. 
Such developments would undoubtedly 
take place very rapidly in case of a 
Supreme Court decision favorable to 
CBS in the FCC -CBS -RCA controversy 
now under consideration. 

Developments in other directions are 
taking place even more rapidly. Hazel- 
tine has more or less taken the lead in 
proving that it is possible to produce a 
highly satisfactory color picture using 
only a 4 mc. bandwidth for the picture 
information. This picture has defini- 
tion fully equivalent to our present 
black- and -white pictures, and the color 
information which has been added pro- 
duces pictures as good as our present 
Kodachrome, both with respect to def- 
inition and color fidelity, which has 
met very wide acceptance among the 
general public. Development of this 
quality picture in a 4 mc. bandwidth 
has been made possible by an inven- 
tion reported by Bell Labs in the 1930's 
and independently rediscovered in re- 
cent years by several observers. 

It appears that the bulk of the in- 
formation in a conventional TV pic- 
ture is carried by harmonics of the 
horizontal scanning frequency. This 
leaves "holes" in the frequency spec- 
trum which are wasted in ordinary 
transmissions. These "holes" are at 
odd harmonics of half the horizontal 
scanning frequency. By ingenious 
methods, such as "frequency inter- 
lace", it has been found possible to 
utilize these "holes" to insert color in- 
formation for a TV picture without 
interfering with the black- and -white 

information. Thus a complete color 
picture may be transmitted on a 4 mc. 
bandwidth, and together with the 
sound channel and guard bands, this 
picture may be transmitted in a 6 mc. 
channel. 

Intensive research work is now un- 
derway on various schemes for accom- 
plishing the principles meniioned 
above. G -E expects to have a trans- 
mitter and receivers under test by 
midsummer, and RCA is of course con- 
tinuing to improve its dot -interlace 
system. Hazeltine, Philco, and others 
are hard at work on various projects. 
It should be mentioned that all of these 
latter systems are compatible, that is, 
color transmissions can be received in 
black- and -white on all receivers which 
have been manufactured to date. This 
is a tremendous advantage over a non - 
compatible system, as the broadcasters 
already have an audience. 

Any color television system depends 
a great deal on the development of a 
suitable tri -color tube. RCA has made 
great strides in this direction, and has 
an experimental tube which gives 
highly satisfactory results. Stanford 
Research is working on the Geer color 
tube in which the three color phos- 
phors are applied to the sides of tiny 
triangular pyramids, and then separate 
guns used for each color. Other com- 
panies are working on still other 
schemes. 

With all these developments, it ap- 
pears highly probable that within a 
year there will be enough experi- 
mental evidence accumulated to en- 
able engineers to determine which of 
the many systems under test will pro- 
vide the most satisfactory color TV 
performance. At least one highly qual- 
ified observer has expressed the opin- 
ion that when engineers can agree on 
such a system and can back their de- 
cision up with experimental evidence, 
they will receive a favorable hearing 
from the FCC, irrespective of the Su- 
preme Court decision in the present 
controversy. It appears, then, that in 
spite of the defense emergency, an all - 
electronic, compatible, high -quality 
color TV system will be available for 
the general public within a reasonable 
period of time. 

We have stated many times that the 
public may be the deciding factor in 
the final choice of a color television 
system -and we still believe that to be 
so, regardless of legal entanglements 
and publicity gimmicks. 

One thing is certain -if the TV set 
owner has not had the opportunity of 
witnessing good color television, he has 
missed the thrill of a lifetime in video 
enjoyment , O.R. 
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the BIG VALUES come from ALLIED 

New National SW -54 Receiver. The ultra - 

compact, quality low -cost communications 

receiver for the SW listener and novice Ham. 

Covers 4 bands: 540 kc to 30 me -for stand- 

ard AM, 
ships, 

ipforeign 
iircrafft 

domestic shortwave, 
recep 

police, eatur, read tuning; 0 -100 
recep- 

tion. Features: Bandspread 
dial; AM-CW switch; 

standby switch; speaker-headphone 
a enamel steel 

PM net, 11" In 
7" 
handsome 

or AC -DC. With 
cabinet, 11" x 7" x 7". 

4995 all tubes. Shpg. wt., 15 lbs. 
$ 

97 -711. SW -54 Receiver. Only . . 

H 
CW 

forte 
beginner. 10 watts output on 

CW 40, for the meters. Uses 6V6GT 
80, 
crystal 

20, 15, 
crystal oscillator driving an 807 final. Con- 

n: Plate 
Loading, 

Switch, Power on -off. Rear 

terminals for antenna, ground, key, ex- 

ternal modulator. Satin-blac steel cabinet, 
60i et, 

127 /sx67 /sx7 /s" 
AC. Complete with tubes and all coils fo 

above bands. Less crystal. Shpg. 

97 -580. HT -17 Transmitter. $3950 
Only .. Sub ject to Prior Sale 

Quantity Limited, 1 

Look to ALLIED for the outstanding values in popular 
equipment. Take advantage of the quality "buys" 
listed below -you'll save money and get top per- 
formance. Stocks of some of the listed items are 
limited -so order early to avoid disappointment. 

Hallicrafters 5 -38B Ali-Wave Receiver. 

The all -star, all -wave value. Covers 4 
c to 

full bands, continuous from 540 read; 
32 mc. Features: Electrical eC dap switch; 
Band Selector; 

receiver switch; latest PM speaker. pea er. Fur- 

niture -steel cabinet, 12Yfsx7x71 /4 " Com- 

plete 
or 40-60 

all 
cycles AC. Shpg. wt2,15lbs. 

Model $4950 
97 -508. Model S -38B Receiver. 

Only .......... 

New PE -103 Dynamotor. Big, husky power 

unit ideal for use with mobile equipment. 

Operates from either 6 or 12 volt batt ry. 
Completely filtered output, all inp 

output circuits protected by circuit -breakers 

and safety relay. 10 -foot battery cables. 

Brand -new units at a fraction of the orig- 

inal cost. Shpg. wt., 100 lbs. 995 
98 -101. PE -103 Dynamotor. Only .. . 

Quantity Limited, Subject to Prior Sale 

Police-Alarm VHF FM Receiver. Now 

-excellent for home or fixed loca- 

tion reception of taxicab and mobile 

commercial dispatches on 152 -162 

mc band. Ideal for monitoring use 

by taxicab thospital ruck 
and railroad bus, sonnet, and bra, Superhet 

dispatchers' radio nets. Sup 

circuit; ratio detector and drift com- 

pensation; 100 kc. selectivity, 10 

mv. sensitivity; full -vision dial cali- 

brated in mc; PM speaker. In wal- 

nut- finished cabinet, 11 x 6 x 6 ". 

With vertical 16" stub antenna. For 

AC -DC operation. 8 lbs. 

97 -908. Model PR -8. Only $449 

Knight 3 -Way Portable. A top ALLIED 
g 

portable value. Op erates from AC, DC 

or self- contained batteries. Superhet cir- 

cuit tunes full 535 to 1650 kc. Features: 

nco M speaker, built-in loop an- 

tenna, full -vision dial, automatic volume 

control, selenium r 
instanta- 

neous playing. 
rectifier 

eautiful simulated 

leath er carrying case with handsome 
With 

plastic front panel; 83 /s x 5i/4 x 43,4". 

$o85 tubes, less batteries, 6 lbs. 

5F -565. Knight Portable. Only. 

80 -596. Battery Kit. 21/2 lbs. Only ..$2.11 

Ward TV Antenna. Uni- 

directional, 
in-line tall chan 

efficient 
all-channel TV an- 

tenna. Folded di -pole high 
and low band 

elem ntsh or for 

response. Complete 
mast, base and 60 feet 300 - 

ohm twin -lead; less insulators. 
Shpg. wt., 10 lbs. Quantity $9075 
limited. 97 -397. Only ...... 1 

free 212 PAGE ALLIED CATALOG 
Send for the only complete Buying Guide to everything in 
Radio, TV and Industrial Electronics. Make your selec- 
tions from the world's largest stocks of quality equip - 
ment-at lowest, money -saving prices. Write for your 
FREE copy of the 212 -page ALLIED Catalog today. 

ALLIED RADIO 
.lune, 114.1 A 

r 

Audio Development 71 -F Amplifier. 

410w-cost remote -controlled ampli- 

fier with excellent req 
frequency re- 

sponse, ±.5 db, cps. 
8 watts at less than 2% distor- 

tion. With bass and treble boosts. 

Crystal phono input 
(use plug-in 

preamp for magnetic cartridges). 
Outputs: 4, 8, 16 ohms. Controls on 

remote panel. Size: 16x67/ex33/4 " 
Complete with tubes. For 110-120v., 

60 cy. Shpg. wt., 14 lbs. 
$4998 

97-910. Model 71-F. Only . . 

97-911. Plug-in Preamp for magnetic 
cartridges. 3 lbs. Only ...... $7.35 

Knight Indoor Antenna 
All- channel, adjustable 
type for good reception 
within primary service 
areas. Each element has 3 

telescoping sections, ad- 
justable for best reception. 
With 10 -foot twin -lead. 
Shpg. wt., 2 lbs. Quantity 
Limited. $291 97357. Only........ 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Chicago 7, III., Dept. 1 -F -1 

Send FREE 212 -Page ALLIED Catalog 
Enter order for: 

Enclosed $ 

Name 

Address 

City 

Full Payment 
Part Payment (Bal. C.O.D.) 

Zone State 
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Get this 
helpful new Guide... 

FR E 
FROM YOUR 
SYLVANIA 

DISTRIBUTOR 

HERE'S the handiest little pocket guide 
since television came of age! 

At a glance, it gives you the information 
you need concerning 100 different types 
of Television Picture Tubes. 

*35.00 

14CP4 
160P6 
16EP6 

p4 

15CP4 

50" 

.10 

50.50 

Especially prepared for servicemen, it quickly 
indicates the difference between similar tubes 
having different suffix letters. More, it gives 
you facts about face plates, shape; glass or 
metal construction, conductive coatings, and 
price. A column is also left for your personal 
pencilled inventory notes. 

Remember this guide is FREE. Your Sylvania 
distributor has them now. Ask him to give 
you a "Sylvania TV Tube Selector" when 
you next stop in or phone for those top 
quality Sylvania Tubes. 

160" 
166 
16EPEP6 

IbEPd 
16fPd 

61P4 A O e NC 
50 

00" A 
G r 5 

P6 G 

Y 5 
s. ALUMINUM 

gA(KINO 

16546 
O1,1R051E0 s 

165P6 0.011/1 
C.(lEA' 

This Selector will save you lots 
of time and bother ... eliminate 

errors. Get your FREE copy! 

SI'LVANIAELECTRIC 
Sylvania Electric Products Inc., Television Picture Tube Division, Emporium, Pa. 

TELEVISION PICTURE TUBES; RADIO TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVPCES; LIGHT BULBS; PPOTOLAMPS; ?ELEVSION SETS 
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snto T iEVISION, RADIO 
ELECTRONICS 

Masser ACC Phases 

WIC 

Y 

Ix 

A 

Au 

You Build This 
_Superheterod n 

i_ 

June. I!l's I 

You Rece ve pec a e 
of Modern Lessons in TELE- 
VISION, all a part of your 
course: you master all phases. 

Get Complete Training. You Receive and Keep All Tubes, 

Equipment, Parts and Lessons. No Extra Charges. 

GOOD PAY 
and Unlimited Opportunities 

in JOBS LIKE THESE: 

Business of Your Own. Radio Manufac- 
turing, Sales, Service. Broadcasting, 
Telecasting. Television Manufacturing, 
Sales, Service. Laboratories: Installa- 
tion, Maintenance of Electronic Equip- 
ment, Electrolysis, Call Systems. Garages: 
Auto Radio Sales. Service. Sound Sys- 
tems and Telephone Companies; 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 AF and RF amplifiers 
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 checking 

parts and circuits 
Experiments with audio oscillators 
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 hone. Shop Method Home 
Training has been proved by hundreds 
of successful graduates. 

Both Resident and Home Study 
Courses Offered 

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 equipment 
and complete lesson material we send 
you is yours to keep and enjoy, including 
the multitester, experimental equipment, 
all parts of the Superheterodyne, 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, appliances, etc., for 
extra money and experience. Many 
National students pay all or part of their 
training with spare time earnings! 

DON'T DELAY! The Radio- Television 
nd.,c +.y ned men NOW! 

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

APPROVED 
FOR 

VETERANS! 

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

YOU NATIONAL SCHOOLS 
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. 

National Schools, Dept. 6-RN 
4000 South Figueroa Street 
Los Angeles 37, California 
Send me your FREE book "Your Future in Radio" and 
the sample lesson of your course. I understand no sales- 
man will call on me. 

ail in envelope 
or paste on 

penny postal. 

NAME AGE. 

ADDRESS 

CITY ZONE __ ___..__ STATE ________________... 

Check here if Veteran. of World War II 
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Be Sure. of 
Get: the 

Yo ur r nsta 

... 

ations,. 
,4' Lc.:;; 

RG/U. TRANSMISSION LINE CABLEI 
RG -5 /U 

APTITUDE RATING No. 8236 
Frequency 

(Mc) 

100. 
200. 
300. 
400. 

Attenuation 
per 100 ft 

2.65 
3.85 
4.80 
5.60 

RG -8 /U 

APTITUDE RATING No. 8237 
Frequency Attenuation 

(Mc) per 100 ft 
100. 2.10 
200. 3.30 
300. 4.10 
400. 4.50 

APTITUDE RATING 

Frequency 
(Mc) 

100. 
200. 
300. 
400. 

RG-11/ti 
No. 8238 

Attenuation 
per 100 ft 

1.90 
2.85 
3.60 
4.35 

12 

RG -54A /U 

APTITUDE RATING No. 8239 
Frequency 

(Mc) 

100. 
200. 
300. 
400. 

Attenuation 
per 100 ft 

2.90 
4.20 
5.50 
6.70 

RG -59/U 

APTITUDE RATING Ño. 8241 
Frequency Attenuation 

(Mc) per 100 ft 
100. 3.75 
200. 5.60 
300. 7.10 
400. 8.30 
For use with television an- 

tenna. 

nov; what you are 
on 
doing w en 

smisate yon k U 
Belden 

1.1.G re 
altitude rated. 

you. rrCaCes -they 
. 

Line fined front the start to 

are designed character- 

istics, 

le elects ract r- 
xovide 

desirable 
provide 

and rigid nra n v ctering ,duality 

assures 
constant, ut Belden 

ire to 

-You. can safely put sure how 
c1 TS:ROW too, 

work for you n 
., a 

can know, 

it will perform. he stamina 
to stay 

will have 
le fox years. 

For 
that it y 

loyally 
one installations, specify 

trouble-free rouble free 
. 

Belden 
Wires. Radio Company 

Belden 
Manufacturing anufan 

Bú 
en 

Street 

4681 is 'Illinois 
Chicago 

44, 

RG-5i/U 
APTITUDE RATING Ns. 8240 
Frequency 

(Mc) 

100. 
200. 
300. 
400. 

Attenuation 
per 100 ft 

4.10 
6.20 
8.00 
9.50 

For use with radio frequency 
transmission, video, test equip- 
ment, and pulse transmission. 

The 

reateee-Atred LINE 
RADIO rt TELEVISIO\ NEWS 
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Everibody Toning it s 

"THE STANDARD BOOSTER' 

Model B -51 

Millions of 
"Standard Tuners° 

now in use. 

The "Standard Tuner" is used by 
over 75 TV set manufacturers. 
Nearly 50% of the TV sets made 
today are equipped with this 
outstanding front -end. 

June, 1951 

in tune with the tuner 
The new and improved "Standard TV Booster" is daily 
winning greater acceptance by dealers and customers 
alike in every Television market. 

Here is the booster that gives real customer satisfaction, 
superior performance, trouble -free operation. The Model 
B -51 is engineered by a company that has demonstrated 
the greatest TV tuner know -how in the business. 

Have your local distributor show you the outstanding 
features and money- making possibilities of this great 
new "Standard TV Booster." 

COIL PRODUCTS CO. INC. 

CHICAGO LOS ANGELES BANGOR, MICHIGAN 
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PERMANENT MAGNET 

7,74V 

ArRMATURE - -- 

POLE 
(PIECES 

MECHANICAL FORCE MAGNETIC FORCE 

IA 

-NIAS SPRING The Bell Sy:te.,'s new automatic method of adjusting telephone ringers uses a beam of light pass- 

ing between the gongs to a photoelectric cell. When test currents are applied to the ringer the 

machine decides whether to change the spring tension or the magnetic pull. After each change it 
tests again until the ringer is in perfect adjustment -and the whole procedure takes only 30 seconds. 

To You, it's your familiar telephone bell. To tele- 
phone engineers, it's a "ringer." And it has two jobs 
to do. It must ring, of course, when someone calls 
you. And it must overlook the numerous electrical 
impulses which do not concern it, such as those 
sent out by your dial. 

Ability to respond to some impulses, to ignore 
others, requires exact adjustment between the pull of 
a magnet and the tension of a spring. If they are 
out of balance your telephone might tinkle when it 
oughtn't, or keep silent when it should ring. 

In the past, adjustment was made by hand., little 
by little until the proper setting was reached. It took 
time. But now Bell Laboratories engineers have 
developed a machine which adjusts new ringers per- 
fectly, before they leave the Western Electric Com- 
pany plants where they are made. And the operation 
takes just 30 seconds. 

This is another example of how the Laboratories 
work constantly to improve every phase of telephony 
- keeping the costs low while the quality of service 
grows higher and higher. 

BELL TELEPHONE LABORATORIES 
WORKING CONTINUALLY TO KEEP YOUR TELEPHONE- SERVICE ONE OF TODAY'S GREATEST VALUES 

RADIO & TELEVISION NEWS 
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IIYTRI 

RECTANGULARS 

You get Till ORIGINAL. The studio -matched 
rectangular tube is Hytron's baby. Its logically 
designed screen matches the 4 by 3 aspect 
ratio of the studio picture. Quite naturally, 
Hytron' new rectangular is fast becoming the 
most popular picture tube. 

0 You get UNIFORMITY.Hytron's new picture- 
tube plant is the most modern in the world. 
It was designed especially to mass -produce 
Hytron studio -marched rectangulars of uniform 
dependability. 

LEADING TV SET MANUFACTURERS PICK HWTRON RECTANGULARS: 

ADMIRAL AIR KING BENDIX CROSLEY EMERSON 

-IALLICRAFTERS HOFFMAN MOTOROLA NATIONAL 

OLYMPIC SENTINEL SETCHELL- CARLSON SPARTON 

STROMBERG- CARLSON TRAV -LER WESTINGHOUSE 

AND OTHERS 

°tvaEa ° 
VOLICS01111À O`gt 

s.t.EctRaloh-GS 
` ®6L. 

WATCH ALSO FOR THE NEW 
HYTRON 14., 17-, AND 20-INCH 

CTROTATIC RECTANGULARS 

June, 195 1 

You get A COMPLETE LINE. Hytron offers 
you 14 -, 16 -, 17 -, and 20 -inch studio -matched 
rectangulars. All the popular rectangulars 
(and the popular types of round tubes too). 

You get THE QUALITY LEADERS DEMAND. 
Nine out of ten leacing TV set makers choose 
Hytron. More and more leading service - 
dealers pick Hytroa. Because their own ex- 
perience proves Hytron studio -matched rec- 
tangulars give "amazingly clearer, sharper, 
more brilliant pictures." Demand this same 
performance for yourself. Demand original 
H ytron studio -matched rectangulars. 

MAIN OFFICE SALEM, MASSACK USET1 
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Use Sprague TELECAPS® 

on TV replacement jobs. 

Avoid costly callbacks! 

Of course there's a reason 

why more Sprague Tel - 

ecap molded tubular capaci- 

tors are used in leading tele- 

vision sets and by leading 

service shops than any other 

brand !Telecapsare especially 

designed for TV. They stand 

the gaff ! 

Write for Bulletin M -474 

SPRAGUE 
PRODUCTS COmPAl1Y 
DISTRIBUTORS' DIVISION OF THE SPRAGUE ELECTRIC COMPANY 

51 MARSHALL ST., NORTH ADAMS, MASS. 

16 

* Presenting latest information ón the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

TV, which has been showered with 
bright predictions for a rosy future, 
many of which fortunately have come 
true, now appears to be on the road to 
even greater triumphs, according to 
the government's sight and sound -lane 
watchmen, particularly the headman 
of the group, Wayne Coy. With the 
newly proposed high -band plan to sup- 
port this enthusiasm, he declared dur- 
ing a meeting of National Association 
of Radio and Television Broadcasters 
in Chicago, that the ultra -high stations 
in the future ... "will be able to cover 
almost any metropolitan area and a 
very large part of the rural areas with 
adequate television service." 

Admitting that he was not unaware 
of the problems on the higher bands, 
involving the high -power requirements 
and rough- terrain coverage, which may 
not be too good, he still felt that the 
possibilities upstairs were unusual. In 
his opinion the strong probability of 
.. . "early assignments in the u.h.f. 
looks a bit more attractive than the 
prolonged and costly litigation in vari- 
ous cities of this country for the lower 
channels available." There will be a 
substantial flow of receivers equipped 
to receive both bands, too, viewed the 
Commission's chairman, by the time 
new transmitters can be placed on the 
air. "More than that," he added, "I 
am quite sure that most all of the man- 
ufacturers will have converters avail- 

able so that present sets cari be utilized 
to receive both types of signals." 

Color also gleamed in the scintillat- 
ing forecast of the FCC chief, who in- 
dicated that he was looking forward to 
the beginning of color broadcasts, 
which represents . . . "the most excit- 
ing and most effective communications 
medium ever devised." Colorcasting 
appeared to him to be of . . . "greater 
service to the American public than 
any other broadcast system and more 
than that, it can become the most 
profitable medium to those broadcast- 
ers who will serve the public interest." 

Coy's firm beliefs on the reds, greens, 
and blues, also echoed through another 
assembly hall, a few weeks prior to the 
midwest meeting; the chambers of the 
Supreme Court in Washington. Here, 
in a series of stormy sessions, the Com- 
mission's attorney, Solicitor General 
Philip B. Perlman, quoting the official 
decisions for color, opinions by the 
Commissioners and other specialists, 
repeatedly declared that the govern- 
ment's final views were just and should 
accordingly receive full sanction by the 
court. The request was met by sharp 
quizzing by the justices, with Justice 
Jackson particularly active on the in- 
formation- please front. The justice 
asked, for instance, just what the Su- 
preme Court must decide and just how 
technical should its review be. He also 
wondered if it wasn't true that the 

The 600 -inch "radio telescope" installation at the Naval Research Laboratory 
which will be used to study radio "signals" from the sun, moon, and stars. 
Scientists expect to use this newest research tool to extend man's knowledge 
of the universe and to put the new information to practical use in long -range 
weather forecasting and radio communication. See page 114 for further details. 
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Replacements and Conversions with 

Television Tubes please everyone.. 
RAYTHEON TELEVISION PICTURE TUBES will please you 
because they are mechanically and electrically perfect. 101 basic 
quality tests, checks and inspections made during the various 
steps of a Raytheon Tube's construction - components, chemi- 
cals, processing, assemblies - assure unexcelled performance. 
You can make conversions and replacements with complete 
confidence that your skill plus RAYTHEON quality will result 
in superb picture reproduction. 

Your customers will be delighted with Raytheons because they'll 
be receiving the finest TV picture they've ever seen. It will be a 

__---- 

crisp, clear, contrasty, longer -lived picture - thanks to the supe- 
rior quality of Raytheon Tubes -a quality that could only result 
from the knowledge gained through Raytheon's more than 25 
years of experience in the pioneering and manufacture of all kinds 
of high fidelity electronic tubes. 

Team your skill with Raytheon Quality. 
You'll And it pays in many ways. See your 
Raytheon Tube Distributor today. 

Right for 
Sight .. . 

excellence be eleClienicb 
RADIO AND TELEVISION RECEIVING TUB 

June, 1951 

Receiving Tube Division 
Newton, Mass., Chicaco, Iii., Atlanta, Ga., Los Angeles, Calif. 

ODE RAY TUBES, SPECIAL PURPOSE TUBES, SU$MINIATURE TUBES, MICROWAVE TUEYE$ 
t`:uti:5s feAd 
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This is a typical experience 

of service -technicians who pop the 

$70 (Million) question- because it's the 

cue to cartridge replacement sales. 

I SELL ONE OUT OF THREE 

BY ASKING: 

`When did you 

last change your 

Phono-Cartri dge?" 

Make the Finger -Tip Compliance Test 

Old style,stiff- acting needle system 

Modern, compliant needle system 

It makes record -player owners aware 
of the importance of the cartridge. It 
gives you the opportunity to prove 
that a modern, lightweight, compliant 
cartridge will greatly improve repro- 
duction and save records and needles. 

Right now...10,000,000 old- style, 
heavy, stiff- acting phono- cartridges in 
existing players need replacing. Cur- 
rent cartridges that are inefficient 
should be replaced, too. 

Follow the E -V plan - it works. 
Check the cartridge on every job - 
you'll make more sales, more profit! 

You can make most cartridge replacements with fewer E -V models 

REPLACEMENT CHART 
Large, Complete Replacement 
Chart. Gives handy cross - 
reference and valuable data. 
Tells when to replace a phono - 
cartridge. Ask your E -V Dis- 
tributor or send for it now. 

18 

Ze$kc INC. 

410 CARROLL STREET BUCHANAN, MICHIGAN 

Export: 13 East 40th St., New York 16, N.Y., U.S.A. Cables: Arlab 

Electro- Voice, Inc., Dept. N6 -1 
410 Carroll St., Buchanan, Michigan 

Send FREE Cartridge Replacement Chart 

Name 
(PLEASE PRINT) 

Address 

City Zone.... State 
Service- Technician Dealer Record Fan 

jurists in the lower court, the U. S. 
District Court in Chicago, were some- 
what bewildered by the mass of tech- 
nical data and the 10,000 -page tran- 
script on the subject and accordingly 
believed that a higher court should 
really render a final decision on the 
matter. 

The members of the highest legal 
tribunal in the land were told by Judge 
Simon Rifkind, attorney for Emerson 
Radio, who with RCA was contesting 
the decision, that the FCC order was 
invalid because the findings did not 
support the premise that the time is 
ripe for any TV color system, and in 
addition the findings did not support 
the conclusion that one, rather than a 
multiplicity of systems should be ap- 
proved. The Judge also felt that the 
order was an unlawful attempt to reg- 
ulate the industry. The Commission's 
ruling was also attacked by Alfred 
Kamin, attorney for the CIO Brother- 
hood of Electrical Workers, who de- 
clared that the decision had been based 
on an assumption that present chassis 
could be easily converted, assuming 
that only small picture -tube models 
would have to be considered, a situa- 
tion which does not hold today, for not 
only are the majority of sets now in 
use equipped with larger tubes, but the 
bulk of the models now being sold all 
feature tubes of the 17, 19, and 20 -inch 
size. The impracticality of converting 
to such large tubes was illustrated in 
an exhibit. 

The question of monopoly was also 
raised during the appeal for a reversal 
of the Chicago decision. Justice Frank- 
furter asked CBS's counsel, John Ros- 
enman, if the FCC decision did not 
create a condition in which a possible 
monopoly might develop if the incom- 
patible system were adopted. The Co- 
Zumbia attorney declared that this was 
not so. The Commission's apparent de- 
cision to close the door also prompted 
Justice Frankfurter to raise another 
vital point which, in part, questioned 
the authority of a government commis- 
sion, not composed of experts, to fore- 
close, partially or completely, scientific 
development in a rapidly -expanding 
art such as television. 

If the mechanical system is ap- 
proved, there'll be quite a few new 
terms and definitions with which we'll 
have to become familiar. According to 
the FCC, the term field will apply to 
scanning through a picture area once 
in the chosen scanning pattern and in 
a single color. In a line -interlaced 
scanning pattern of two -to -one, this 
means that we have scanning of the al- 
ternate lines of a picture area once in a 
single color. In the color field, we have 
scanning through the picture area once 
in the chosen scanning pattern and in 
each of the primary colors. Thus, in 
the line -interlaced scanning pattern, 
we have scanning of the alternate lines 
of the picture area once in each of the 
primary colors. Color frame will also 
be used frequently, if and when CBS 
wins, and in this instance, we'll be con- 
sidering the scanning of all of the pic- 

(Continued on page 110) 
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NO 

EYE 

STRAIN ... 
WITH A 

S4tddon T,Aagmi' Pict tsk 
BLACK IS BLACK-1I 4G I R1IIUL ° 

agi, ß : In !MST Mte 
PLEASANT, visual- comfort, continuous viewing without eyestrain can only be 

had on a picture tube screen that has neither "tints" nor color to befog the 
picture. A "yellow" or a "blue" screen tube compels the viewer's eyes to com- 
pensate for the inequalities and exaggerations in picture tone values, such as 
muddy "off" blacks and glarey or tinted highlights. Anyway you look at it, this 
causes eyestrain. 

That is why SHELDON was the first to standardize on a "black and white" 
screen. Its picture tube screens cause NO EYESTRAIN and NO GLARE ... they 
give the utmost in picture quality. 

SHELDON ELECTRIC CO. 
A Division of ALLIED ELECTRIC PRODUCTS INC. 

68 -98 Coit Street, Irvington 11, N. J. 
426 S. Clinton St. CHICAGO 7, ILL. 

Branch Offices & Warehouses: 
1755 Glendale Blvd., LOS ANGELES 26, CAL. 

To You in the Television Industry, 

TRY A SHELDON TUBE IN YOUR i 
OWN SET FOR SEVEN DAYS i - and BE CONVINCED! 

NATURAL IMAGE 

SOFT GLOW 

Vicuna . lbe 

lk MAIL COUPON TODAY 

.. u I urommumirr- 
SHELDON ELECTRIC CO., 68 Coit Street, Irvington 11, N. J. e 

Send Me FREE 

Booklet, Visual Proof of "Tube Specifications Wall 
Sheldon Picture Quality Chart" -June Edition 

"Television Mis- Information ", "ION BURNS -and How 
Sheldon's Famous Trade Magazine to Prevent Them" Folder 

Name Position 
: Company 
IIII ADDRESS TO WHICH THIS SHOULD BE MAILED 

Street 

City Zone State 

SHELDON TELEVISION PICTURE TUBES CATHODE RAY TUBES FLUORESCENT STARTERS AND LAMPHOLDERS SHELDON REFLECTOR & INFRA -RED LAMPS 

PHOTOFLOOD. 8. PHOTOSPOT LAMPS SPRING -ACTION PLUGS TAPMASTER EXTENSION CORD SETS & CUBE TAPS RECTIFIER BULBS 

1951- ALLIED ELECTRIC PRODUCTS INC. 

June, 1951 19 
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EVERY YEAR A "BAt111' 

PENN TOOK THE LEAD 

1949 
with Teletower .. . 

World's Best Seller! 

R" 

In 1949, Penn got the jump because of engineer- 
ing and construction advances offered by 
Teletower. Among these are universal motor 
mount easily adaptable to all antenna rotors ... 
exclusive long -life Telecote finish ... built -in 
climbing rungs ... semi- automatic pilot -hole 
alignment... improved T -X section. 

BUILT -IN BASE. Permits 
Raising Tower on Slope 
After Fastening Base to Roof. 

1950 

Big boon to installers ... Penn's introduction in 
1950 of a new type buil -in base. Heavy plate 
takes thrust. of tower welded to section of pipe. 
Tcwer can be raised on severest slope after base 
is fastened to roof. Installation time is saved ... 
hazards reduced. Base is permanently attached 
and non -removable. Protected by Telecote. 

eletauae24 n laiitattie44 

PENN BOILER & BURNER MFG. CORP. i i 
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pawl 
PRODUCT DEUELOPIl1E11T E11GIIlEER111G 

NEW TOWER. Supports 
250 -Ib. Head Load 
Without Guying 

A truly revolutionary development in antenna 
supports ... Penn's new tower that maintains 
250 -lb. head load without requiring a single strand 
of guy wire. Erection time: 30 minutes! Sensation 
of the recent RTMA convention at which it was 
exhibited. Get the facts on this one while it's 
"hot" ... write Teletowers. 

1951 

19 5 al COMPLETE LINE of Tested 
Tenna -Mast Hardware 

In 1950, Penn introduced its popular Tenna -Mast 
Hardware. Pole -base mount illustrated is made of 
durable aluminum. Special construction permits 
mounting on peak of roof so that erection can be 
made from either ridge or side. Penn various 
models of Base mounts accommodate pipe or 
tubing from 1" to 2 ". 

Canadian representative: 

Atlas Radio Corp., Ltd. 

560 King St. W., 
Toronto, Canada. 

c=3 

cc 

rc--1 t 

ekdowe44 
11441awe44 

enota- 
PENN BOILER & BURNER MFG. CORP. 
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With every $2.00 purchase 
of WALSCO 

With 
prodc.cts or $10.00 worth of antennas . . 

...all YOURS! 

WALSCO LUBRICATOR 

WALSCO CONTACTENE INJECTOR 

WALSCO TUNERLUB 

WALSCO NO -OX 

WALSCO CEMENT 

$1)00 
value FREE 

with every $2.00 purchase of WALSCO 

products ...or $10.00 worth of WAISCO antennas. 

A TERRIFIC 
FREE OFFER! 

( Each item is ais attrac- 
t tive GIFT padcage will 

be useful e yo.. And it's 
you_s at no extra cost! All 
5 handy it =ms in this 
package -are Erom the 

famous lime of 
WALSCO cualiry 

products. Every 
radio and TV sere 

man will want one 
Get yours today!' 

FREE GIFT PACKAGE available as your 
local parts jobber. Get yours today! 

22 

WRESCO WALTER L. SCH DTT CO, 
Los Angeles 18, Calif. Chicagc 5, III. 
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New running mate to the already famous SX -71 double conversion receiver. 
More usable selectivity than the best crystal. 
GIANT 4 -IN 10S" METER calibrated in microvolts and "S" units. Four 

bands 538 -1580 kc, 1720 kc to 32 Mc. Calibrated electrical 
bandspread, 5 position selectivity, average sensitivity 2 micro- 

volts with 1/2 watt output. 9 tubes plus regulator, rectifier ... 
R -46 SPEAKER -New 10" PM in matching satin black 

cabinet with 500 -ohm 
transformer $1993 

O LD'S LEADING 
... ............. .............§._......... 

ADI 8 TELEVI 

__._,....._ .........._....'...._........ 

June, 1951 

AN FA URERS OF PRECISION 

ION I CHICAGO 244 ILLINOIS, 
, I 
E r 

hallicrafters 
" "The Radio-/Llasrá Rddc'a" 
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oaft-e4 
HEADQUA FO 

hallicrafte 
Whether you are a beginner or an old- timer, 
Hallicrafters is the equipment for you and 
Walter Ashe is the place where you can buy 
it at a record -breaking saving with a "Sur- 
prise" trade -in allowance. Trade used fac- 
tory-built test or communication equipment 
now. What have you got to trade? Wire, 
write, phone or mail the handy coupon today. 

Hallicrafters S -72 
Long Range Portable. Wherever 
you may roam, preserve the home 
ties with this extra- sensitive, port- 
able broadcast -shortwave radio. 
Can be used on 110 -120 volt AC or 
DC or self -contained batteries. Shpg. 
wt. 16 lbs. Only 

$109.95 (Less batteries) 
For the very thriftiest way to buy 
your new S -72, trade your used 
equipment. Profit with a "Surprise" 
trade -in. 

Hallicrafters S -76 
New dual conversion Receiver 
with 50 -KC 1 -F. The most- wanted 
features at the lowest possible 
price. Shpg. wt. 44 lbs. Only 

$169.50 (Less speaker) 

R -46 speaker Only $19.95 

Apply our liberal "Surprise" trade -in 
allowance against the above price. 

Hallicrafters S -38B 
Shpg. wt. 14 lbs. Only $49.50. Buy it 

for less with a "Surprise" trade -in. What 
have you got to trade? 

S -38B All prices F.O.B. St. Louis 
Phone CHestnuf 1125 

2 

RADIO CO. 
HOUSE OF "SURPRISE" TRADE -INS 

1125 PINUP., ST. LOUIS 1, MO. 

$49.50 

Hallicrafters SX -71 
Eleven -tube, double conversion receiver 
53KC to 35MC 46 -56MC. Crystal filter. 
Shpg. wt. 33 lbs. Only 

$199.50 (Less speaker) 
R-46 speaker Only $19.95 

FREE! 
New 164 -page catalog. Features 
all the latest and best in ham 
gear, radio equipment and elec- 
tronic supplies for home, work- 
shop, schools and industry. 

Walter Ashe Radio Co. 
1125 Pine St., St. Louis 1, Mo. RN -51 -6 

O. K. Walter. Rush "Surprise" Trade -in offer on my 

(describe used equipment) 

for 
(show make and model No . of new equipment desired) 

O Rush Free Copy of your new ló4 page Catalog. 

NAME 
ADDRESS 
CITY Zone STATE. 

RADIO & TELEVISION NEWS 
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Service Clinic! 
Engineering information to help you better service Raytheon 

THE SYNC. SEPARATOR circuit (shown in Fig. 1) is 
designed to separate the picture video and noise in- 
terference from appearing along with the horizontal, 
vertical, and equalizing sync. pulses used for picture 
synchronization. This separation is essential to pre- 
vent mis- synchronization or picture displacement 
resulting from varying picture video information and 
noise interference. A triode section of a 6SN7 tube is 
operated at a low plate voltage (approx. 25V) to per- 
mit an early and sharp Ip cut -off. 

DYNAMIC PLATE VOLTAGE CURVE 

EG 

THE PLATE VOLTAGE divide and dynamic load (R45 
& R114) is designed to be of low impedance so as to 
minimize hang -over due to circuit capacities. R42 
and C103 allow the grid current to limit on the sync. 
tips and to bias the picture video beyond the cut -off 
portion of the dynamic plate voltage curve, as illus- 
trated in the graph section of Fig. 1. This produces 
an amplified video -free sync. 

FROM 

VIDEO 

AMP. 
R42 

(103 

R45 

B4- 

C121 OUTPUT 

1--)." TO HORZ. DISC & ¡ 

VERT. SYNC. AMP. á, 

R114 

-211 

EP +30V 

+ 20V. 

57 --- 

4- 10V 

DYNAMIC GRID SIGNAL 

INPUT 

VIDEO 

- 4V - 3V 

FRONT & BACK PORCH 
r lI 

i 

,----:, i 

- 1V 

FIG. I SYNC. SEPARATOR 

SYNC. SEP. OUTPUT 

A- IV +2V 

HORZ. SYNC. PULSE 

GRID- CURRENT 

LIMITED 

IMPROVED CIRCUITRY such as this is one of the many 
reasons why you can feel free to recommend Raytheon 
TV to a friend or a customer. 

Belmont Radio Corp., 5921 W. Dickens Ave., Chicago 39, Ill. 
Subsidiary of Raytheon Manufacturing Co. 

RAYTHEON TV PRESENTS 
John Cameron Swayze with the 
news starting Sunday, June 17, 
on NBC. See local paper for 
time and station. 

Dependably Built for 
Dependable Performance 

Y`p(,E of OR REFUND 0, 

e Guaranteed by f 
Good Housekeeping 

. kOIAS ADVERTISED IHE90 

THE STARLIGHT -Model RC -1720 

.inne, 1951 25 
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EDITORS ARE SHOWN HOW 

EASILY TV OWNERS CAN 

CONVERT SETS FOR OH.. 

Practical Demonstration Proves 
Present Sets Not Outdated 

for Ultra -High Frequency Reception 
By RO:KY CLARK 

Radio & Television Editor, Bridgeport Post 
BRIDGEPORT, CONN., April 11. -If you own a screwdriver, you 
can convert your TV set for ultra -high frequency reception .o easily, 
so quickly that the job is usually done in two or three minutes -if 
you own the right type of set. 

A large audience of leading news- 
paper and magazine science editors w t- 
nessed this amazingly simple method 
of UHF conversion here today at tie 
first public demonstration of ultra -high 
frequency reception on a current model 
TV set. 

The editors learned how easily and 
inexpensively a TV owner can convert 
his present set if the manufacturer has 
foreseen the coming of ultra -high fre- 
quency and has prepared the set for 
its reception. 

The Federal Communications Com- 
mission recently announced plans for 
licensing 1,807 new television stations - 
most of them in the ultra -high frequency 
transmitting channels -in addition to 
the 107 VHF stations now in operation. 

Ever since this announcement was 
made, present and prospective TV own- 
ers have been fearful that their sets 
might be obsolete, or that the expense 
and trouble of conversion might 7e 
prohibitive. 

Their fears on both counts were al- 

2 6 

layed by today's demonstraticn, spon- 
sored by the Crosley Division of Avco 
Manufacturing Corp. Transmitted from 
the National Broadcasting Company's 
experimental station KC2XAK at Suc- 
cess Hill, Conn., an ultra -high frequency 
program was viewed by the members 
of the press on the screen of a current 
model Crosley TV Set taken at random 
from the stock of a Bridgeport televi- 
sion and appliance store. 

The program was received with strik- 
ing clarity and fidelity, completely ful- 
filling the promise of interference -free 
pictures received in the UHF television 
band. 

Conversion troubles ? Heavy expense ? 
A newspaperman from the audience at 
the Hotel Barnum was handed a screw- 
driver and asked to do the conversion 
job. Loosening two wires leading from 
the back of the set, attaching them to 
a simple, inexpensive device known as 
the Crosley Ultratuner, and connecting 
the Ultratuner to the set, he did the 

trick in less than three minutes. 
He then tuned the Ultratuner to the 

UHF telecast as simply and precisely 
as selecting a program on VHF chan- 
nels. Placed on top of the TV receiver, 
the Ultratuner is housed in an attrac- 
tive cabinet no larger than a small 
table radio. 

The secret of this simplified conver- 
sion method was explained by Crosley 
engineers, who said that provision for 
UHF reception has been made in the 
design and construction of all Crosley 
sets built in the past two years. 

As a result, he explained, conversion 
does not require dismantling the set 
and replacing or adding new parts in 
the TV receiver, and no service or ex- 
pert electronics help should be needed. 

THE PACE -SETTING DESIGNS ARE 

II.VII11 .t TELEVISION NEWS 
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Here's why 

Crosley TV is No 

UHF Conversion Problem 
As far back as early 1948, Crosley start- 
ed preparing for the coming of ultra- 
high frequency television -in two ways: 

1. In the Chassis. In every Crosley 
TV Set built in the past two years, provi- 
sion has been made in the circuit for the 
reception of UHF. It's so easy that with 
a screwdriver, your customer can do 
the complete job himself -just by hook- 
ing up two wires on the outside of the 
set -in two or three minutes. His only 
outlay will be the cost of the inexpen- 

Better Products for happier Living 
Shelvador RQ Refrigerators ...Freezers....Sinks...Garbage Disposers...Radiosp,W /1 
Electric Ranzes...Electric Water Heaters...Steel Kitchen Cabinets...Television 

CINCINNATI 25, OHIO 

Leadi,cg newspaper and magazirre science editors witracss Crosley's amaz- 
ingl simple method of UHF conversion is :s first pubic demonstration. 

sive Ultratuner when and if 
UHF telecasts begin in your 
area. Nc adjustments, no re- 
moval of chassis, no unneces- 
sary service calls needed. No 
parts need be changed or added 
in Csosle,, -built sets. Your cus- 
toma- simply takes the Ultra - 
tuner home under his arm and 
installs it with about as much 

ease as putting a bulb in a reading 
lamp. It's just that simple. 

2. In the Tuner. Crosley employs con- 
tinuous tuning with its famous Unituner. 
In the picture above, you will note 
"UHF" marked on the dial between 
Channels 6 and 7. At this point (122- 
132 megacycles) is located the best se- 
lection for a UHF interference -free con- 
version channel. Most other manufac- 
turers' televilsion sets -with tuners of 
the "click" or "jump" type -have not 
provided for this channel. 

YOU CAN SELL CROSLEY 
TODAY -with even greater 
confidence! You can assure 
your customers that they 

CROSLEY DIVISION 

COMING FROM CROSLEY! 

.lone, 1951 

are buying a set today ;hat is built for 
the -uture -not one that will be obso- 
lete pr too e) pensive to convert to UHF 
reception. 

Again, Cms_ey sets the pace in elec- 
tronics by being first with an easy UHF 
cone ersion method. We _ iave given these 
facts to the pnPlic through the editorial 
press and lull -page newspaper an- 
nouncements which we think will help 
to clarify the confusion on UHF to 
the advantage of all television dealers. 

The Crosley Ultratuner will give 
every Crosley owner a full range of 
UHF channels and a full range of VHF 
channels without sacrificing a single 
VHF channel. 

You'll get it all completely, clearly, 
economically on a Crosley. For further 
details about the Crosley TV line, write 
us for the name of your nearest Crosley 
Distributor: Crosley Division, AVCO 
Manufacturing Corporation, 1329 Ar- 
lington St., Cincinnati 25, Ohio. 
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ACTUAL 
SIZE 

PYRAMID 
TINY TYPE 85LPT 

TUBULAR 

PAPER 

CAPACITORS 

Fit anywhere! 
Suitable for 
85 °C. operation! 
CAPACITANCE RANGE: 

.0001 TO .5 MFD. 

VOLTAGE RANGE: 

200 TO 600 V., INCLUSIVE 

Sturdily built in phenolic - 
impregnated tubes. Ends 
are plastic -sealed. 

WRITE FOR COMPLETE LITERATURE 

Representatives and Distributors 
Throughout the U.S.A. and Canada 

PYRAMID 
PYRAMID ELECTRIC COMPANY 

1445 Hudson Boulevard 

North Bergen, N. J., U. S. A. 

TELEGRAMS: WUX North Bergen, N. J. 

CABLE ADDRESS: Pyromidusa 

28 

D. W. GUNN has been named equip- 
ment sales manager of the radio and 
television tube divi- 
s i o n of Sylvania 
Electric Products 
Inc. 

Formerly as s is t- 
ant to the corn- 
pany's general sales 
manager, he w i l l 
now be responsible 
f o r administering 
the equipment sales organization and 
will also supervise and direct activi- 
ties of the company's district offices 
throughout the country. 

Mr. Gunn has been associated with 
Sylvania since 1932, transferring to 
the radio tube division in 1934. He is 
a graduate of Northwestern Univer- 
sity and is a member of the IRE and 
the Sales Executives Club. 

* * * 

BRIG. -GEN. GEORGE I. BACK, General 
MacArthur's Signal Officer in Tokyo 
since 1947, has been nominated by the 
President to be Chief Signal Officer 
of the U.S. Army. He will succeed 
Major General S. B. Akin who served 
as Chief Signal Officer from April 1, 
1947 until his retirement from the 
Army on March 31st of this year. 

During World War II, from Septem- 
ber 1944 to November 1945, General 
Back served in the Mediterranean 
Theater of Operations as Deputy 
Chief Signal Officer of the Allied Force 
Headquarters, and as Chief Signal Of- 
ficer of the Mediterranean Theater. 

General Back has had a long and 
distinguished career in the Army and 
holds the Distinguished Service Medal, 
the Legion of Merit, the Order of the 
British Empire (Commander), the Or- 
der of the Crown of Italy, and the 
Brazilian War Medal. 

* * * 

CHARLES E. KRAMPF has been named 
executive vice -president of Aerovox 
Corporation by that 
company's board of 
directors. He suc- 
ceeds Bert Conway 
in the post. 

In addition to his 
new duties, Mr. 
Krampf will con- 
tinue to serve as 
president of the 
Electrical Reactance Corporation, the 
ceramic division of Aerovox. As execu- 
tive vice- president he will have super- 
vision over the Aerovox plants in New 
Bedford, Massachusetts and Hamilton, 
Ontario. He will be in charge of the 
over -all operation of the corporation 
and its subsidiaries and directly re- 
sponsible to the president, W. Myron 
Owen. 

Mr. Conway, who resigned his post 

as executive vice -president, will re- 
main with the company on a consult- 
ing basis and continue to serve on the 
board of directors. 

* * * 

HYTRON RADIO AND ELECTRONICS 
CORPORATION and Columbia Broad- 
casting System, Inc. have concluded 
an agreement whereby the assets and 
business of Hytron will be acquired by 
CBS through an exchange of stock. 

When the transaction is consum- 
mated, the television and radio tube 
manufacturing business of Hytron 
and the television and radio set manu- 
facturing business of Hytron's subsid- 
iary, Air King Products Co., Inc. will 
continue under the management and 
direction of its present officers. 

Lloyd H. Coffin and Bruce A. Coffin, 
chairman and president respectively of 
Hytron, and David H. Cogan, president 
of Air King, will be among four repre- 
sentatives of Hytron who will become 
directors of CBS. 

Under the agreement the stockhold- 
ers of Hytron will receive thirty -one 
shares of CBS stock for each hundred 
shares of Hytron stock. 

* * * 

LEONARD F. CRAMER, vice -president 
B. Du Mont Lab- and director of Allen 

oratories, Inc., has 
been named to head 
the firm's newly - 
formed' government 
liaison department. 

The new depart- 
ment will be re- 
sponsible for Du 
Mont's defense mo- 
bilization planning 
and will work with government offi- 
cials on armed forces contract nego- 
tiations. 

During World War II, Mr. Cramer 
had charge of the company's negotia- 
tions with the government and planned 
the firm's war production, from its 
first contract with the Signal Corps. 
Organization and personnel for the 
new department are expected to be an- 
nounced shortly by Mr. Cramer. 

* * * 

THE WORKSHOP ASSOCIATES, INCOR- 
PORATED of Needham, Massachusetts 
has become a wholly -owned subsidiary 
of THE GABRIEL COMPANY of Cleve- 
land. The antenna company will con- 
tinue to operate in substantially the 
same manner as it has in the past . . . 

BERGEN -PASSAIC ELECTRONICS, INC. 
has recently entered the consulting en- 
gineering field, specializing in service 
engineering. Headquarters are at 325 
Elm Avenue, in Bogota, New Jersey. 
Eugene Ecklund and Gregory Coutou- 
pis are the principals in the new firm 
. . . CANNON ELECTRIC DEVELOPMENT 
COMPANY of Los Angeles has changed 
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...still available 

....still tops 

HERE'S PLUS BUSINESS! 

Use G -E phono Preamplifiers to 
sell modernization to your cus- 
tomers. Self- contained for easy 
installation, these units are ready 
to operate when connected to 
a power source. They provide 
sufficient amplification to enable 
the Variable Reluctance Car- 
tridge to be used with any stand- 
ard phonograph. 

Type RPX -041 

PRODUCT shortages? Sure. But 
there's never a letdown in the 

quality of G -E phono- accessories 
... and the items shown above are 
still available to manufacturers, 
jobbers, dealers and servicemen. 

The G -E tone arm is built to 
accommodate the famous G -E 
Triple Play Cartridge (also in 
stock). It's equipped with ball 
bearings for smooth lateral move- 
ment ... special light weight alloy 
keeps the arm mass to a minimum 
... stylus pressure is constant at 
6 -8 grams for all three speeds to re- 
duce record wear. Plainly marked 
selector knob projects through 
the top of the arm -a single twist 

.lu111'. 0lLi 

Type RPX -050 (Triple Play) 

places either stylus in playing 
position. 

General Electric's high compli- 
ance Baton Stylus with diamond 
or sapphire tip is unsurpassed in 
its field. Stock it in quantity -give 
your customers listening quality 
that lasts. 

MANUFACTURERS: Your pro- 
duction requirements of General 
Electric phono - accessories can 
still be filled. General Electric ap- 
plication engineers have sugges- 
tions that will help you design a 
better product. Call or wire us 
today for details. General Electric 
Company, Parts Section, Electronics 
Park, Syracuse, New York. 

_ NMI = ® ill ....-- ---- Ell I 
General Electric Company, Section 961 
Electronics Park -Syracuse, N.Y. 
Please forward information on the G -E phono accessories checked: 

Variable Reluctance Replacement Phono Tone 
Cartridges Styli Preamplifiers Arms 

NAME 

ADDRESS 

CITY_ 

.GENERAL 
° TAT E 

' 
1 

' 

ELECTRIC- 
29 
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NEW ASTATIC CARTRIDGE 
REPLACES ADMIRAL 78 RPM 

SNAP -IN CARTRIDGE 
(Admiral 
Part No. 
A1372) 

Special Astatic Model 

402 -M Ceramic Cartridge 
is Designed for Simple 

Plug -in Installation 
INSTALLING Astatic's special new 

402 -M Ceramic Cartridge in the Admiral Arms 
for which it was designed is a simple matter 
of inserting the three -prong terminals in the 
three snap -in receptacles found in these arms. 
Snap -in action holds the 402 -M securely in 
place and nothing else need be done. 
Top -notch performance is assured. Output of 

the 402 -M has been increased above that of 

similar cartridges. Light weight and minimum 
needle pressure are additional advantages. 
Astatic type "G" replaceable needle with 3 -mil 

precious metal tip is employed. 

Model List Price Minimum 
No. I Needle Pressure 

Output Voltage 1000 
c.p.s. 0.5 Meg Load 

Frequency 
Range c.p.s 

Needle 
Type 

Approx. Net 
Wt. in Grams Code 

402 -M 56.90 12 gr. 0.7' 
'Audio -tone Test Record 

50 to 10,000 
I 

G -78 
(osmium tip) 

8 ASWZN 

Write for new Astatic Form 
No.51, Complete Reference 
Chart on Astatic Cartridges 
which are Replacements for 
various Admiral Phono- 
graphs and Phonograph 
Combinations. 

30 

CORPORATION 
C O N N E A U T, O H I O 

CANADA CANADIAN ASTATIC LTD, TORONTO, ONTARIO 

the name of the company to CANNON 
ELECTRIC COMPANY in the interest of 
simplicity and brevity. The company 
is continuing to operate as a division 
of CANNON MANUFACTURING CORPO- 
RATION . - . Richard R. Hayes has an- 
nounced the formation of a new engi- 
neering firm, RICHARD R. HAYES & AS- 
SOCIATES. The new company, which 
specializes in FM, AM, and TV engi- 
neering, has headquarters at 1608 Mar - 
dell Avenue in San Antonio. 

s 

STANLEY F. PATTEN has been named 
director of mobilization planning for 

the government de- 
partment of the Al- 
len B. Du. Mont Lab- 
oratories, Inc. 

Mr. Patten, who 
retired from the 
Navy in 1947 with 
the rank of Rear 
Admiral, will be re- 
sponsible for the 

maintenance of master production con- 
trol and plant loading of all Du Mont 
plants as well as security matters and 
federal controls. He has been with the 
company as assistant to the organiza- 
tion's president since July 1947. 

During his Navy service from 1917- 
1947, Mr. Patten specialized in elec- 
tronics and communications. He took 
his post graduate work at the U.S. 
Naval Academy and at Yale Univer- 
sity. 

* * * 

THE CITY OF NEW ORLEANS will have 
live television by the middle of 1952, 
if present plans materialize. 

Coaxial cable facilities to provide 
direct transmission for WDSU -TV in 
New Orleans have been ordered 
through the American Telephone and 
Telegraph Company by the National 
Broadcasting Company and the Ameri- 
can Broadcasting Company. 

Until cable facilities are extended, 
WDSU -TV will continue to bring tele- 
viewers in the New Orleans area net- 
work programs by means of kinescopes 
and special films. 

* * * 

FRANK D. LANGSTROTH, formerly gen- 
eral manager of sales and commercial 

relations of the 
Lansdale Tube Com- 
pany, a wholly - 
owned subsidiary of 
the Philco Corpora- 
tion, has been named 
president of Starrett 
Television Corp., 
succeeding R. D. 
Burnet. 

Mr. Langstroth has been connected 
with the radio industry for the past 25 
years in both tube and radio manufac- 
turing. He began his career in Cali- 
fornia in the sales and service branch 
of the Grigsby -Grunow Co. He has 
been associated with Arcturus Radio 
and Tube Co., and Sylvania Electric 
Products Inc. during his career. 

During World War II, Mr. Langs- 
troth served with the U.S. Signal 
Corps as a Major and was chief of the 

(Continued on page 106) 
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benefits from 

picture tube shells 

of USS 
Stainless Steel 

Set owners, dealers and servicem. n alike 
are enthusiastic over picture tubes with 
shel_s of USS 17 -TV Stainless Stael. For 
good reason, too, because this oatstarding 
development in tube construc:io- c ffers 
real benefits to everybody concerned. 

SET OWNERS like the sharp, clear jic :urea 
that metal shell construction makes pos- 
sible . Since the face plate is mac e eepa- 
rate_y from the shell, it can be ma ie 'rom 

drawn glass having better optical qualities 
than that tined in other tubes. Owners also 
appreciate the strength and safety of Stain- 
less tubes. The compression fit between 
the face plate and shell provides greater 
resistance to outside atmospheric pressure. 

DEALERS are sold on the light weight of 
tubes with Stainless Steel that makes them 
easier to store and easier to handle. Stain- 
less shell tubes weigh one -fourth to one- 
third less than ordinary tubes ... the 17" 
rectangular tube shown here weighs only 
10 pounds. 

SERVICEMEN appreciate the safety and 
light weight, too. And they say that the 
clearer pictures mean better -satisfied tele- 
vision customers. 

Tube manufacturers are putting these 
advantages of Stainless Steel construction 
into both rectangular and round tubes. 
And they are finding USS 17 -TV Stain- 
less Steel- developed particularly for this 
job -the ideal picture tube material. So 
put your sales efforts behind the new sets 
with metal shell tubes of USS Stainless 
Steel, and make it a point to recommend 
them for replacements. too. 

AMERICAN STEEL & WIRE COMPANY, CLEVELAND COLUMBIA STEEL COMPANY, SAN FRANCISCO 
NATIONAL TUBE COMPANY, PITTSBURGH TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM UNITED STATES STEEL COMPANY, PITTSBURGH 

UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST -TO -(OAST UNITED STATES STEEL EXPORT COMPANY, NEW YORK 

U55 STAINLESS STEEL 
SHEETS STRIP PLATES BARS BILLETS PIPE TUBES WIRE SPECIAL SECTIONS 

t-sae 
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New glass- and -metal picture tube - 
developed by RCA scientists and engineers- 
gives a 17 -inch television picture in a 

20% smaller cabinet. 

/W_7k7/2 'squares sway" 

wiíh a 4verRC1a/e - s`na / /er fuóe! 

Ideal for mass production, compact, and 
lower in cost, RCA's glass- and -metal 
picture tube was a major advance in 
television history. 

Now comes still another important RCA 
engineering advance, rectangular glass -and- 
metal kinescopes. Engineered for the big 
17 -inch pictures you want in a receiver that 
takes up less cabinet space -as much as 20% 

less -the new kinescope gives you finer pic- 
tures than ever before . . . in sharp and 
brilliant focus over every inch of your screen. 

C 
32 

And, as yet another step ahead, RCA's new 
picture tube offers an improved type of 
Filterglass faceplate -frosted Filterglass - 
developed on principles first investigated by 
scientists of RCA Laboratories, to cut reflec- 
tion, and give you sharper picture contrast. 

See the latest advances in radio, television, 
and electronics at RCA Exhibition Hall, 36 
West 49th Street, N. Y. Admission is free. Radio 
Corporation of America, RCA Building, Radio 
City, New York 20. 

See the new RCA Victor home tele- 
vision receivers -with the 17 -inch 
rectangular picture screen -at your 
RCA Victor dealer's today. 

RADFO CORPORAT/OM of AMEARZCA 
World Leader ir7 Ratio -Frsf ín 7a/evísion) 
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Most_ oft., 

1951 

Television 
Servicing L f ,notion 

9 

New 1951 Television Manual 
This newest giant volume of the series covers 
1951 factory data on all popular television sets Of all stakes. There are circuit explana- tions, 1112 pages of alignment procedure, test Patterns, response curves, pages of wave- forms, voltage charts. service hints, and dozens of large double -page circuit diagrams. Manual style binding. At your parts $l 
jobber or by mail, special price, only 
1950 TV Manual. Includes service infor- mation on all popular TV sets of all makes from Admiral to Zenith. Large size: 8 %x11 ", phis ten mammoth 11x15" blueprints. $3 Amazing bargain at only 
1949 TV Manual. Similar to the volume listed above. Ilan 192 extra -lage pages, plus 
9 double- spread giant blueprints. $3 
To order see coupon below, only 
1948 TV Manual. Earlier volume has mate- 
rial on all popular TV sets of this period. Large size: 81 /ax11 ". Remarkable value. $ 
Including 8 fold -out blueprints, only 
1947 FM and TV Manual. Data covers all needed FM and television sets including 
popular R.C.A. 53OTS. Size: 81/2x11 ". 2 Service material on 152 pages. Only $ 

7teec SUPREME 1951 TV Manual 
INCLUDES ALL POPULAR SETS 

The new 1951 TV manual has complete 
service material on every popular television 
set of every important manufacturer. Here 
is helpful, practical, factory -prepared data that will make servicing and adjustment easy 
for you. This new giant manual, as well as 
the previous volumes listed at left, has corn - 
plete circuits, alignment facts, test patterns, 
response curves, service hints, voltage charts, 
waveforms, recommended changes for im- 
provement, and many double- spread diagram 
blueprints. Here is your TV service material 
to help you become an expert, and at only $3 
and $2 per manual. 

FIND -FIX ALL T -V FAULTS 
Use the new 1951 TV manual and the earlier volumes (see listing at left) to help you with all 

TV repairs. Cuts hour- wasting jobs to pleasant 
moments. Use test patterns for quick adjust- ment, or look up probable cause of trouble in the 
pages of hints after simply observing fault in video picture. No equipment needed with these tests. 
Or use your voltmeter and compare values with many voltage charts included. With an oscillo- 
scope you can get waveforms similar to hundreds illustrated using test points suggested and in a 
flash locate what once used -to -be a hard -to -find fault. Order at our risk for a 10 -day trial. Use 
coupon at bottom of page. 

All Supreme 
Publications TV 
intr.! Radio man- 
uals are compiled 
by Al. Reitman. 
radio engineer. 
teacher, author, 
and serviceman. 

RADIO»E LECTRON ICS 
HOME-STUDY COURSE 

nt rnc,at 

NEW AMAZING OFFER 
Here is the most amazing bar- 

gain in radio training. The price 
scoop of the year. For only $3.95 
(full price} yott receive a com- 
plete radio- electronics course of 
53 large, fact -packed lessons. Cov- 
ers every topic of radio funda- 
mentals, practical servicing, TV, 
FM, audio, and industrial elec- 
tronics. Published in three giant 
boks. hound in one super -manl- 
urolh t itotte. Printed in 1951. 
Compares lesson by lesson with 
the hest $200 home -study corre- 
spondent courses; but here you 
get all lessons at one time at the 
unheard -of bargain price of only 
$3.95; nothing further to pay or 
buy. 

THREE COURSES IN ONE 
The complete training of these Si large 

lessons is really TII1tEE distinct courses on: (I) Practical Radio, (2) Applied Electronics, 
and (3) Radio Servicing. The lessons are 
clear, practical, easy to master and use. 
Early lessons will make fundamentals clear 
even to a beginner, ttltile other lessons will 
give you the practical "know -hone" of an expert. Notice in the illustration u' the manuals, at top, that the wide Fnlulltn on 
each page has the text, while the narrow 
column contains pertinent explanations usu- ally supplied by a teacher. These teacher 
comments guide you over the lard parts, stress points of importance, tell you hoar to perform practical experiments using any 
house radio. There are hundreds of review 
stilt- testing questions, 427 drawings, pie- tuns, diagrams, and over a thousand 
service hints. 

YOURS TO TRY FOR 10 DAYS 
Just send no -risk coupon, at right, and receive the 3- volume COURSE for 

a free examination. Use all this material a full 10 days in your own home. 
Reatl a few lessons, examine the hundreds of illustrations, apply some of the hints to fix a couple of radios. Only then, if you are pleased, the com- plete course of 53 lessons, its three volumes, is yours to keep for only $3.95, full price; otherwise, it costs you nothing for the use and ex- t 5 A amination. Fair enough? Please rush coupon or ask your jobber 7_7 
while your special price is still only V 

Supreme Publications 
3'727 WEST 13th ST. CHICAGO 23, ILLINOIS 
.I rau', 195 

AMAZING BARGAIN OFFER 
The new 1951 TV manual is the most re- 

markable value offered by Supreme Publica- 
tions in their 17 years of business. This giant - 
size television servicing manual at only $3, or 
the TV manuals for previous years for only 
$3 and $2 each, are amazing bargains and 
defy competition. There is nothing else like 
them. Each manual is a virtual treatise on 
practical television repairs. By normal stand- 
ards, each such large manual packed as it is 
with practical facts, hundreds of illustrations, 
diagrams, charts, photographs, and expensive 
extra -large blueprints, should sell for $10- 
but as SUPREME special values they are 
priced at $3 and $2 each. Only a publisher 
who sold over one million television and radio 
manuals can offer such bargains based on 
tremendous volume -sales. 

YOURS TO USE ON TRIAL 
Be ready to repair any TV set by having in 

your shop all five Television Manuals de- 
scribed at left. Or try the new 1951 TV 
manual to see what an amazing bargain you 
get for only $3. Order on no -risk trial by 
using coupon at bottom of page. 

SUPREME RADIO MANUALS 
New 1950 Radio Diagrams 

Now you can benefit and save 
money with Supreme amazing man- 
ual scoop. This one giant volume has 
all the service data you need on all re- 
cent radio sets. Here you have clear- 
ly printed large schematics, needed 
alignment data, parts lists, voltage 
values, and information on stage 
gain, location of trimmers, and dial 
stringing illustrations. This is the 
help you need to find tough faults in a 
jiffy. The new 1950 radio manual is 
a worthy companion to the 9 previ- 
ous volumes used to an advantage 
by over 128,000 shrewd radio men. 

41s.,,or: 

_ - 

BIGGEST BARGAIN IN SERVICE DATA 
Wise servicemen know that Supreme Publications manuals 

have all the material needed at the lowest prices. For the re- 
markable bargain price (cnly $2 for most volumes) you are 
assured of having on hand needed diagrams and all other essen- 
tial repair facts on almost all sets you will ever service. Every 
popular radio of all makes, from old- timers to new 1950 sets is 
covered. Select manuals wanted, see list below. 

SUPREME RADIO MANUALS for PREVIOUS YEARS 

1,949 1948 1947 1546 1542 154? 1940 1939 
SUPREME Most -Often -Needed RADIO DIAGRAMS 
Each Manual only $2. (1949 is $250); 192 pages of diagrams, 
alignment data, voltage values, parts lists, and service 
hints; large size, 8$Ç x 11'. To order, see coupon below. 

1926 -1938 
RADIO 

Diagrams 
240 Pages 
Price $2.50 

NO -RISK TRIAL ORDER COUPON 
SUPREME PUBLICATIONS, 3727 W.13 St.,Chicago 23, ILL. 

Send manuals checked ® below and at right. 
Von guarantee complete satisfaction or money back. 

New 1951 Television Service Manual $3. 
1950 Television Manual, $3. I949 TV, $3. 
1948 TV, $3. 1947 TV & FM, only $2. 
Radio & Electronics Course, 53 lessons. .$3.95 

I am enclosing S Send postpaid. 
D Send C.O.D. I am enclosing deposit. 

Naine: 

Address: 

Most -Often - Needed 
RADIO Diagram Manuals 

New 1950 Manual, $2.50 
1949 Radio Manual, $2.50 
1948 

1547 a PRICED 
Li 1946 ONLY 1946 Z 

1942 g 

1941 p 
1=1 1940 p 

1939 á EACH 
1926.1938 Manual, $2.50 

$2 
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REG. TRADE MARK 

HERMETICALLY- 
SEALED 

TUBULAR PAPER CAPACITORS by PYRAIVI I D 

Pyramid Type PG "GLASSEAL" miniature paper capacitors 

are assembled in metal tubes with glass -metal terminals. 

They will fully meet the most exacting demands of high 

vacuum, high pressure, temperature cycling, immersion 

cycling and corrosion tests. 

TEMPERATURE 

RANGES: -55° to + 125 °C. 

CAPACITANCE 

RANGE: .001 mfd. to 1.0 mfd. 

VOLTAGE RANGE: 100 to 600 
v.d.c. operating 

Available through your local distributor 

PYRAMID Electric Company 
pr GENERAL OFFICES and PLANT NO. I PLANT NO. 2 

1445 HUDSON BLVD. a NORTH BERGEN, N. J. 155 OXFORD ST. o PATERSON, N. J. 
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 Pick Up Those PROFITS 

Front PORTABLES i By 
A. W. BERNSOHN 

Managing Director 
National Appliance & Radio Dealers Assn. 

Ward off that arid- sunaaner sales and service slump 
bg instituting an agressive "portable" campaign. 
This seasonable merchandise is a real gold mine. 

(1 ) Stewart- Warner "Turnabout," a.c.- d.c.- battery, 4 tubes plus rectifier. Color: 
forest green. Price $39.95. (2) Westinghouse Models 342P5, 343P5, a.c.- d.c. -bat- 
tery; 5 tubes plus rectifier. Colors: red -black (342P5), brawn -tan (343P5). (3) Air 
King Model A -520A, a.c: d.c: battery, 4 tubes plus rectifier. Color: Ivory. Price $2E.95. 
(4) Arvin Model 446 -P, battery, 4 tubes. Colors: sun tan, burgundy. (5) Crosley 
"Riviera," a.c..d.c.- battery. Colors: New Brunswick and Salvador blue; meadow and 
sea mist green; fez red and sport beige; saddle brown and beige; black. Price $44.95. 

STHE brightest hope for relief from the traditional 
summer slump in radio service and sales, pick up 
those profits from portables! 

Every year the servicing and sales fraternity is reminded 
of this profitable source of revenue but the man who goes 
out and gets his full share of the business is as rare as 
winning a five -horse parlay. 

Here's a check list of ideas. Not all 
of them will apply to your business but 
chances are that you'll find some that 
will fit and others that will start you 
thinking of adaptations that can be 
made to tailor them to your require- 
ments. 

There are 8i /2 million portables in 
use today, ranging in age from this 
season's purchases to receivers that 
have passed their fifth birthday. Not 
many of the receivers made before 1947 are still around 
but that doesn't mean that there isn't plenty that can be 
done along the servicing line even with these newer sets. 
This large number of portables in the hands of the con- 
sumer means almost unlimited service opportunities for 
the summer months, since such check -ups usually result 
in battery sales, tube replacement, and both major and 

minor service jobs. It is business well worth going after! 
Since the portable is going places and will be subjected 

to the roughest treatment given almost any receiving 
equipment in civilian use, it is important that all solder 
joints be firm and the whole repair job be heavy duty. If 
you do a creditable job on repairing portables, you'll get 
plenty of business -word -of -mouth advertising is a power- 

ful sales medium and a satisfied cus- 
tomer can give your portable business 
a real shot -in- the -arm. 

The technician's selling job also in- 
cludes the task of persuading the vaca- 
tioner that since his portable will be 
his good and constant companion 
throughout the summer it is deserving 
of a thorough check -up at the same 
time that his fishing tackle and golf 
clubs receive their seasonal going over. 

One of the most effective methods of attracting portable 
business is to offer a flat -rate service charge, listing all of 
the features of such a check -up. Such services could in- 
clude thorough tube, battery, and wiring inspection, a com- 
plete operational test, and cleaning. Some service dealers 
make arrangements with their neighborhood shoe repair 
men to replace the worn leather handles on portables. 

EDITOR'S NOTE: Unless otherwise stated, 
all portable receivers shown in this 
article cover the standard broadcast 
band. Prices, where quoted, do not in- 
i,ude batteries and are those preva.il- 
.rI in, the central and eastern sections 

irol are subject to change. For south- 
ern and Pacific Coast areas, prices may 
fin higher because of the differential in 
,! Aping charges prevailing. 
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Don't forget that the more attractive and comprehensive 
you make this list, the greater your chances for attracting 
volume business. 

Ways of presenting this message to prospects are only 
limited by the ingenuity of the technician. A postcard 
mailing to all past portable customers is good for the 
medium sized, self -servicing dealer, especially if a double 
postcard is used so that all the customer needs to do is 
check a square and sign his name. 

Advertisements in the vacation and travel section of 
newspapers can be effective if imaginative themes are used 
in setting up the ad. These same ads can stimulate portable 
sales as well as offer your servicing. Consider such ideas as 
bold headlines featuring the name of some radio favorite 
on the air during the summer, for example : 

TAKE BING CROSBY ON YOUR VACATION 
You'll have him and all your other radio favor- 
ites as companions when you take along a port- 

able set -kept in perfect condition by 

YOUR NAME AND ADDRESS 

P.S. If you haven't selected your portable radio 
as yet, you can get one here for as little as $00.00. 

A large sign in your shop window advising prospective 
customers that you are equipped to handle portable sales 
and service is an inexpensive way of stimulating business 

10 

(6) Zenith Model G500, a.c: d.c: battery, 
b.c: s.w., 3 tubes plus rectifier. Color: block. 
?rice $11 ...25. (7) Zenith Model G503, c.c.- 
d.c: battery, 5 tubes plus rectifier. Colors: 
brown, bkack. Price $49.95. (8) Zenith 
Model 40933, a.c: d.c.- l.cttery, 4 tubes plus 
rectifier. Colors: blue, grey, black. ?rice 
539.95. :9) Hallicrafters Model 5R24, c.c.- 
d.c: battery. 4 tubes plus rectifier. Color: cys- 
-er grey. Price $34.95. (10) Hallicrcfie_s 
Model S -72L, a.c: d.c: battery, all -wave. 8 
rubes pits rectifier. Color: brown. ?rice 
5119.95. (11) Emerson Model 646, a.c:d.c: 
battery, 4 tubes plus rec:itier. Colors: maroon, 
saddle tan, green, ivory. Price $29.95. (12) 
_Emerson Model 656, a.c.-d.c :battery, 5 tubes 
plus rectïier. Colors: maroon, sand. ?_ice 
539.95. 131 Emerson_ Model 657, a.c.rd.c: 
battery, S lutes plus rectifier. Color: simu- 
_ated alligator. Price $44.95. (14) Pbilco 
Model 634, a.. d.c :battery, 4 tubes plus rec- 
:ifier. Co. ors: teal green_, maroon, Caribbean 
blue, Sw=_disk red. Price $39.95. (15) 
Philco Model 633, a.c: d.c: battery, 5 tubes 
plus recti_ier. Color: genuine cowhide. (16 ) 
Philco Mbdel 629, a.c :3.c. battery, 4 tubes 
plus rectfier. Colors: teal green, maroon. 
Price $34.95. (17) Philco Model 632, a.c: 
d.c: batte-y, 4 tubes plus rectifier: Color ma- 
roon plastic with brass trim. Price $49.95. 

14 
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18 
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(18) RCA Model B411, battery. 4 tubes. 
Color: brown. Price $29.95. (19) RCA 
Model BX -6, a.c.-d.c.-battery, 5 tubes plus rec- 
tifier. Color: brown with aluminum. (20) 
RCA Model BX -55, a.c.-d.c.-battery, 4 tubes 
plus rectifier. Color: maroon. (21) RCA 
Model BX -57, a.c.-d.c.-battery, 4 tubes plus 
rectifier. (22) Motorola Model 51M1, a.c.- 
d.c: battery. Colors: forest green, maroon 
(51M2). (23) Motorola Model 6111, a.c. -d.c.- 
battery. Colors: forest green, maroon (61L2). 
(24) Motorola Model 51L1, a.c.-d.c.-battery. 

Colors: green, maroon (51L2). (25) Ad- 
miral Model 4T11, a.c.-d.c.-battery. 4 tubes 
plus rectifier. Color: ebony. Price $29.95. 
(26) Admiral Model 4W18, a.c.-d.c.-bat- 

tery, 4 tubes plus rectifier. Colors: hunter 
green, dawn grey (4W19). Price $36.95. 

23 

24 

25 

26 

and has the additional advantage of cutting down on pick- 
up and delivery expense. Handbills and postcard mailings 
to names in the telephone directory are also good catch -ails, 
although admittedly less effective than pin -point selling. 

Look over the advertisements being run by the manufac- 
turers on their new portables. You can adapt many of their 
proven ideas to the selling of service. 

One critical consideration in portable servicing is your 
tube supply. Before setting up any large scale campaign, 
check it carefully and secure tube substitution charts from 
the manufacturers covering tubes in short supply. Lack 
of these replacements may prove to be your principal 
handicap and the more fully you anticipate these diffi- 
culties, the less likely is it to impede a successful campaign. 

In reviewing portable servicing possibilities, remember 
to remind your vacationing customers to take along an 
extra set of batteries. Failure to do so may cost you a good 
customer in case his receiver gives up the ghost in some 
remote spot. When the customer is having his portable 
reconditioned is the perfect time to make this suggestion. 

Rentals 
Since many portables are listed at less than $50, the 

restrictions of Regulation "W" covering rentals and sales 
do not apply. This means that there is nothing to keep you 
from renting portables if you wish and then later convert- 
ing them to sales by permitting the prospect to apply the 
rental fee as a down payment or full purchase price on 
the set. 

Most vacation spots, public swimming pools, parks, and 
hotels offer some rental possibilities to the enterprising 
service dealer. Before jumping into this type of business, 

June, 1951 

however, work out a binding arrangement so that you don't 
lose the benefit of your risk to the concessionaires at these 
locations. Criteria for selecting a profitable location for 
rentals include: 

1. There must be sufficient prospect for demand to justify 
tying up the merchandise for the season. 

2. There must be some way to prevent theft of the 
portables or loss through irresponsible treatment of the 
set by the renter. In hotels, arrangements may be made 
to have the portable returned and checked at the time the 
guest checks out. Similarly, you are reasonably safe at 
watering places where the renter has a locker or at country 
clubs where he is a member. For rentals in public places, 

(27) Sentinel Model 335 -P, a.c.-d.c.-battery, 4 tubes plus 
rectifier. Colors: white (PI), brown (PW), forest green 
(PG), red (PM). (28) Sentinel Model 312, a.c.-d.c.-bat- 
tery, 4 tubes plus rectifier. Colors: green (PG), brown (PW). 

37 

www.americanradiohistory.com

www.americanradiohistory.com


(29) General Electric Model 606, a.c. -d.c.- battery, 4 tubes plus rectifier. 
Colors: cactus green, burgundy red (605). Price $36.95. (30) General 
Electric Model 611, a.c: d.c: battery, 5 tubes plus rectifier. Colors: cactus 
green, burgundy red (610). Price $46.50. (31) Tele -tone Model 228, a.c: 
d.c:battery, 4 tubes plus rectifier. Colors: maroon, green. (32) Trav -Ler 
Model 5022, a.c: d.c: battery, 4 tubes plus rectifier. Color: red and ivory. 

31 

it is best to demand full identification and /or substantial 
security. 

3. There must be sufficient free time for the renter to 
make use of the portable. In some areas, such as camps 
and hotels with pre -planned activities, adequate leisure is 
too much of a rarity to make portable renting profitable. 

4. There should be a large enough number of sets in use 
to make the project worthwhile from the collection, book- 
keeping, and maintenance standpoint, to cover the inevi- 
table losses on some rentals and to pay a reasonable per- 
centage of the receipts (seldom less than 25 per -cent and 
often as high as 50 per -cent) to the attendant to whom 
the rental receivers have been entrusted. 

Don't overlook the possibilities of handling rentals from 
your place of business as it brings likely prospects into 
your store. 

When you go into the rental business prepare for night 

(33) Jewel Model 5050, a.c: d.c: battery, 4 tubes plus rec- 
tifier. Color: ivory and maroon. (34) Mitchell Model 1256, 
a.c.d.c: battery, 4 tubes plus rectifier. Color: maroon. Price 
$39.95. (35) Fada Model P111, a.c: d.c: battery, 4 tubes 
plus rectifier. Colors: ebony (E), maroon (M), ivory (V). 
(36) Fada Model P -130, a..c: d.c: battery, 3- bands, 4 

tubes plus 2 rectifiers. Color: two -tone simulated leather. 

work and early morning deliveries unless you have a good 
stock of replacement sets on hand. These must be kept in 
good condition otherwise you will discourage the agencies 
which handle the renting of your portables and the whole 
business will go to pot in a hurry. 

Consignments 
Frequently the outlying retailer or the small service 

shop can bring in extra revenue by placing a few portables 
on consignment in outlets which would not normally have 
sufficient demand for this type of merchandise to warrant 
their carrying a full line of receivers. 

Typical of these outlets are luggage shops, travel r^;en- 
cies, hotel lobby gift stands, concessions in railroad sta- 
tions, and gasoline stations. 

Warning: The vendor will expect a good part of the prof- 
its on consignment merchandise, so use this selling method 
only when you have a generous supply of portables and 
personals on hand. 

Civil Defense 
While the appeal of this activity fluctuates with the suc- 

cess of our armies in the Far East, it does present an ex- 
ceptional opportunity for portable sales when and where 
there is the greatest interest in civilian defense. 

Most official publications recommend that the civilian 
defense worker have a portable, battery- operated radio re- 
ceiver in case of power failure. The widespread use of 
such receivers gives the civilian defense activity its most 
efficient means of mass communication. 

Check with your local defense program. Find out who 
is in command and what local interest has been aroused. 
Post a special offer for civilian defense workers, offering a 
free receiver to the defense unit that purchases a c__tain 
number of receivers. It could provide a lively and profit- 
able source of business. 

Special Promotions 
Ever since they first became a significant factor in the 

radio business portable receivers have constituted a good 
source of revenue. In the past four years these little re- 
ceivers have been responsible for more than a quarter -bil- 
lion dollar's worth of retail volume! Hardly a sum to be 
ignored. 

There are various ways of stimulating portable business. 
In one major city during the World Series, Western Union 
messengers were equipped with portable receivers, playing 
at a healthy volume and carrying a punchy advertising 
message of course, and turned loose on the city streets, 
walking slowly where the sidewalk traffic was the heavi- 
est. These "live" advertising messages attracted surpris- 

(Continued on page 84) 
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The ADMIRAL MODEL 41116S 

Fig. 1. The Admiral Model 
4H16S before conversion. 

By 
ROLAND KEMPTON * 

Editor, "Techni -talk" 

Complete circuit and cabinet change data for 
modifying a popular receiver for a 14" tube. 

LAST month we provided complete 
details on how a 10 inch General 
Electric Model 811 television re- 

ceiver could be converted to operate 
either a 12 or 16 inch tube. In this ar- 
ticle we will consider adapting the 
Admiral Model 4H16S, a set using a 10 
inch tube, for 14 inch tube operation. 

As mentioned previously, while these 
suggested changes have been carefully 
planned and tested by General Electric 
Company engineers, such changes can- 
not be guaranteed and may, in many 
cases, invalidate the manufacturers' 
warranties on such sets. 

The Admiral Model 4H16S is a 10 

inch combination. Because the inte- 
rior cabinet space is limited the set 
was converted to use a 14CP4 picture 
tube. The front panel of this receiver 
before conversion is shown in Fig. 1 
while Fig. 2 shows the converted set. 

There are several other model num- 
bers using the same chassis and front 
panel and the same conversion infor- 
mation will, of course, apply to these 
models. As is the case with many of 
these receivers, it will be necessary to 

These conversion notes originally appeared 
in the October -November 1950 issue of Gen- 
eral Electric Company's copyrighted publication 
"Techni- talk." 

Fig. 2. Front panel of set con- 
verted to use 14CP4 tube. 

remove the radio chassis as well as the 
television chassis in order to operate 
on the television section. 

Chassis Changes 
The first step in converting this set 

is to remove the picture tube. A 1 inch 
long piece of rubber cushion is then 
fastened to the top of the tube support 
brackets. This provides a shock mount- 
ing for the front portion of the 14CP4 
tube. The deflection yoke and focus 
coil should then be removed from the 
mounting bracket. Loosen the two 
screws which hold this bracket to the 
chassis and insert a 1/2 inch spacer, 
which may be made up of washers or 
oversize nuts, between the bracket and 
the chassis. This raises the rear of the 
picture tube and keeps it level. Move 

(Continued on page 128) 
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Sweep Alignment In 

AM RECEIVER 

SERVICING 
Crosley's "Riviera" portable. 

New Zenith AM -FM table radio. 

By 
P. F. RHODES 

Part i. Obviously the sweep method of aligning AM receivers is 

profitable and efficient but it also provides the uninitiated 
with an opportunity for practicing sweep generator techniques 
on relatively simple sets before tackling television receivers. 

SPORADIC attempts have been 
made in the past to demonstrate 
the value of the oscilloscope in 

AM receiver servicing. These attempts 
have been somewhat ineffective for 
three reasons. (1) Scopes and sweep 
generators are relatively complex in- 
struments, and 
cannot be success- 
fully used without 
out considerable 
study. (2) There 
are certain pitfalls 
which lie in wait 
for the beginner, 
and these have not 
b e en sufficiently 
stressed in the 
past. (3) Human 
nature is resistant 
to change, even 
when the change 
is for the better. 

The first objection to the use of 
sweep alignment equipment is becom- 
ing of lesser concern, because many 
radio technicians realize that they 
must prepare themselves for television 
servicing, and they have accordingly 
"studied up" on sweeps and scopes. It 
is also becoming apparent that there 
is no better way to get acquainted with 
sweep -alignment equipment than to 
make use of the instruments in routine 
radio servicing. Not only does learn- 

ing take place faster, because familiar 
jobs are being done in a new and much 
better way, but the working prob- 
lems are fewer at broadcast frequen- 
cies. Practical application of the sweep 
and scope on the AM radio service 
bench not only means more income for 

No. 510H table model by Sylvania. 

General Electric's Model 401. 

by a dreamy -eyed academician, but a 
practical how- to -do -it article. 

Although sweep alignment is both 
profitable and efficient, these advan- 
tages are frequently discounted by the 
human equation, or perhaps human 
nature, which is basically resistant to 
change. This limitation inevitably re- 
mains the personal problem of the 
reader, who should recognize that he 
is fortunate indeed if he has an open 
mind, and the will to succeed by im- 
proving his technique. 

Fig. 1 shows how a sweep gen- 
erator and oscillo- 
scope are con- 
nected to a radio 
receiver to obtain 
the over -all re- 
sponse curve from 
the antenna to the 
second detector. 
Fig. 4A shows the 
display that is 
often obtained on 
the scope screen. 
This is a voltage 
versus frequency 
curve which is the 
response charac- 

teristic of the receiver. 
Now let's go back to Fig. 1 and see 

what we have. The sweep- frequency 
generator produces a "wobbulal:ed" or 
frequency - modulated signal which 
sweeps back and forth over the pass - 
band of the receiver 60 times a second 
(power -line rate). If the receiver is 
tuned to receive a 1 mc. signal, then 
the sweep generator must be adjusted 
to put out a sweep signal having a 
center frequency of 1 mc. 

There are many advantages to be realized by "sweep aligning" AM radio receivers. 
First, the padder can be "rocked in" much more rapidly than by other methods. Sec- 
ond, the gain and bandwidth of the receiver can be quickly checked over the entire 
tuning range. Third, the receiver can be rapidly adjusted for the best compromise be- 
tween fidelity and sensitivity and, finally, there is no guesswork in the alignment job 
because the complete response curve is visible at all times during adjustment. 

Aside from the technical advantages, increased customer confidence is a plus which 
shouldn't be regarded lightly. The public is properly impressed by an organization that 
evidently knows what it is doing and makes use of the most up -to -date techniques. 

Furthermore, the day is soon coming when the screwdriver mechanic" will be as 
dead as the dodo. If the tidal wave of television activity hasn't reached your commu- 
nity as yet, rest assured.that it is coming and that sooner or later you will have to 
contend with instrument applications as never before. There is no easier way to "break 
in" on automatic curve tracing equipment than to become familiar with its application 
in standard AM radio receivers. 

After you have gained confidence in using these instruments for AM jobs, the next 
step would be to tackle FM receivers. You will find the sweep alignment technique even 
more valuable in the rapid alignment of wideband FM receivers. 
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the shop, and better work, but also 
prepares the technician for the inevi- 
table -the advent of TV in his commu- 
nity. 

Insofar as pitfalls are concerned, it 
is the purpose of this article to de- 
scribe and illustrate these pitfalls in a 
graphic manner. We will attempt to 
show the radio technician not only the 
paths that lead to trouble, but also the 
way to keep out of trouble. That is, 
this is not a "theory" article written 
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As we know, a radio receiver is in- 
tended to operate with an antenna 
having certain average characteristics. 
These characteristics load the input 
circuit of the receiver in typical fash- 
ion, and influence the character of the 
response. So, to do a realistic job, we 
provide a coupling network between 
the generator and the receiver. This 
network not only provides a normal 
load for the generator, but also loads 
the receiver normally, as mentioned 
previously. 

The output from the coupling net- 
work is delivered to the antenna input 
system of the receiver, so that the re- 
ceiver is energized in a normal fashion. 

The output voltage from the receiver 
can be taken anywhere along the line 
from the second detector to the speaker 
voice coil. However, as we shall see, 
there are frequently advantages to be 
realized in taking the output from the 
second detector (volume control). The 
oscilloscope is adjusted to sweep at 60 
cycles -per- second (power -line rate) to 
match the sweep- frequency generator, 
thus avoiding any sync problems. 

A.C.C. Bias Problems 
There's a very interesting story be- 

hind the a.g.c. bias override. Offhand, 
It might seem as though the receiver 
could be aligned with the a.g.c. opera- 
tive. However, this is not so. The rea- 
son is that the a.g.c. system has cer- 
tain recovery characteristics which in- 
terfere with the smooth operation of 
the sweep equipment. As the sweep 
signal rises in frequency, the output 
voltage from the receiver also rises, 
and the a.g.c. circuit "jumps in" and 
tries to resist this rise. Because the 
a.g.c. system partially succeeds in its 
effort, the result is a distorted curve, 
as seen in Fig. 4B. This type of distor- 
tion is very typical, and is a dead give- 
away which should be immediately 
recognized by every technician. 

To keep the a.g.c. system from de- 
feating our purpose in obtaining the 
true response curve of the receiver, we 
must override the a.g.c. control volt- 
age and stabilize it with approximately 
three volts of d.c. bias. Flashlight cells 
can be used for this purpose, as shown 
in Fig. 2. Now, with this override bias 
in use, we see that the trace and re- 
trace have almost exactly the same 
shape, as shown in Fig. 4C. 

Let's return for a moment to con- 
sideration of the take -off point in the 
receiver for connection of the scope. 
We could take this voltage from any 
point along the audio line, even from 
across the voice coil terminals. Un- 
fortunately, it does not always happen 
that the output transformer in the re- 
ceiver has good low- frequency and 
phase characteristics. As a result, it 
is quite possible that the transformer 
will distort the response curve, as 
shown in Fig. 4D. 

It should be stressed that these are 
not unusual or "doctored" situations. 
These are response curves obtained 
from a standard receiver, using ex- 
actly the test conditions described, 
with good, standard service instru- 
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ments. This is just the sort of thing 
that the radio technician runs into, 
and which frequently becomes so con- 
fusing to the beginner. (We might 
even include a few oldtimers!) 

How about the coupling network ? 
The standard artificial antenna is eas- 
ily constructed, as shown in Fig. 3A. To 
prove to yourself that antenna char- 
acteristics do influence the receiver 
response, watch the scope pattern as 
you short out the artificial antenna - 
in most cases, considerable change in 
curve shape will result. 

The 50,000 ohm resistor in series 
with the scope input lead serves two 
purposes. First, it reduces the loading 
of the scope on the receiver circuits, 
and second, it improves the display of 
the response curve, as we shall see 
when we come to the discussion of 
markers. 

Operational Factors 
Next, a few operating notes concern- 

ing this basic test setup shown in 
Fig. 1. The sweep generator should be 
adjusted to give a normal operating 
output, so that the receiver circuits 
are not overloaded. Overloading shows 
up as an artificial flattening of the 
tops of the response curves. The rule 
is to back off on the output control of 
the sweep generator, and to watch the 
top of the response curve. If the top 
changes shape and becomes more 
curved, it must be concluded that the 
receiver is running into overload. 

The sweep width control of the gen- 
erator is adjusted to give a pattern 
which occupies most of the base line 
on the scope screen. If the sweep 
width is too great, the response curve 
will be too narrow for easy inspection, 
as shown in Fig. 4E. If the sweep width 
is too little, only a part of the response 
curve will be displayed, as shown in 
Fig. 4F. Of course, the center fre- 
quency of the generator must be the 
same as the dial indication of the 
radio receiver, to center the visual 

SWEEP 
FREQUENCY 
GENERATOR 

ANT. 
NPUT 

COUP ":ING 

NETWORK 

A. G.C. BIAS 

-RIDE 

T 

AM RADIO 

RECEIVER 

X TAKE -OFF POINT MAY 
VARY- (SEE TEXT) 

iBLANKING 

NETWORK 

SOK 

SCOPE 
WERT. 

Fig. 1. Basic sweep alignment test setup 
for use when checking AM radio receivers. 

A.G.C. BUS 

TO CONTROLLED TO SECOND DET. 
_ 

3 V. C RC-DELAY 
A.G.C. OVER- BAT. NETWORK OF 
RIDE IS CONNECT.. RECEIVER 
ED BETWEEN + 
A.GC. BUS AND 
GROUND. 

Fig. 2. To override the a.g.c. system, 
-3 volts of fixed bias must be provided. 

ocoz 2sn 

20 ph. TO ANTENNA 
TO SWEEP 

TERMINALS OF 
GENERATOR 

THE RECEIVER 

OUTPUT CABLE 
OF SWEEP 
GENERATOR 

-1- 

(A) 

(B) 

OPEN 
LOOP 
2" DIA. 

- TERMINATION 
BOX 

Fig. 3. (A) An artificial antenna of the type 
shown here is a "must" in good align - 
ment practice. (B) If the receiver oper- 
ates from a loop antenna, this coupling 
system should be used during servicing. 

Fig. 4. (A) Typical response curve obtained on scope, using test setup shown in Fig. 1. 
(B) Trace and retrace may have different shapes if operator allows a.g.c. to "run wild." 
(C) Bias override causes curve to stabilize. Trace and retrace now have same shape. 
(D) This distortion is caused largely by poor low frequency and phase characteristics 
of the output transformer. (E) Don't use too much sweep width or the curve will be 
very narrow as shown. (F) Too little sweep width will cut off part of display. 
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Fig. 5. A simple and practical network for 
blanking out retrace on the oscilloscope. 

MARKER - 
INDICATOR 
POINT. (SEE) 
TEXT) 

Fig. 6. How to determine the frequency by 
using the marker on the response curve. 

Fig. 7. How to measure the bandwidth of 
a receiver by using the response curve, 

response curve on the scope screen. 
The oscilloscope is adjusted for sat- 

isfactory height of pattern on the 
screen. For general work, the required 
sensitivity is about 0.2 volt- per -inch. 

As was mentioned before, two traces 
appear on the scope screen when 60 
cycle deflection is used. Most scopes 
have a phasing control by means of 
which the trace and retrace can be 
superimposed, in order to effectively 
produce a single trace. The influence 
of the phasing control is shown in Fig. 
8A. 

Because of minor operating varia- 
tions, it may be found that the trace 
and retrace are almost superimposed, 
but not exactly. If the two traces fail 
to coincide exactly, there is a small 

double -image effect which may be 
found annoying. To eliminate this 
double image, the technician may pre- 
fer to use a blanking network as 
shown in Fig. 5. As will be seen, the 
blanking network is effectively a 
source of 35 volt, 60 cycle a.c. which 
is applied to the beam -blanking post 
of the scope. Thus, the blanking net- 
work may be a small stepdown trans- 
former, or a 35 volt a.c. source from 
your tube tester obtained from a 
dummy tube base. If the blanking is 
not satisfactory when first hooked up, 
reverse the 117 -volt power plug to re- 
verse the blanking phase. 

As a result of the blanking voltage, 
the double trace becomes a single 
trace, as shown in Fig. 4A. 

Using Frequency Marker 
We have seen how to obtain the re- 

ceiver response curve without distor- 
tion, and have therefore accomplished 
a very great deal, since this is usually 
the most difficult hurdle in making a 
visual alignment. Now, we want to 
see how we can tell what frequency 
is represented by any chosen point 
along the response curve. 

Frequency determination is made 
by means of frequency markers. To 
get a frequency marker on your re- 
sponse curve, couple the output of a 
straight signal generator loosely to 
the receiver input. This can usually 
be done most easily by merely placing 
the output cable from the generator 
near the antenna posts of the receiver. 
In general, the trouble consists of put- 
ting in too much marker signal, in 
which case the marker output cable 
should be moved farther away. 

Now, when the marker generator is 
tuned near the operating frequency of 
the receiver, a "wiggle" appears on 
the response curve, as indicated in 
Fig. 6. Note that the "loop" of the 
wiggle is the frequency -indicating 
portion of the marker. Undoubtedly 
you are wondering why we did not 
show a photograph of the marker, and 
although we should have liked to do 
so, the marker revolves on the curve 
in such a manner that photography is 
quite difficult. 

Some of you fellows who have been 
doing television work will be rather 
surprised to see this type of marker 
indication, and you may wonder why 
a sharp compressed marker is not ob- 

Fig. 8. (A) The phasing control permits the trace and retrace to be superimposed by the 
operator. This curve shows evidence of overloading. (B) A check may show that the i.f. 
and over -all curves differ in shape. The one at the left is the i.f. amplifier curve 
while the one at the right shows the over -all response curve of receiver under test. 
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tained. Remember that we are not 
dealing with circuits having band- 
widths of several megacycles, but with 
circuits having bandwidths of only a 
few kilocycles. In effect, the narrow 
passband of the AM receiver expands 
the marker, whereas the wideband 
TV circuits compress the marker. 

Thus, we look for the wide loop in 
the marker and associate this point, 
indicated in Fig. 6, with the dial 
reading of the marker generator. As 
you tune the marker generator, you 
will see the looped portion of the 
marker "slide" around the curve, as 
you would expect. 

The bandwidth of the AM receiver 
response curve is defined as the num- 
ber of kilocycles between the half - 
power points, as shown in Fig. 7. As 
far as the response curve is concerned 
(because the response curve is a volt- 
age display) this means that the band- 
width is measured between the 71 %- 
of- maximum points on the curve. 
Therefore, to measure the bandwidth 
of the receiver, adjust the marker 
dial as required, to determine the 71% 
voltage frequencies indicated typi- 
cally in Fig. 7. Subtract these two 
readings on the marker generator 
dial, and the result is the bandpass of 
the receiver. 

As far as controlling the character 
of the marker is concerned, you can 
try using different values of isolating 
resistance in series with the scope 
lead. Try using values from 10,000 
to 250,000 ohms. If the higher values 
do not tend to distort the shape of 
the response curve, you may prefer 
the marker which is obtained with 
this greater filtering action. 

You will probably be surprised when 
you have the receiver dial set to the 
low- frequency end, to find that a new 
response curve can be obtained when 
the sweep generator is tuned to ap- 
proximately 455 kc. Upon reflection you 
will realize that you are now looking 
at the i.f. response curve alone. 

In other words, enough of the i.f. 
frequency is being passed through the 
front end so that the i.f. strip is now 
energized at its own operating fre- 
quency. Of course, this is not the ap- 
proved way to sweep the i.f. strip, 
but the fact is noted because it is a 
frequent source of confusion. The dif- 
ference between the over -all and the 
i.f. curve of a typical small receiver 
is shown in Fig. 8B. 

It must be emphasized that the end 
result of alignment is a good over -all 
curve, although you may find it easier 
to develop this curve in two steps. As 
a first step, you may want to adjust 
the i.f. strip by itself, and then pro- 
ceed to work on the front end to ob- 
tain a satisfactory over -all response. 

The technique of actual alignment 
is a complete topic in itself, and is re- 
served for Part 2. At this point, you 
should be able to make a correct test 
equipment setup, and to obtain a re- 
sponse curve without the distortions 
which are so maddening to mar _y be- 
ginners in the field. 

(To be continued) 
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V.F.O. 
V.F.O. 
DIAL FINAL 

TUNING 

100 WATTS 

On The 

Table 
By 

D. V. R. BRENNER, 
WOLQS 

L5 TO L14 

LI5 
TO 

L22 

AM transmitters are like the 
latest model automobiles: they 
undergo revision, minor or 

major, at least once each year. The 
all -band, single -tuned exciter described 
by the author a while back ( "A Band - 
switching V.F.O.- Exciter Unit," RADIO 
& TELEVISION NEWS, September, 1949) 
did pretty well, all things considered, 
making WAC with only 35 watts on 
20 meters. The going got a little 
tougher on 75 phone, and with this, 
and other things in mind, a new model 
seemed in order. 

One of those "other things" goes by 
the innocuous -sounding initials "TVI "; 
and if you are suffering from this 
popular malady you know what we 
mean! There seem to be a lot of cures, 
but prevention weighs less. 

Attacking both problems from the 
end we decided on a triode final. Kick- 
ing around in the junk box were a 
couple of surplus 826's, and the new 
rig was designed around one of them. 
This gives a modest 100 watts and 
eliminates some competition on 20 and 
75 phone. Since a triode was born to 
be neutralized -and what tetrode is? 
-we figured a little bias for stability 
was all the extras needed to make the 
thing stable. And it turned out just 
that way. 

To have stability in the final, of 
course, you have to have stability at 
the front end. If you drive even a 
triode with a lot of harmonics it will 
deliver them to the antenna. This type 
of thinking led straight to the Clapp 
oscillator. Here we have stability of 
frequency, with proper precautions, 
and a chance to do something about 
harmonics. 

The schematic digram shows the 
grid circuits -which are the only fre- 
quency determining components - 
switched on the fundamental; the 
plate circuit of the oscillator doubles 
at all times. This idea is not original 
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Over-all view of transmitter. See page 44 for identification of components. 

A compact 100 -watt, single -dial control transmitter. 
Bandswitching provides 80- 40- 20 -.IO meter coverage. 

with this rig. The 6AG7 Clapp oscilla- 
tor is followed by another 6AG7 func- 
tioning as a buffer- doubler. We had 
planned this stage as a buffer on all 
bands, but it was one of those things 
that, on 20 and 10, just wouldn't work 
as planned. So on these bands it is a 
doubler, being driven by the second 
harmonic from the oscillator. Since 
all this doubling is at very low power 
we have managed to confine the un- 
wanted harmonics where they belong. 

The 826 takes a little more drive 
than we like, but the 2E26 is a natural 
to provide it. The 2E26 itself takes 
very little -a fact we did like, and in- 
sisted upon -and unlike the 807 is easy 
to tame. A grid suppressor and a tubu- 
lar condenser from the plate to ground 
made the thing act like our old 71 -A 
on 40! And Channel 4 hereabouts 
doesn't even know we are on the air! 

Going back to the Clapp oscillator, 
we found that mechanical stability is 
a must. Not only should the grid coils 
have high "Q" if you want the thing 
to work, but they must be physically 
solid. Ceramic forms are OK but air - 
wound coils give a little better "Q." 
We used some Millen "Hi -Q" forms 
because they were handy, and they 
work very well. Whatever the mate- 
rial, wind the wire tight and apply 
plenty of dope to cement the turns 
solid. The padding condensers for 
the two grid circuits are .APC type 
variables, 140 µµfd. for the 160 meter 
oscillator grid circuit and 100 µµfd. 
for the 40 meter circuit. The tuning 

condensers are ganged and consist of 
an 11 plate midget for the 160 meter 
coil (about 35 µµfd.) and a 3 plate one 
for the 40 meter coil. The actual values 
will depend on the bandspread you 
want and some cut -and -try is inevita- 
ble. The unit used in this rig is a 
Cardwell dual 35 µµfd. with double 
bearing shaft -a "must" for further 
stability in the Clapp circuit. 

The switching lines to the grid cir- 
cuit are RG 29/U, with the ground 
leads of the tuning condensers and the 
.001 silver micas connected back to the 
oscillator socket through the coaxial 
cable outer shield. A common ground 
bus is used and no connections are 
made fo the 13 x 17 x 3 chassis except 
at one point, near the oscillator socket. 
In addition to this, all a.c. and low 
voltage leads are made with shielded 
wire. The average wire of this type 
offers a very low impedance to ground 
at r.f. and is another means of com- 
bating TVI. 

A third section of the grid switch 
serves to place the NBFM on the 
proper grid coil for the frequency in 
use. The leads from the switch, and 
to the NBFM reactance modulator are 
also made with RG 29/U. A little care 
in placing the coax will result in a 
fairly neat job. Length is not impor- 
tant. 

In the plate and screen circuit of the 
6AG7 oscillator is a d.p.d.t. toggle 
switch, designated "Operate- Test." 
This allows the oscillator to be ener- 
gized from the 150 volt supply of the 
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Complete schematic diagram of the compact, 100 watt, table -top transmitter for the 80, 40, 20, and 10 meter bands. 
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bias pack -which runs whenever the 
filament switch is "On " -so that a 
frequency can be spotted without 
swishing a signal, via the final, across 
the band. 

Both the plate circuit of the oscilla- 
tor and the second 6AG7 buffer utilize 
similar coils. A commercially available 
type is the Cambridge Thermionic 
Corporation LS series, already wound. 
The ones used here are surplus forms 
and slugs which we laboriously wound 
and rewound, and if you like the work 
just follow directions! The twelve 
coils for the oscillator, buffer, and 
driver plates are arranged along the 
outer edge of chassis, as shown in the 
photos, with the slugs projecting 
through to the topside for easy ad- 
justment. The coils for the 2E26 plate 
circuit are wound on Millen 69045 
forms which are ceramic units with 
copper slugs. 

The plate and screen bypass con- 
densers for the oscillator, buffer, and 
the screen of the 2E26 are ceramic 
disc types, with the leads worked to be 
as short as possible. In this same con- 
nection, to minimize harmonic radia- 
tion, a tubular bypass connects the 
plate of the 2E26 to cathode, i.e., to 
the ground. This condenser can be of 
a commercial variety, or a homemade 
affair such as we used. A 4" piece of 
1/2" copper tubing with the center of 
1,a " rod, suitably insulated, gives about 
6 to 8 µµfd. The end of the 1/2" tubing, 
which is grounded, has a small plate 
of copper bolted and soldered over a 
hole in the chassis to provide a patch 
direct to the cathode. This condenser, 
plus the 47 ohm resistor in the grid 
lead of the 2E26, gives, in our rig, abso- 
lute stability at all frequencies. It just 
won't "take off" on its own. Maybe 
we were lucky, but after a year's ex- 
perience with a stubborn 807 we felt 
mighty good about the whole thing. 

The 826 final gave a little trouble 
despite our fond hopes. Trying to neu- 
tralize the thing so it would stay neu- 
tralized on all bands was the problem. 
This was solved the easy way, by using 
a balanced tank circuit. The "easy 
way," in our case, meant carefully 
center -tapping the coils we had on 
hand -coils which weren't center - 
tapped when we got them for the 
previous model exciter. The coils used 
are 75 watt Millen units. You might 
expect them to run a little hot with a 
125 watts input and they do on FM 
phone, but a fifteen or twenty minute 
rag chew doesn't raise the tempera- 
ture to the point where the polystyrene 
ribs soften, so they seem quite safe. 
Larger capacity coils would require 
too much space, so they weren't even 
considered. On c.w. there is no ap- 
parent heating at all. The links shown 
in the photos as being at the ends of 
the coils have since been moved to the 
center. 

The NBFM unit is quite standard. 
The 6AK5's have quite a high trans - 
conductance and give adequate swing 
on 75 and 20, with plenty to spare on 
10. 

The two power supplies crowd things 

June, 1951 
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Under chassis view of unit. Although compact, there is no undue crowding of parts. 

a little on the chassis, but provide four 
separate functions. The bias supply 
gives minus 30 volts for the 2E26 and 
minus 75 for the 826, and a positive 
150 for the NBFM and for the oscilla- 
tor in "Test" position. In addition the 
6.3 volt a.c. winding goes to all fila- 
ments execept that of the 826, which 
requires 7.5 volts at 4 amps from a 
separate transformer. The bleeder/ 
divider network providing these volt- 
ages is stabilized by a VR150 and a 
VR75. 

The high voltage supply utilizes a 
dual -purpose transformer, to give 1000 
volts and 400 volts. The 400 volt sec- 
tion also utilizes a bleeder /divider 
resistance section, with another VR150 
to give a fixed and stabilized 150 volts 
to the screens of the oscillator and 
buffer 6AG7's, and to the screen of the 
2E26. About 250 volts is fed to the 
plates of the 6AG7's while the full 400 
volts is fed to the plate of the 2E26 
driver. A common set of chokes is 
used in the negative lead. 

In the matter of TVI reduction we 
have a low -level oscillator section, iso- 

lation in the buffer, and shielded leads. 
The disc bypasses and the tubular con- 
denser help out. We have used a triode 
in the final, with a balanced tank cir- 
cuit, and coax output to the antenna 
tuner. In the a.c. leads, which are the 
only leads besides the key and mike 
outside the chassis, we have used two 
"Hi- Pass" (Sprague 48P9) condensers. 
The key lead is run in RG 29/U, and 
the mike lead is bypassed with a 50 
µµfd. feedthrough. We can't find any 
r.f. on either of them. Then the whole 
rig is shielded with copper screen well - 
soldered inside the Parmetal cabi- 
net. As we said before, Channel 4 
(the only one used in this vicinity) is 
quiet as a television channel should 
be when a ham rig is on the air. 

What about results ? Well, both the 
TVI reduction and what gets into the 
antenna for a QSO depend upon de- 
sign, construction, and good operating. 
The photos and the schematic give a 
good idea of parts placement, and if 
followed will allow decent wiring pro- 
cedures despite the bulky RG 29/U and 

(Continued on page 151) 

Specifications for winding the twenty -two coils used in the 100 -watt transmitter. 

OSC. GRID COIL 
L, 125 t. #28 en., closewound, 15 /i ¿' dia. 
L2 20 t. #14 en., closewound, 15 /iÿ' dia. 

OSC. PLATE COIL 
L, 80 m. -150 t. #30 en., closewound 

on 1/2" dia. iron slug -tuned form 
40 m. -70 t. #28 en., closewound 
on 1/2" dia. iron slug -tuned form 
20 m. -18 t. #22 en., closewound 
on 1/2" dia. iron slug -tuned form 
10 m. -14 t. #18 en., closewound 
on '1/2" dia. iron slug -tuned form 

L, 

L, 

L 

BUFFER- DOUBLER PLATE COIL 
L, 
L.w 

L 
L,o 

Same as 
Same as L 
Some as L, 
Some as 

DRIVER PLATE COIL L 
L 
L,a 

L 
FINAL 
L,;,,L,n 

L,a, L2o 

L17.1.21' 

L,a, L22 

80 m. -140 t. #28 en., closewound 
on Millen 69045 form 
40 m. -77 t. #28 en., closewound 
on Millen 69045 form 
20 m.-20 t. #22 en., closewound 
on Millen 69045 form 
10 m. -15 t. #18 en., closewound 
on Millen 69045 form 

80 m. -75 watt center -link 
unmounted coil (Millen 43081) 
40 m. -75 watt center -link 
unmounted coil (Millen 43041) 
20 m.-75 watt center -link 
unmounted coil (Millen 43021) 
10 m. -75 watt center -link 
unmounted coil (Millen 43011) 
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\ A Practical Crystal 

NOISE GENERATOR 

tÌ 

Both hams and experimenters will find this 
instrument a valuable adjunct in checking 
signal -to -noise ratios of radio reecire,°s. 

By 

WILLIAM I. OUR, 
iV6SAII/EP8 AC 

- 

WITH the war -born interest in 
high- frequency equipment, 
many man hours of time and 

untold thousands of dollars have been 
expended in the search for a higher or- 
der of signal -to -noise ratio in receiving 
equipment. This has brought a real 
technical bonus to the amateur radio 
enthusiast. The information on how 
to obtain heretofore undreamed of re- 
sults in receiver performance is at 
hand; and the tools to perform this 
work are here. 

The term "signal -to -noise ratio" 
must not be confused with receiver 
gain. The gain of a receiver is entirely 
independent of the signal -to -noise ra- 
tio. Gain has been defined as the ratio 
of output signal to input signal. How- 
ever, some receivers having an abund- 
ance of gain will produce a copious 
amount of output with absolutely no 
input at all to the receiver! 

This internal noise generated in the 
receiver is the limiting factor in weak 
signal reception, particularly at the 
higher frequencies where external 
noises and static are quite low in in- 
tensity. Part of this noise is caused by 
minute variations of the electron 
stream and is present in all tubes. 
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Fig. 1. Over -all view of 
the home -built crystal 
noise generator. Some 
idea of its compact 
size can be obtained 
by comparing it with 
the ruler standing at 
left of the instrument. 

Regeneration in the circuit will also 
increase the noise level beyond an ac- 
ceptable value, thus close attention 
must be paid to ground returns and 
particularly to undesired coupling be- 
tween circuits. 

The term "signal -to- noise," for pur- 
poses of discussion, may be defined as 
the amount of signal necessary to 
overcome the internal receiver noise 
by a standard amount. 

Determination of This Ratio 
An acceptable method of determin- 

ing the signal -to -noise ratio is to meas- 
ure the audio output of the random 
receiver noise at a given frequency, 
then to inject a calibrated, minute 
noise signal until the combination of 
receiver noise and signal noise doubles 
the audio output of the receiver. 

The noise signal necessary to per- 
form this test will be of the order of a 
few microvolts, and the signal requires 
quite a different generator than the 
customary signal generator employed 
for checking receiver gain. This special 
noise generator is a device that will 
produce random noise similar to that 
noise produced by the receiver tubes. 
The amount of this noise is propor- 

tional to the current required by the 
generator. The reading of the genera- 
tor current when the externally gen- 
erated noise is equal to the internal 
receiver noise is then plotted against 
the audio output of the. receiver. This 
provides a reference value of signal - 
to -noise that is useful as a standard 
in judging changes in, or alignment of, 
the receiver circuit. 

Diode Tube Generator 
The usual form of noise generator 

consists of a vacuum tube diode oper- 
ating in a temperature- limited condi- 
tion; that is, the plate voltage is high 
enough to make the available emission 
from the filament the factor limiting 
the diode current. The diode acts as a 
constant -current noise generator be- 
cause of the fluctuation in the number 
of electrons leaving the cathode. This 
type of generator is very effective. It 
operates at a low r.f. level so that 
shielding and leakage problems are 
minimized.. The circuits are simple, 
readily operated, and the unit is small 
in size. In addition, the available 
power is proportionate to the current 
that passes through the diode. (Fig. 2) 
However, it has a few bad faults : it 
needs a filament supply and a plate 
supply. The filament supply must be 
variable so as to control the amount of 
noise generated. The choice of proper 
diode tubes is limited -only one or two 
of them (the most expensive ones) will 
work above approximately 50 mega- 
cycles. The diode tube generator is 
also susceptible to power line noises 
picked up via the a.c. line and fed to 
the diode through the filament and 
plate supplies. This added noise is seri- 
ous and will actually obliterate the 
zero noise point at which the measure- 
ments are started. 

Crystal Noise Generator 
This article will describe the design 

and construction of a crystal diode 
noise generator. 

Certain types of crystal diodes, nota- 
bly the silicon series, have the unique 
property of generating considerable 
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r.f. noise when a direct current is 
passed through them in the reverse di- 
rection of highest resistance.l. 2 

These crystal diodes have been used 
as noise generators up to 3000 mc. 
They require only a few volts to pro- 
duce usable quantities of noise. This 
voltage may be obtained from a flash- 
light cell, thus eliminating the prob- 
lem of a filament and plate supply for 
a diode tube. 

The crystal diode noise generator is 
a relatively high impedance noise 
source, whereas the diode tube can be 
used as a low impedance constant -cur- 
rent generator. This limits the appli- 
cation of the crystal diode in some in- 
stances. If all comparative measure- 
ments are made at the same load value 
of impedance, the crystal generator 
will be satisfactory. No direct com- 
parison can be made at different 
values of impedance. This is a small 
price to pay for such a compact and 
handy measuring device! 

A typical circuit for a silicon crystal 
noise generator is shown in Fig. 3. 
Condenser C, serves as a low imped- 
ance r.f. bypass for both the meter and 
the variable voltage supply. The re- 
sistance R, limits the maximum diode 
current to I. milliampere and also pro- 
vides a means of varying this current. 
A non -inductive resistor (a small 1/z 

watt composition one will do) with a 
value that corresponds to the input 
impedance of the receiver is connected 
across the generator output so as to 
match the generator to the particular 
receiver impedance. 

The complete generator may be 
built into a small metal box measur- 
ing 11/2"x2"x4" if a meter of sufficient- 
ly small size is used. The meter used, 
and shown in the photograph, is a 11,!1" 
war surplus meter with a range of 
0 -1.25 milliamperes. 

A silicon crystal must be used. The 
1N34 type will not be satisfactory. The 
1N23 silicon radar crystal, available 
for under a dollar on the surplus mar- 
ket, is excellent for this purpose. 

Care must be taken if wires are sol- 
dered to the crystal. If the soldering 
is done quickly. with a hot iron and 
the crystal cooled instantly after the 
wires are attached to it, no harm will 
come to the crystal. The crystal and 
condenser C, are mounted to the ter- 
minals of the connecting strip with 
very short leads to keep the loop reso- 
nant frequency of the generator as 
high as possible. The flashlight bat- 
tery has a very long life since only 1 
milliampere is passed through it and 
so it may be soldered directly into the 
circuit. It will last for over a year 
with normal usage of the generator. 
The ends of the battery are covered 
with insulating tape to prevent a 
short -circuit to the metal box. 

A ground stud is bolted to the box 
next to the terminal which is con- 
nected to the battery negative. This 

Houlilin, .1. E.: The Crystal Capsule as a 
Generator ot Noise?" G.E. Report $k8?:37 (Great 
Britain), July 9, 1943. 

2 Van Voorhis, S. N.: "Microwave Receivers", 
Vol. Radiation I,nhoratory Series, McGraw- 
Hill noon- Co., N,w Snrl:. 
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terminal is grounded to the stud when 
the instrument is used in an unbal- 
anced condition, such as feeding a co- 
axial input stage. 

Application 
The test set -up for a signal -to -noise 

check of a receiver with the crystal 
noise generator is shown in Fig. 4. Re- 
sistor R is a non -inductive composition 
resistor with a resistance equal in 
value to the input impedance of the 
receiver. 

The noise generator is connected to 
the antenna terminals of the receiver 
and the case of the generator is 
grounded to the chassis of the receiver. 
An output meter is connected to the 
speaker or earphone terminals of the 
receiver. With the noise generator 
turned off, adjust the receiver as fol- 
loy.- : : 

1. Turn off the a.v.c. 
2. Turn off the beat -oscillator. 
3. Advance the r.f. gain control full 

on. 
4. Advance the audio control to pro- 

vide an index reading on the output 
meter. (This reading is noted as the 
zero measurement reading.) 

5. Turn on the noise generator and 
advance R, until the reading of the 
output meter is doubled. 

6. Read the meter in the noise gen- 
erator. This reading is used as the 
reference signal -to -noise value. 

The lower the reading of the noise 
generator meter to accompilsh the 
above test, the better the signal -to- 
noise ratio of the receiver being tested. 

The meter used for the measurement 
of the receiver output may be almost 
any type of meter capable of measur- 
ing audio voltage. 

A db meter will be the most conven- 
ient, if available, as an increase in 
reading of 3 db will indicate double 
power. If a rectifier type a.c. meter or 
a v.t.v.m. is used, the input from the 
noise generator is simply increased un- 
til the initial voltage shown is doubled. 

The point of connection of the meter 
for measurement of the receiver out- 
put will depend to some extent on the 
receiver and meter used. In some cases 
the meter will be connected across the 
headphone jack, while in other receiv- 
ers the most satisfactory point will be 
the speaker voice coil terminals. It is 
relatively easy to determine the cor- 
rect point by experiment. 

In the case of a receiver with a co- 
axial input stage the terminal nearest 
the ground post is jumpered to ground 
with a heavy lead and also connected 
to the receiver ground. The free ter- 
minal is connected to the center co- 
axial terminal of the receiver (Fig. 5). 

The crystal noise generator will per- 
form satisfactorily up to at least 160 
mc., thus taking in the 2 meter ama- 
teur band. No means were available 
to check operation at frequencies 
higher than this. 

Some surprising facts may turn up 
during a receiver check. During a 
check run made on an expensive ama- 
teur receiver several interesting points 
were discovered: 

Fig. 2. Simple diode tube noise generator. 

BI 

SI 
----- 

RI , 

MI 

4 

R,- 10,000 ohm linear pot., with switch S, 
(Mallory U -18 with US -26 switch) 

C1 -.001 'Lid. midget ceramic cond. (Erie 
#811) 

M, -0 -1 midget d.c. milliammeter B,- Midget 11/2 v. penlight cell T,- Terminal strip (National FWH) G- Ground bolt (6 -32) 
S,-S.p.s.t. sw. (on R,) 
1 -1N23 crystal 
Box -Bud CU -3002 

Fig. 3. The crystal diode noise generator. 
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Fig. 4. Test setup for making signal -to- 
noise checks using the crystal noise gen- 
erator described. Resistor R should be 
non -inductive and have a resistance equal 
in value to input impedance of receiver. 

1. Although the gain of the receiver 
varied considerably with frequency, 
the signal -to -noise ratio was relatively 
constant over the same range. 

2. Maximum signal -to -noise ratio 
was not coincidental with maximum 
background noise in the receiver. If 
the receiver was aligned by ear, it 
would not be aligned for best signal - 
to -noise ratio. 

3. Careful alignment at both ends 
of each amateur band was necessary. 
Quick spot alignments were "out." 

You, also, will find out some inter- 
esting facts about your receiver when 
you use this small unit! Its cost is 
small -it is easy to build. Once you 
use it, you will never be without it! 
Build one and see! 

30 

Fig. 5. Test setup for signal -to -noise checks 
on receiver having coaxial input stage. 
Note connections made on ground side. 
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CEPTION 

Areas- 

By 
DANIEL LERNER 

Supervisor of Television Service 
Philco Corporation 

Practical TV service tips on circuit adjustments ents 
for improved video reception in low signal areas. 

A MANY television technicians 
can testify, there is no sure cure 
or all- around remedy for making 

a strong television signal out of a very 
weak one. Nevertheless there are sev- 
eral expedients which can improve re- 
ception in the so- called fringe or weak 
signal areas. The ever increasing pace 
of competition in television develop- 
ment and production has resulted in 
television receivers with greater and 
greater sensitivity. The so- called fringe 
has been extended considerably, so 
that now it is at least twice as far out 
as it was in the early part of 1948. 
When a manufacturer designs a tele- 
vision receiver, he designs its charac- 
teristics so that it will give good per- 
formance in an optimum or average 
location. He does not design the tele- 
vision receiver specifically for one par- 
ticular area, whether it be a weak or 
strong signal area. Some manufac- 
turers do produce custom receivers 
made for these particular fringe areas. 
The problem is: What can be done to 
the r.f. system, antenna system, i.f. 
circuits and sync circuits to convert a 
so- called average set into a fringe re- 
ceiver. The writer has seen many cases 
where a simple modification in a sync 

circuit has made the difference be- 
tween selling 1000 sets or selling none 
at all. 

Antenna Systems 
To start with the first things first, 

what can be done to an antenna sys- 
tem to make it perform better in a 
fringe area? The trend in antennas 
nowadays is towards a broadband 
multi -element type like the biconical 
array. This may take the shape of 2, 
3, or maybe 4 spines, (see Fig. 1) in 
the driven element, but nevertheless 
it is essentially a broadband antenna. 
While this type of antenna has proven 
to be invaluable in areas such as Phil- 
adelphia and New York where quite a 
few television channels may be re- 
ceived, it has several distinct disad- 
vantages when used in a fringe area. 
A broadband antenna, while maintain- 
ing a fairly uniform gain over the en- 
tire television spectrum, has a com- 
paratively low figure of gain when 
compared to a narrow -band or high 
"Q" antenna system such as the "yagi" 
type. This is mere common sense for 
the antenna system can be considered 
as a tuned circuit and naturally the 
"Q" of the tuned circuit, or the figure 

Table 1. Details of a 3- element "yagi" array Dimensions are given for all channels. 

CHANNEL FREQUENCY DIPOLE 
LENGTH 

REFLECTOR 
LENGTH SPACING 

DIRECTOR 
LENGTH SPACING 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

54 -60 mc. 
60 -66 mc. 
66 -72 mc. 
76 -82 mc. 
82 -88 mc. 

174 -180 mc. 
180 -186 mc. 
186 -192 mc. 
192 -198 mc. 
198 -204 mc. 
204 -210 mc. 
210 -216 mc. 

981/4" 
90" 
811/2" 
71" 
65" 
313/4' 
303/4" 
293/4" 
283/4" 
28" 
27" 
261/4" 

1033/4' 
94" 
853/4" 
743/4' 
691/2" 
331/2' 
321/4" 
313/4' 
301/4" 
291/4" 
281/2" 
271/2" 

40" 
36" 
33" 
29" 
26" 
13" 
123/4" 
113/4" 
111/2" 
113/4' 
11" 
103/4 " 

931/2" 
85" 
78" 
671/2' 
641/4' 
30" 
283/4" 
28" 
27" 
263/4" 
251/2" 
25" 

25" 
22" 
20" 
18" 
161/2" 
8" 
73/4" 
71/2" 
71/4" 

7 
83/4" 
61/2" 
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LaPointe- Plascomold's Model JC single -bay, 
5- element "yogi" antenna. This unit is typ- 
ical of the commercial "yagis" available. 

of merit, determines the gain which 
may be obtained from the tuned cir- 
cuit. 

Recently in a field trip to a real 
fringe area, Pottsville, Pa., the author 
had an opportunity to see many kinds 
of antenna systems and to get a fair 
idea of their worth. This city is located 
in extremely uneven terrain. Channels 
3 and 6 can be received from Phila- 
delphia, but vary in signal strength 
from 10 to 200 microvolts depending 
upon the season, weather conditions, 
and time of day. Almost invariably the 
type of antenna system used is either 
a single or a double -stacked yagi 
or even a four -stacked biconical array. 
When a "yagi" is used in this city it is 
cut to a particular channel and an- 
other "yagi" array must be used for 
the other channel. The "yagi" theo- 
retically is the antenna array which 
gives the highest gain at a particular 
channel. Most commercial "yagis" give 
a gain over a dipole in the order of 7 
to 10 db. 

R.F. Tuner (Front End) 
There are scores of different types 

of tuners on the market. They range 
from such varieties as the cont:inuous- 
type tuner used by Du Mont to the 
turret -type tuner used by Philco, 
Zenith, Emerson, and many others. 

No matter what kind of tuner is 
used, they all have one general prob- 
lem. That is, how to amplify the re- 
ceived r.f. to a level usable at the 1st 
i.f. stage and also to keep the noise 
generated in the tuner low enough so 
as not to mask the received signal. 
This becomes quite a problem in a 
fringe area, for the received signal 
may be in the order of 30 microvolts 
and the noise generated in the tuner 
in the order of 20 microvolts or more. 

In tuners using a 6AG5 for an r.f. 
amplifier, the author has had some 
success with tube substitutions. The 
6BC5 and 6CB6 may be used in place 
of the 6AG5, and higher gains may be 
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obtained. In one case a 6AK5 proved 
to give almost a 50% increase in gain. 
The pin connections are the same for 
all four of these tubes except that the 
6CB6 has an external connection. An- 
other field expedient which gives re- 
markable results involves removing the 
a.g.c. voltage applied to the r.f. ampli- 
fier grid, by grounding the r.f. grid re- 
turn resistor. This has proven to be one 
of the most valuable aids in the fringe 
area. It not only increases the black- 
ness (inkiness) of the picture but also 
seems to make the snow content less 
grainy and finer in nature. 

If the tuner is of the turret type 
and the antenna and r.f. plate coils are 
removable, the coils may be spiked for 
greater gain. For real accuracy a good 
sweep generator and oscilloscope must 
be used in the process. "Spiking ".in - 
volves separating the primary and 
secondary windings (loose coupling) to 
obtain a narrower bandpass, but 
higher sensitivity. Spiking is a tedious 
process and is not recommended to the 
beginner in television service. 

Some wonderful results have been 
obtained in the fringe area by the ac- 
tual substitution of one kind of tuner 
for another. In areas where the high 
frequency channels are in the fringe, 
the use of a tapered -line input tuner 
has often resulted in gains of 2 to 1 
over the original tuner. Recently 
Philco designed a tuner (semi- incre- 
mental type), having a lower noise fig- 
ure and higher signal -to -noise ratio 
than practically any other type. It 
uses a new low capacity triode, a 6BQ7, 
with one section as a grounded -grid 
r.f. amplifier. It uses a 12AV7 twin tri- 
ode as the oscillator mixer. The use of 
this tuner in any receiver will result in 
better fringe performance. 

In some areas, television reception 
is limited to one television channel. 
This means that the tuner can be 
peaked up to give its best performance 
for this channel. A very practical way 
to accomplish this is simply to turn the 
r.f. plate and grid trimmers and an- 
tenna trimmers for maximum signal 
at the video detector. Of course an 
oscilloscope connected to the video de- 
tector output is necessary to view the 
changes in amplitude. 

I.I. System 
Quite a bit of extra gain can be ob- 

tained in the i.f. system. But here ex- 
treme caution is urged, for too enthu- 
siastic realignment may result in an 
unstable, regenerative i.f. system. 
There is a practical method for fringe 
alignment of an i.f. system, and it con- 
sists of the following: 

1. Connect sweep generator to mixer 
grid and sweep through i.f. range. 

2. Connect oscilloscope to video de- 
tector output. 

3. Connect bias jig (see Fig. 2) from 
a.g.c. bus to ground. 

4. Connect 20,000 ohm -per -volt me- 
ter to a.g.c. bus and adjust for -3 volts. 

5. Repad i.f. system until bandwidth 
is reduced to approximately 2.5 mc., 
the amplitude is increased, and the 
video i.f. carrier is at approximately 
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Fig. 1. Element arrangements of various types of broadband antennas. 

80% of the response. See Fig. 3. Dur- 
ing this realignment procedure care- 
fully reduce the applied bias until the 
final curve is obtained with an a.g.c. 
voltage reading of approximately zero. 
It should be noted that the sweep gen- 
erator output will also be lowered and 
the vertical gain control on the scope 
increased as the final curve is ap- 
proached. The final curve will natu- 
rally be full of scope grass but its 
shape should be easily apparent. 

In some areas the received signal 
may vary from 30 microvolts in the 
daytime to about 200 microvolts at 
night. A well designed i.f. system has 
the characteristic of maintaining its 
response shape even though the a.g.c. 
applied to the i.f. grids may change 
from -.5 volt to -3.0 volts. In real 
fringe areas this characteristic is not 
desirable, for as the input signal de- 
creases in a fringe area, it would be 
ideal for the video i.f. carrier auto- 
matically to shift up on the response 
curve. See Fig. 4. This may be diffi- 
cult to obtain with some i.f. systems 
but nevertheless careful realignment 
may accomplish the job. The author 
has obtained good results in i.f. fringe 
area work by simply replacing a low 
gain i.f. tube, 6AG5 or 6AU6 with a hot 
6BC5 or 6CB6. The i.f. system natural- 
ly will have to be repadded after such 
a tube replacement. 

A.G.C. System 
Recently tests have shown that man- 

ual control of the a.g.c. voltage may 
have beneficial effects in fringe area 
work. A circuit shown in Fig. 5 was 
used successfully recently in the fringe 
area. Reducing the a.g.c. voltage has 
several good effects. It increases the 
gain of the i.f. system, giving a blacker 
(inkier) picture. It also helps in clip- 
ping noise in the i.f. system. 

Sync Circuits 
Most of the sync circuit difficulties 

in the fringe area involve trying to 
hold sync in the presence of extreme 
noise. In cases of certain types of sus- 
tained noise, grounding the grid return 
resistor of the 3rd i.f. tube and using 
the manual a.g.c. control previously 
described allows for clipping of noise 
in the i.f. system. See Fig. 6. In this 
figure it can be seen that with normal 
a.g.c. voltage ( -3 volts) applied to the 
i.f. tube it will operate on the I E 
curve so that both the normal video 
signal and the accompanying noise 

(Continued on page 122) 

Fig. 2. Basic jig for readjusting i.f. system. 
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Fig. 3. The Lf. response curve. Reduced band- 
width and higher gain are ultimate goals. 
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Fig. 4. The Lf. response with a.g.c. volt- 
age change. Careful realignment helps. 

Fig. 5. Manual a.g.c. control circuit. 
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This simple tape recorder is relatively inexpensive to build. 

You can cheek your sending technique with this automatic code 
recorder. A 1 rps clock motor is used to more tape over the 
armature of relay. When relay is energized, tape is lifted in 
contact with pen, making a record. Suitable for up to 35 wpm. 

By 
STEWART BECKER, 

W ?AYII 

THE code recorder to be described 
was built for the express purpose 
of providing a means of showing 

"brass- pounders" just how good their 
keying really is. For the beginner it 
can show him how his keying improves 
weekly with practice and for the ex- 
perienced operator, it can show him 
just where his keying needs improve- 
ment and then will show him how his 
keying does improve as he concentrates 
on his weak points. For the radio club, 
it can act as an impartial judge in 
keying contests. A few minutes of lis- 
tening in on any amateur c.w. band 
will convince anyone of the need for 
improving the "fists" of amateurs in 
general. Many an amateur would re- 
ceive quite a shock if he were shown a 
tape of his average code conversation 
over the air! Here's a device which 
will help you to improve your fist. 

This recorder consists essentially of 
a 1/4 inch paper tape which is pushed 
over the armature of a relay by means 
of a rotating friction wheel driven by 
a clock motor. When the relay is ac- 
tuated, the paper tape is lifted into 
contact with a pen and a record is 
made. Don't shy away because any of 
the parts of this recorder may seem 

50 

unfamiliar to you. Any amateur with 
a few tools can easily make one. 

Let's tackle the recording tape first 
since this, at first, seemed to offer the 
greatest difficulties but actually turned 
out to be a very simple problem. First 
obtain a roll of adding machine paper. 
If you own a circular saw, the rest is 
easy. If you don't own such a saw, you 
probably . know someone who does and 
he will be glad to slice it for you. A 
miter saw will probably do the job too. 
Cut the roll up into slices 1/4 inch wide. 
Use a planer saw blade if possible so 
the edges will be smooth. If you don't 
have a planer saw, use a cross -cut or 
combination saw and then smooth up 
the edges of the roll by lapping the 
slice on a piece of fine sandpaper laid 
flat on a table top. It is essential that 
the edges of the tape be clean, not 
ragged, or it will not push through the 
paper guide on the relay armature. 
Paper tape suitable for use in this re- 
corder may also be purchased from 
various companies selling code ma- 
chines, if you do not care to cut your 
own. 

Now for the relay that raises the pa- 
per against the pen. Any relay will do, 
it just depends on what you have avail- 
able and how much voltage you want 
to use to key the recorder. The one 
shown in the photographs was taken 
from some war -surplus equipment and 
originally required 24 volts d.c. to key 

it. However the coil was rewound full 
of No. 22 d.c.c. wire and now 1.5 volts 
d.c. keys it very nicely. The contact 
mechanism was removed from the ar- 
mature and on the end away from the 
coil (so it will be raised when the ar- 
mature is actuated) a tape guide was 
fastened. The paper not only has to 
be raised into contact with the paper 
so a bottom plate on the tape guide is 
required, but also the tape must be 
lowered from the pen so a top plate is 
also essential. If a top plate is not 
used, the tape will have a tendency to 
stay in contact with the pen and both 
dots and dashes will be too long. Also, 
since the tape as it leaves the tape 
guide has a wet ink line on it, the top 
plate must be in the form of a saddle 
raised in the middle to clear the wet 
ink but low on each side so as to lower 
the paper from the pen as soon as the 
relay armature is released. In the one 
shown in the photographs the pen 
writes through a hole in this top plate. 
Use thin aluminum for this tape guide 
because you will want to be able to key 
up to 35 words -per- minute and, if this 
tape guide is too heavy, it will not 
move fast enough to give clean records 
at the higher keying speeds. Little 
ears turned up on the bottom plate 
keep the tape from "walking" from 
side to side as the paper is pushed 
through. Three layers of paper tape 
made into washers are about right for 
spacing the top plate from the bottom 
plate. This gives a clearance of twice 
the paper thickness and seems to be 
about right. 

Next comes the mechanism for push- 
ing the paper over the relay armature. 
The one shown in the photographs is a 
one revolution -per- second clock motor 
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but many other motor and gear com- 
binations will do. It is the linear speed 
of the tape that counts so let's ex- 
amine that. Eighty inches -per- minute 
seems to be a good average speed. Cal- 
culations show that this requires a 
roller with a diameter of 0.425 inches 
rotating once every second. If you find 
you want to either increase or decrease 
this tape speed, the formula for a roller 
rotating one revolution per second is: 

Roller dia. - Tape speed in in. /min. 

188.5 

The drive roller is very simple to 
make. Start with an "E" eraser for a 
Sheaffer "Fineline" pencil. It has a 
metal collar on one end which is very 
conveniently drilled with a small hole 
in the center. This makes it possible 
to drill it true without a lathe. Drill 
this eraser to fit snugly on the drive 
shaft. The eraser is too small in diam- 
eter to use directly with a one revolu- 
tion -per- second clock motor but its 
diameter can be very easily increased 
by winding 1/2" wide adhesive tape on 
it until the desired diameter is reached. 
The adhesive tape is too smooth on the 
outside to drive the paper but a "tire" 
consisting of one layer of ordinary 
black friction tape on top of the ad- 
hesive tape pushes the paper tape with- 
out slipping. As your keying speed in- 
creases, just add a little more tape to 
increase the size of the roller and thus 
drive the paper faster. 

Note the additional paper guide be- 
tween the drive roller and the roll of 
paper tape. This is essential to pre- 
vent sidewise walk of the paper tape 
and also to keep the tape at the proper 
height as the diameter of the tape roll 
decreases with use. The reason why 
the tape is pushed into the tape lifter 
on top of the relay rather than pulled 
through is that on the other side of the 
tape lifter the tape contains a wet ink 
line and so if the tape is pulled through, 

the idler roller, which will be described 
next, has to be shaped to straddle the 
ink record to prevent blotting. 

The idler roller on the model shown 
is just a ball bearing assembly mounted 
on an arm and pulled down against the 
drive roller by means of a very light 
spring (tension one ounce). Make this 
spring detachable so the idler roller 
can be lifted out of the way while load- 
ing the paper tape. This spring was 
not used at first but a weight consist- 
ing of a one ounce fishing sinker was 
fastened to the arm carrying this idler 
roller. For, appearance sake this 
sinker was discarded in favor of the 
spring but it worked just as well. 
Space the friction roller and this idler 
just above it as close to the relay ar- 
mature as possible or the paper will 
buckle instead of pushing through the 
paper guide. 

In the photographs, the paper roll is 
shown without plates on each side. 
Actually it is better to use plates to 
prevent the outside turns of tape from 
falling off the spool. These plates can 
be made of 1/2 inch Masonite with a 
circle cutter or the top and bottom of 
an ordinary tomato can are just right 
for this, 3'/4 inches in diameter. 

The pen holder consists of a block 
of wood mounted on the motor bracket 
by means of a strip of galvanized iron. 
A spring, as shown, makes it easy to 
adjust the pen so the paper will just 
touch the point of the pen when the 
paper is raised. An ordinary fountain 
pen with a stub point works very well 
but better tapes can be made using a 
lettering pen and drawing ink. 

Besides using this recorder for check- 
ing your "fist ", by connecting a copper 
oxide rectifier to the output trans- 
former of the receiver, the output of 
this rectifier can be used to key the re- 
corder on received signals. With this 
arrangement you can record signals as 
they come over the air. The relay, as 
wound with No. 22 d.c.c. wire, is not 
suitable for use with a copper oxide 

TO RECEIVER 
OUTPUT TUBE D 

COPPER OXIDE 
REOL 

TO KEY ON 
CODE RECORDER 

(A) 

i 

STEEL 
ARMATUR 

L RIGA 
IM PED. - RELAY 

I.SV. 

HIGH IMPED. 
RELAY 

TAPE 
GUIDE 

PAPER 
TAPE 

(8) 
I -Clock motor (1 r.p.s.) 
1 -Relay with contact mechanism removed and 

paper guides added 
1 -Pen holder make from block of wood and 

spring 
1 -Drive roller made from pencil eraser with 

diameter increased by adhesive and friction 
tape 

1 -Idler roller made of a 3 /4" ball bearing 
assembly 

I -Light spring or I oz. fishing sinker to in- 
crease pressure between driver roller and idler 
roller 

I -Open circuit jack for connecting key and 
battery or receiver output I- S.p.s.t. sw. for tape pusher motor 

I -Roll 1/4" wide paper tape made from adding 
machine paper 

Fig. 1 (A) Keying from receiver with aux- 
iliary relay and (B) without using relay. 

rectifier because it requires too much 
current. The relay with much finer 
wire should be used in this application. 
Fig. 1A shows a circuit using an auxil- 
liary high impedance relay suitable for 
use with a bridge type rectifier. Fig. 
1B is an arrangement for using the 
code recorder directly provided a high 
impedance relay is used in the recorder 
itself. 

It is probable that the low impedance 
relay together with the rectifier could 
be connected across the voice coil of 
the output transformer, allowing the 
use of a lower voltage rectifier. 

In one test a battery trickle charger 
was used with the normal primary of 
the transformer connected in place of 
the output transformer. The relay 
was then connected across the d.c. out- 
put of the trickle charger. 

Close -up of code recording mechanism showing tape feed and pen. Over -all view of unit showing idler roller lifted from the tape. 
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AUDIO 

MODULATION 

TESTS 

Over -all view of test unit. It is 
home -built and easy to duplicate. 

Complete analysis of a modulated ware technique 
used in checking performance of audio equipment. 

IN SEEKING to improve the per- 
formance of audio equipment, the 
trend in recent years has been to 

use increasingly complex waveforms 
in analyzing the characteristics of 
audio devices, thus providing a closer 
approximation of the conditions found 
when actually reproducing speech or 
music. Examples of this are to be 
found in the intermodulation tech- 
nique, wherein two or more frequen- 
cies are used simultaneously for test 
purposes, and in the use of square or 
clipped waveforms, rich in harmonics. 

A technique somewhat analogous to 
the intermodulation test is to apply a 
modulated wave train to the equip- 
ment under test and observe the alter- 
ations resulting. Waveforms of this 
nature commonly occur in natural 
sound, and if nonlinearity exists in the 
reproducing system, partial rectifica- 
tion of the modulation envelope may 
occur with the result that a spurious 
tone of the same frequency as the 
modulation envelope will appear in 
the output and may be easily detected 
by means of a low -pass filter. In ad- 
dition, this method appears to recom- 
mend itself in making aural tests of 
fidelity and in the observation of loud- 
speaker characteristics. The reason 
for this is that the low frequency tone 
is not harmonically related to the car- 
rier frequency and usually being of a 
widely separated nature, such as a 
carrier of 8000 cps and a modulation 
of 100 cps, is relatively easy to de- 
tect aurally. This is in contrast with 
the intermodulation technique wherein 
the distortion products may be masked 
by the carrier as well as the relatively 
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high- intensity lower frequency. Simi- 
larly, in testing loudspeakers by the 
modulated wave method the distortion 
products resulting appear to be less 
affected by the acoustic environment 
than those occurring in intermodula- 
tion. 

A second test of interest is that of 
observing the dynamic characteristics 
of amplifiers and other equipment. 
This is advantageous in that the mode 
of operation of a particular device 
may vary with the intensity of the 
signal applied. In the case of audio 
amplifiers, voltage variations, regen- 
erative instability, and secondary emis- 
sion from tube elements may cause 
dynamic distortions that may go un- 
noticed in the case of steady -state 
measurements. Examples of this are 
shown in the accompanying oscillo- 
scope photographs. In the case of 
electroacoustic transducers, such as 
loudspeakers, the problem of chang- 
ing modes of vibration may be con- 
siderably more severe, as will be fur- 
ther noted in the following paragraphs. 

Although the problem of transient 
distortion has produced considerable 
interest in recent years, at the present 
time there appear to be no standards 
set for making comparative measure- 
ments of audio equipment. In observ- 
ing the type of transient distortion 
that leads to "ringing" or "hangover" 
the modulated wave technique seems 
to be an easily reproducible method of 
making comparative measurements. If 
a wave train modulated 100% by some 
lower frequency is applied to a device 
in which transient distortion of a ring- 
ing nature occurs, then a deformation 

By 
GLEN SOUTHWORTH 

of the modulation envelope will result 
which causes the carrier to be demod- 
ulated, in the sense that the percent- 
age of modulation is no longer as great. 
The amount of demodulation produced 
is dependent upon the amplitude and 
duration of the ringing distortion and 
upon the frequency of the modulation 
tone used. An example of this is shown 
in the accompanying oscilloscope pho- 
tos in which a 600 cps carrier, mod- 
ulated 100% by a 60 cycle tone was 
applied to a parallel LC circuit 
resonant at the carrier frequency. 
The sensitivity of this method of 
measurement is increased by raising 
the frequency of the modulation en- 
velope and decreased by lowering it. 
Thus, the amount of transient distor- 
tion of this nature which is present at 
any frequency may be stated by giving 
the amount of demodulation produced 
as well as the modulating frequency. 

Up to the present there have been 
three main methods of analyzing 
transient distortion; square waves, 
pulses, and interrupted wave trains. 
The modulated wave technique ap- 
pears to have several advantages over 
the others mentioned. As the buildup 
and decay of the carrier frequency is 
relatively slow there is less hazard of 
shock -exciting adjacent resonances, 
thus permitting a less complicated 
analysis of a particular frequency to 
be made. Another factor of import- 
ance is that there is no appreciable 
time delay between the occurrence of 
one modulation envelope and another, 
such as occurs in other transient test- 
ing techniques. This is desirable, not 
only from the standpoint of the con- 
venience of measuring the demodula- 
tion produced, but also due to the fact 
that the spurious transient produced 
may have a varying phase character- 
istic that can produce serious inter- 
ference with the subsequent modula- 
tion envelope. Similarly, as noted pre- 
viously, the mode of vibration of a 
device such as a loudspeaker can alter 
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greatly under conditions of dynamic 
variation, with resultant envelope dis- 
tortion and interference products be- 
ing generated. This factor can be of 
some importance in sound reproduc- 
tion where natural or spurious modu- 
lations of up to several thousand c.p.s. 
may be encountered. 

Another factor closely related to the 
subject of transient distortion is that 
of the decay time of the room acous- 
tics in which a reproducing system is 
used. In essence, reverberation repre- 
sents a form of ringing transient dis- 
tortion in which the sound persists 
after the initial excitation has ceased. 
The main difference between this ef- 
fect and the distortions found in re- 
producing equipment is that acoustic 
hangover is relatively smooth with re- 
gard to frequency, being greatest at 
low frequencies and decreasing in the 
high frequency region where the sound 
absorbing properties of most materials 
are superior. On the other hand, 
transient distortions in devices such 
as loudspeakers usually are produced 
by sharply peaked resonances which 
tend to lend objectionable aural em- 
phasis to certain frequencies. As in 
the case of testing reproducing appa- 
ratus, the modulated wave technique 
offers opportunities of observing the 
acoustic characteristics of rooms hav- 
ing relatively short decay periods. In 
general, the same factors mentioned in 
transient testing hold good and an os- 
cilloscope photo of the demodulation 
caused by room hangover is illus- 
trated. Experiments of this nature 
indicate that the objectionableness of 
certain forms of distortion in audio 
equipment, such as intermodulation 
distortion, may be appreciably modi- 
fied by the associated room acoustics. 
Presumably "dead" acoustics would 
tend to make intermodulation more 
noticeable, while a live listening en- 
vironment would tend to lower the 
apparent depth of modulation pro- 
duced. 

A fifth application of modulated 
wave trains is in making phase shift 
observations. In this instance, the 
modulation envelope is used as a ref - 

(Continued on page 102) 

Oscilloscope patterns of results obtained 
with modulated wave techniques. (A) En- 
velope deformation caused by lightly 
loaded power amplifier using push -pull 
6L6's at near maximum output. (B) Same 
amplifier overdriven during peaks. (C) 
Demodulation of a 3000 cps carrier pro- 
duced by acoustics of a fairly "live" 
room with microphone placed 4 feet from 
speaker. (D) Transient distortions intro- 
duced by 6" loudspeaker at a carrier 
frequency of 3500 cps and modulation 
frequency of 60 cycles. (E) Open cir- 
cuit waveform of output of modulator at 
600 cps carrier frequency and 60 cps 
modulation frequency. (F) "Hangover" 
produced by applying signal of (E) to 
simple LC circuit resonant at the carrier 
frequency. (G) Pattern produced by intro- 
ducing slightly out -of -phase signal of 
same frequency as modulation envelope. 
Note apparent assymmetry. (H) Same 
pattern as (G) with strength of low fre- 
quency component increased somewhat. 

June, 1951 

60011 

25of1 

son -- 
COM. 

60011 TI 
INPUT 

n 
EXT. 
MOD. O- 

SI 

R3 

T2 

CHI 

C3 C4 

R,- 20,000 ohm, 1/2 w, res. 
R, -1000 ohm pot, 
R2- 10,000 ohm pot. R,- 50,000 ohm, 1 w. res. 
R5-1000 ohm, 1/2 w. res. 
Rn- 220,000 ohm, 1/2 w. res. 
C5-25 pfd., 25 v. elec. cond. 

pfd., 400 v. cond. 
C2-C, -20/20 pfd., 350 v. elec. coud. 
T1-Input trans. 600 ohms to p.p, grids (50,; 

000 ohms) (Chicago Transformer #51 -7) 
T2- Output trans. p.p. plates (20,000 ohms) 
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to 600 ohm line (Chicago Transformer #130- 
2) 

T8 -Power trans. 210 -0 -210 v. @ 40 ma.; 6.3 
v. @ 2 amps.; 5 v. @ 2 amps. (Chicago 
Transformer #PCC -40) 

CH1 -15 hy., 50 ma. filter choke S,- S.p.d.t. sw. 
S2- S.p.s.t. sw. 
J1 -Open circuit jack 
V1 -6SN7 tube 
V2-6K6 tube 
V5 -5Y3 tube 

Schematic diagram of the modulator test unit used by the author in checking 
audio equipment. High quality transformers should be used to permit obser- 
vations at the extremes of the audio spectrum. Provision is made for inter- 
nal 60 -cycle modulation or the external modulation of variable frequency. 
The Mod." lead goes to the ungrounded side of the 6.3 volt heater. 
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Alignment Notes 

On TV RECEIVERS' 

....00******* 
By 

B. LEDBETTER 
Engineer, Station WKRC -TV 

Serricing TV sets is not difficult but a definite 
procedure, as outlined in text, should be followed. 

SPECIAL alignment problems 
posed by particular makes and 
models of television receivers can 

be minimized if the general order of 
alignment is remembered. This order, 
as recommended and discussed in the 
following paragraphs, will vary with 
special. circuits, but will remain funda- 
mentally the same when used as a 
basic or "skeleton outline. 

Test Equipment 
For aligning and servicing any TV 

receiver the following minimum equip- 
ment is recommended: 

(1) Oscilloscope. Vertical amplifier 
should have flat frequency response, 
with good low- frequency response and 
sensitivity of at least .07 volt -per -inch 
deflection. The v e r t i c al amplifier 
should include a low- capacity probe 
and calibrated attenuator. 

(2) Sweep Generator. Frequency 
range should cover 18 to 50 mc. (for i.f. 
alignment), and 50 to 90 mc. and 170 
to 225 mc. (for r.f., converter, and 
oscillator alignment). Sweep width 
should be variable to 10 mc. Generator 
output should be at least 0.1 volt, with 
constant output over the sweep width. 
Output should also be uniform over 
each frequency range. 

(3) Marker Generator. Should cover 
frequency ranges from 4 to 50 mc., and 
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50 to 225 mc., with crystal- calibrated 
or equally accurate frequency of 4.5 
mc. for sound i.f. alignment. (An ex- 
tremely accurate marker indication 
also is required for fixing the exact fre- 
quency of the video center frequency 
and for sound trap adjustments). The 
marker generator may be incorporated 
as part of the sweep generator, or it 
may be a separate unit, such as special 
marker generator, calibrated signal 
generator, or heterodyne frequency 
meter with crystal calibrator. Gen- 
erator output should be at least 0.1 
volt. 

(4) Vacuum Tube Voltmeter. Should 
include a diode probe for high -fre- 
quency measurements and a high -volt- 
age multiplier probe for kinescope and 
sweep- circuit high voltage measure- 
ments. 

Fig. 2. Conventional television i.f. align- 
ment curve. "Pip" type markers show posi- 
tion of important alignment frequencies. 

Fig. 1. Alignment procedure, as outlined 
in text, can be divided among several serv- 
ice technicians. Service shops can thus op- 
erate on a "production line" basis, thereby 
reducing the over -all cost of doing business. 

(5) Tube Tester. Good mutual -con- 
ductance type. Supplement with sub- 
stitution method of tube testing. 

(6) Bias Battery. Three -volt "C" 
battery or two 11/ -volt flashlight cells 
in series. (Usually required as substi- 
tute for regular a.g.c. bias when re- 
ceivers incorporating rectified a.g.c. 
are being aligned.) 

Marker Operation 
The importance of an accurately 

calibrated marker generator can be 
seen by noting the typical i.f. align- 
ment curve shown in Fig. 2. (This 
curve is recommended for the Motor- 
ola VK101). The marker is first set to 
the sound i.f. carrier (21.9 mc.) where 
the i.f. sound trap is adjusted; then to 
20.5 mc. for the low- frequency rejector 
trap adjustment. (This trap takes 
care of any sound "leakage" that was 
not eliminated by the i.f. sound trap). 
The marker is moved next to 27.9 mc. 
for the adjacent channel trap adjust- 
ment. The 22.7 mc., 23.0 mc., 26.0 mc. 
and 26.4 mc. frequencies are check- 
points specified by the manufacturer 
of this particular receiver. (26.4 mc. is 
the video i.f. carrier; note that it is ex- 
actly 4.5 mc. higher than the sound i.f. 
It is also located at a point 0.7 down 
the high- frequency side or skirt of the 
curve. This is done in order to pass all 
high, low, and middle video frequen- 
cies equally. (Other receivers may 
specify the video frequency amplitude 
be adjusted to 0.5 or 50% instead of 
0.7, depending on the design and re- 
sponse characteristics of the receiver). 

"Pip" markers are used in Fig. 2. 

The same curve, marked with an inex- 
pensive "dip" or absorption -type mark- 
er, is seen in Fig. 3. 

Usually, manufacturers include de- 
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tailed alignment notes with their re- 
ceivers or supply such information on 
request. These instructions should be 
followed, step -by -step, when at all pos- 
sible, otherwise alignment should not 
be attempted unless the circuit defi- 
ciency of misalignment is fully recog- 
nized. Although a good scope and TV 
signal generator will make adjust- 
ments much easier, it is important that 
you know the exact or recommended 
order of adjustments. 

Generally, television receivers should 
be aligned in this order: (1) video i.f. 
sound traps, (2) video adjacent chan- 
nel traps (when employed), (3) video 
i.f. amplifiers, (4) sound i.f. stages and 
discriminator, (5) r.f. amplifier, (6) 
converter, and (7) oscillator. (Note 
that all trap adjustments are made be- 
fore the i.f. stages or other circuits are 
aligned. Any other order of alignment 
may upset previous adjustments, par- 
ticularly in the case of video i.f. stages 
and i.f. sound traps. 

Video I.F. Sowed Traps 
In video receivers, both the picture 

and sound channels beat against a com- 
mon oscillator. For this reason, the 
sound channel, which is only 4.5 mc. 
away from the picture channel, can be 
picked up by the video i.f. stages and 
passed on to the picture tube. Audio 
from the sound channel will then mod- 
ulate the video carrier and cause the 
picture to lose synchronization. Less 
severe modulation may not affect sync 
but will produce a beat pattern in the 
form of dark horizontal lines or 
streaks. Interference from this source 
is eliminated in some receivers by 
parallel- resonant traps located in one 
or more of the video i.f. stages and 
tuned to the sound i.f. frequency. 

Sound Trap Alignment. Adjust the 
marker oscillator to the sound i.f. fre- 
quency of the receiver and feed a sig- 
nal into any convenient point ahead 
of the sound traps. (Usually, connec- 
tion through a .001 pfd. condenser to 
the mixer grid or to one of the video 
i.f. grids will do). For these adjust- 
ments, turn the generator sweep off 
and adjust the sound traps for min- 
imum output. The output indicator 
may be a v.t.v.m. or scope connected 
across the video detector load resistor 
(see Fig. 5). Since the scope normally 
is connected across the video load re- 
sistor during all video adjustments, it 
can be used with no extra connections 
.required. When the scope is used for 
trap adjustments, the horizontal am- 
plifier should be turned off and the 
marker oscillator modulated with 400 
cycles or other available audio fre- 
quency. A thin vertical line represent- 
ing the sound trap output will then be 
seen on the scope. Traps should be ad- 
justed for minimum height of this line. 

In some instances, the local oscillator 
in the receiver may beat against the 
signal generator oscillator on one or 
more channels. If this occurs, the scope 
pattern will change as the channel se- 
lector or tuning control is varied. This 
interaction can be eliminated by re- 
moving or temporarily disabling the 
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receiver oscillator tube. It should also 
be made a practice to turn the oscil- 
lator "fine tuning" and contrast con- 
trols to their mid -range or center posi- 
tions before making adjustments which 
affect these stages. 

Adjacent Channel Traps 
There have been some cases of inter- 

ference between the sound channel of 
one station and the video channel of 
another station operating on the adja- 
cent higher channel. The sound of a 
station on Channel 4, for instance, 
could interfere with the video of a sta- 
tion on Channel 5. If adjacent chan- 
nel traps are included in the receiver, 
set the receiver channel selector to 
Channel 5 and the generator marker 
oscillator to Channel 4 and adjust the 
adjacent channel trap of the latter for 
minimum output. This procedure 
should be carried out on each of the 
channels likely to be affected and, like 
the sound trap adjustments, made be- 
fore i.f. alignment of the video stages. 

Video I.F. Amplifiers 
The 6 mc. bandwidth of video i.f. am- 

plifiers is made possible by employing 
either over- coupled or stagger -tuned 
transformers, along with suitable com- 
pensating networks. The response or 
bandwidth of over -coupled transform- 
ers is dependent on the amount of 
coupling between the primary and sec- 
ondary windings. When this coupling 
is increased past a certain critical 
point, a double hump or broadband re- 
sponse curve is produced (see Fig. 4B). 
Bandwidth can be increased further by 
adding damping resistors across the 
windings. This method is limited, 
however, by the fact that resistance 
does increase bandwidth but at the 
same time reduces the gain. This ef- 
fect is seen in Fig. 4. Curve A is ob- 
tained with ordinary transformers, 
curve B with over -coupled transform- 
ers, and curve C with overcoupled 
transformers resistive loaded. Note 
the decrease in output in the latter 
case. 

The wide -band response of stagger - 
tuned video i.f. stages is obtained by 
using ordinary single -tuned i.f. trans - 
formers and peaking each stage at a 
slightly different frequency. This pro- 
vides the required broadband response 
curve without the usual loss in output. 

Alignment of Over- Conpled 
I.F. Transformers 

The set -up in Fig. 6 is recommended 
for alignment. The vertical plates of 
the scope are connected through a 10,- 
000 ohm isolating resistor to the video 
detector load resistor, and the hori- 
zontal plates of the scope are connected 

Fig. 6. Recommended test setup for use 
when aligning over-coupled i.f. transformers. 

REJECTOR 

TRAP SOUND I.F. 
CARRIER 

VIDEO I.F. / CARRIER 

ADJACENT 
CHANNEL 

TRAP 

Fig. 3. This curve is similar to that of 
Fig. 2 with the exception that a dip or 
absorption type marker generator is used. 

Fig. 4. Either over -coupling or staggered 
tuning in the i.f. stages is used to ob- 
tain proper bandwidth. Gain is sacrificed 
in both cases to get broadband operation. 

Fig. 5. Wiring diagram of scope detector 
network used to align first i.f. stage. 

to the horizontal sweep terminals of 
the sweep generator (or to a separate 
sweep- frequency oscillator if your reg- 
ular generator has no sweep. In set- 
ting up this equipment, be sure the 
receiver, generator, and scope have a 
good common ground. A poor ground 
system may result in erroneous read- 
ings and overly -critical adjustments. 

After suitable warm -up time, set the 
signal generator to the center video i.f. 
frequency of the receiver and adjust 
the sweep of the generator to about 
10 mc. To avoid overloading the video 
stages, use the minimum output from 
the generator which will give a clear 
pattern on the scope. Scope gain can 
then be increased further if a better 
indication is desired. For each ad- 
justment, set the marker oscillator at 
the frequency specified by the manu- 
facturer, using the minimum generator 
output (or injection voltage) which 
will give a satisfactory trace. Since 
the marker frequency settings will 
vary with different receivers, the man- 
ufacturer's alignment notes must be 
followed closely. 

After the signal generator has been 
adjusted to the correct center i.f. fre- 
quency, connect its output through a 
.001 pfd. condenser to the grid of the 
last i.f. stage. The secondary of the 
last i.f. stage is aligned first. After the 
secondary has been aligned for max - 

(Continued on page 98) 
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C ampiled by KENNETH R. BOORD 

T IS a pleasure to dedicate ISW 
DEPARTMENT this month to 
Gronlands Radio, Godthaab, 

Greenland, which is now sending out 
widely the following mimeographed 
letter, signed by Jacob Selvested 
Grove, in answer to reports dating as 
early as 1949 -or earlier: 

"Gronlands Radio wishes to thank 
you very much for your letter. We 
regret that circumstances have pre- 
vented us from answering you sooner, 
but we can promise you a prompt an- 
swer when you send us your next re- 
ception report. This valuable informa- 
tion from our world audience is very 
helpful to our operations and there- 
fore gratefully received. 

"Our broadcasting studio and trans- 
mitters are located in Godthaab, the 
capital of Greenland. We are on the 
air every weekday from 1830 hours to 
2045 hours local time (2130 -2345 GMT; 
1630 -1845 EST), and on occasional 
Sundays, when religious services are 
transmitted. Our daily programs con- 
sist of news in Danish and Greenlandic, 
talks on various subjects, stories, and 
music. Since our Greenland audience 
has shown a preference for light mu- 
sic, we limit our classical selections 
and play mostly dance and folk tunes. 

"Although there are approximately 
22,000 inhabitants in the whole of 
Greenland, the great majority live 

along the western coast. About 1050 
radio sets are in operation in West 
Greenland, most of them being battery - 
powered since central electric plants 
are found only in the larger villages. 
Gronlands Radio broadcasts from God- 
thaab with a power of 1000 watts and 
relay stations at Godhavn and Fred - 
erikshaab re- broadcast the signal to 
North and Southwest Greenland. It 
is planned to increase the size of our 
transmitter in the near future to per- 
mit a better coverage of Greenland. 
Our frequencies at present are -2130- 
2345 GMT (1630 -1845 EST) , 633 kc.; 
2130 -2250 GMT (1630 -1750 EST), 
5.9425; 2255 -2345 GMT (1755 -1845 
EST), 6.676 (measured 6.677 by Oskay, 
N. J., recently at 1810 EST). 

"Your interest in Gronlands Radio 
is greatly appreciated and we will be 
happy to hear from you again. Please 
tell us how well you are receiving our 
broadcasts, how you like our programs, 
and any other information which might 
enable us to improve Gronlands Radio." 

* * * 

ISW for the Shut -in 
International short -wave radio long 

has been a great boon, hobby, and pas- 
time for the shut -in. Here is the story 
of just one instance: 

From a ranch in California, outside 
the town of Patterson (population 
about 2000) and where the nearest 

The room of bed -ridden rheumatic fever victim Sylvia C. Grischott, Patterson, Calif. 
has been converted into a completely- equipped Listening Post where Sylvia keeps in 
constant contact with all corners of the world through the modern "miracle" of short- 
wave radio. During January and February alone she logged 140 stations, 41 countries. 
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neighbor is more than a half -mile 
away, ISW DEPARTMENT Monitor 
Sylvia C. Grischott, bed -ridden rheu- 
matic fever victim, keeps in constant 
touch with the four corners of the 
earth by means of short -wave radio. 

A resident of Yonkers, N. Y., until 
1947, when she moved to the West 
Coast in the hope of regaining her 
health, Miss Grischott first became in- 
terested in listening to distant radio 
stations while a patient in the Univer- 
sity of California Medical Center. Pre- 
viously, she had enrolled in Modesto 
Junior College as a pre -medical stu- 
dent. 

Now at home, her room has been 
converted into a completely- equipped 
listening post, featuring two communi- 
cations receivers (one is a Hallicrafters 
S -16), a frequency standard, and a 40- 
ft. inverted "L" antenna. With this 
equipment, Sylvia has logged and veri- 
fied reception of more than 1000 sta- 
tions in all sections of the world. She 
considers the logging of 25 Japanese 
and Chinese transmitters in less than 
one hour of dialing to be her great 3t 
radio achievement to date. Evidently, 
her location must be a DX -er's para- 
dise since she writes that stations from 
all over the earth are received with a 
high degree of consistency. For exam- 
ple, during the first two months of 
1951, Sylvia logged 140 stations in 41 
countries (exclusive of USA). 

Sylvia's radio listening is done at all 
hours of the day and night and fre- 
quently while she is wearing an oxy- 
gen mask to help her breathing. She 
answers correspondents and stations 
with an attractive SWL card which she 
designed herself. 

Currently studying for her amateur 
radio ticket, Sylvia looks forward to 
the day when with her own transmit- 
ter she will be able to talk to her many 
radio friends over the airwaves. Her 
radio activities are augmented by a 
correspondence course in short -story 
writing, which she is taking at the 
University of California. 

One morning, Sylvia was unable to 
sleep and tuned in a radio program at 

(Continued on page 130) 

(Note: Unless otherwise indicated, all time is 
expressed in American EST: add 5 hours for 
GCT. "News refers to newscasts in the English 
language. In order to avoid confusion, Cie 24 
hour clock has been used in designating the times 
of broadcasts. The hours from midnight until 
noon are shown as 0000 to 1200 while from 1 
p.m. to midnight are shown as 1300 to 2400.) 

The symbol "V" following a listed frequency 
indicates "varying." The station may operate 
either above or below the frequency given. "A" 
means frequency is approximate, 
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Close -up of "Master Mount" antenna and "Gonset" converter in Hauck's car. 

THE two carefree -looking people 
on this month's cover are Dr. and 
Mrs. Dale Hauck of Los Angeles, 

California. 
Dale Hauck is W6YFT ( "Yellow- 

stone Firestone Tombstone ") while his 
wife, Elouise, holds the call W6YFF 
( "Young Frustrated Female "). 

The Haucks are particularly proud 
of their mobile installation -as well 
they might be -for not only does it 
look well but it turns in a fine per- 
formance. That it is a good looking 
rig is readily attested by the photo- 
graphs of the equipment while its per- 
formance record, represented by a 
goodly array of QSL cards, speaks for 
itself. 

This same equipment, installed in 
the convertible's predecessor, was the 
mobile unit involved in a thrilling snow 
rescue some of our readers may recall. 
It was in November 1946 when two 
hundred hapless motorists found them- 
selves snowbound on Highway 66, some 
fifty miles west of Albuquerque, New 
Mexico. The Haucks (then W8VAX) 
were among those trapped by the 
storm. After a seemingly endless 
night, dawn came and with it came 
activity on the 10 meter band. A con- 
tact with W8UIL in Canton, Ohio was 
the modus operandi which set the res- 
cue wheels in motion. W8UIL con- 
tacted an Albuquerque ham and the 
local authorities were soon appraised 
of the motorists' plight. The rescue 
was then carried out without a hitch. 

The current "shack" is a 1950 Pon- 
tiac convertible. The twin transmitters 
are Hoyt mobile kits using instant 
heating tubes with HY69's in the final. 
One transmitter is on 10 meters while 
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Details on Dale and Elouise Hauck's mobile ham 
"shack," shown in color on this month's corer. 

the other operates on either 20 or 75 
meters with bandswitching being ac- 
complished from the front panel. 

The power pack is a PE -103 mounted 
in the tail of the right rear fender. 
Frequency shifting is performed from 
the dash, using a multiple, individ- 
ually -tuned crystal in each transmit- 
ter. The microphone is a F -1 carbon 
unit. 

The antenna is a Master Mount 
which is used on all three bands, with 
the necessary coil change. The antenna 
is very stable and little sway is experi- 
enced even at high speeds, according to 
the Haucks. They report excellent re- 
sults, especially on 75 and 20 meters. 
Since this particular antenna fits most 
"back up light" holes on present -day 
cars, this eliminates the necessity for 
drilling holes in the body -a feature 
that makes most car dealers happy 
when it comes trade -in time on the old 
model. 

No extra batteries or high output 
generator are required in this installa- 
tion. The standard Pontiac electrical 
system has been retained and because 
of the instant heating tubes in the 
transmitter the Haucks have had no 
battery problems -a fault that was 
frequently encountered with the heater 
type tubes. 

The Haucks attribute their success 
as mobile operators to a good antenna 
system and the facility with which 
they can change frequency while un- 
derway. They also stress the elimina- 
tion of filament battery drain during 

listening periods as a factor in smooth 
operation. 

The receiver is a 3 -30 Gonset con- 
verter installed ahead of the car re- 
ceiver. The noise limiter is built into 
the receiver and utilizes circuits simi- 
lar to those found in the Gonset clip- 
per. Even though the car motor is 
"California hopped ", i.e., uses a very 
hot ignition system, the noise level is 
low enough to preclude complaints 
from even the most particular XYL. 

The original Hoyt installation was 
made by Al Freeman of San Pedro, 
California while the present transmit- 
ter was installed by Charles Messman, 
W6EH, of Hollywood. 

Dr. Hauck, who is a practicing eye 
surgeon in Los Angeles, has a rather 
limned amount of time to devote to 
his radio hobby. Mobile operation al- 
lows him to keep active on the ham 
bands without taking time from his 
flourishing practice. Their home sta- 
tion is equipped with a BC -610E trans- 
mitter, a "Super Pro" receiver, and a 
three -element beam, but the Haucks 
still find their greatest enjoyment in 
climbing into the Pontiac and heading 
for the "wide open spaces" where they 
can DX to their hearts' content with 
as sweet a portable rig as any ham 
could wish for. 

With the advent of summer and with 
thousands of persons taking to the 
highways, mobile radio is in for an- 
other seasonal boom. DX -ing mobile 
can be fun -once you try it you will be 
a fan -just ask the Haucks! 30 
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By 
CHARLES P. BOEGLI 

Cincinnati Research Co. 

Both bass and treble boast and attenuation are obtained 
in this type of tone control. Using just a single tube 
automatically reduces amplifier stages to a minimum . 

THE degenerative type of tone 
control has enjoyed rather wide- 
spread use in audio amplifiers. 

It has the particular advantage that 
only a single tube is required to ac- 
complish both bass and treble boost 
and cut; this results in reduction of to- 
tal amplifier stages to a minimum and 
simplifies the power- supply require- 
ments when compared to other more 
complex controls. 

On the other hand, as usually de- 
signed, the tone control makes use of 
an iron -core choke which is considered 
undesirable by many designers. Fur- 
thermore, when utilized in certain 
ways a parallel- resonant arrangement 
is introduced into the circuit and this, 
in the, opinion of a large number of en- 
gineers, is to be avoided at almost any 
cost. One purpose of this article is to 
study the extent to which the degen- 
erative tone control introduces unde- 
sirable characteristics. 

The usual objection to the use of an 
iron core choke coil for tone control is 
the possibility of hum pickup. 

With modern, well -shielded chokes 
available -for this purpose, this is not 
a valid objection, and the hum intro- 
duced by the choke is negligible. 

The second purpose of this report is 
to elucidate a process by which such 
tone control stages may be designed. 
As has been previously intimated, this 
is not an involved procedure but at 
least one of the commonly -used cir- 
cuits seems to utilize unnecessarily 
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complicated controls. Furthermore, 
individuals have varying tastes in fre- 
quency- response curves and it is desir- 
able for the designer to be able to vary 
the circuit to accommodate these dif- 
ferences. 

The basis of the degenerative tone 
control is the simple plate- and -cathode 
loaded phase inverter, incorporated in 
the circuit of Fig. 4. As is generally 
known, if R, and R2 are equal the sig- 
nal voltages at points A and B will also 
be equal but of opposite sign. The out- 
put is taken from point A and, in prin- 
ciple, a bass cut is attained by shunting 
this output with a suitable choke while 
a bass boost results if the cathode re- 
sistor is shunted. By substituting a 
condenser for the choke, the treble is 
similarly controlled. The maximum 
amount of cut in either case is 6 db. 
per octave but the maximum boost de- 
pends upon the amplification factor of 

Fig. 1. Variation of bias with shunt re- 
sistance for phase inverter of Fig. 4. 
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the tube. With a low -mu triode like 
the 6J5, which is customarily used. a 
boost of about 5 db. per octave is the 
most that can be realized. 

The first step in the design of the 
stage is thus simply the choice of com- 
ponent values for a suitable phase in- 
verter. By way of example, a 6J5 will 
be assumed with a plate- supply volt- 
age of 400, under which circumstances 
R1 and R2 may be 27,000 ohms each and 
the bias resistor may be 1000 ohms. 
The bypass is omitted from the cath- 
ode bias resistor with little effect. 

The bass turnover frequency (the 
frequency at which bass boost or cut 
begins to become effective) and the 
treble turnover frequency may be in- 
dependently specified. Ìn the case of 
bass and treble cuts, the choke and 
condenser are shunted across the out- 
put resistance of the stage, which is 
substantially equal to R,. Bass cut be- 
comes effective when the reactance of 
the choke equals R1; hence, if a 500 
c.p.s. turnover is chosen with = 
27,000 ohms, an 8.5 henry choke will be 
required. In a similar manner if treble 
cut is to begin at 2000 c.p.s., an .003 
pfd. condenser will be needed. Boosts 
become effective at approximately the 
same frequencies because the cathode 
resistor is the same size as the plate 
resistor. The condenser and choke to- 
gether in the above case resonate at 
1000 c.p.s., so that when maximum bass 
and treble cut are both employed, a 
1000 c.p.s. parallel- resonant circuit is 
shunting the output. 

In order to introduce each of these 
shunts independently to either the 
plate or cathode portion of the circuit, 
two controls must be used. There is 
more than one way to connect each 
control into the circuit, but the sim- 
plest method seems to be to attach one 
end directly to point A and the other 
to point B (Fig. 4). Since two controls 
are used, the tube then operates with 
a d.c. shunt equal to the parallel re- 
sistance of the two controls. This shunt 
naturally affects the bias voltage and 
some adjustment in the size of the bias 
resistor is necessary to permit the 
shunted tube to handle the same sig- 
nal voltage as an unshunted one. It 
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would, of course, be possible to use a 
control of very high resistance, say, 
five megohms, in which case the effect 
on the d.c. voltages would be negligi- 
ble. As the resistance of the control 
is increased, however, the region in 
which the control action takes effect 
becomes confined more and more to 
the ends of the rotation of the knob; 
with a five megohm control the entire 
boost or cut action occurs within a few 
degrees of the ends of this rotation, 
which effect is decidedly undesirable. 
It has for this reason been found pref- 
erable to choose a value equal to 
about five times the plate resistor of 
the inverter -in this case, around 
100,000 or.#1,50,000 ohms. 

The d.c. voltages in a shunted -triode 
plate -and- cathode loaded phase in- 
verter can easily be calculated, and the 
simplest method for finding the re- 
quired bias resistor seems to be to as- 
sume a series of values of "B" supply 
currents, from which the voltage drop 
through the load resistors and hence 
the effective plate- cathode voltage 
across the tube can be found. With 
this voltage and a bias line drawn for 
a given bias resistor on the tube char- 
acteristics chart, the tube plate cur- 
rent and effective bias can be located. 
By subtracting this plate current from 
the assumed "B" supply current, the 
current flowing through the shunt is 
immediately found, and the tube plate - 
cathode voltage divided by this current 
equals the size of the shunt required 
to bring about the assumed operating 
conditions. Fig. 4 illustrates the 
method of calculation just described. 

This procedure must be repeated for 
several assumed values of bias resistor, 
and the results plotted as shown in 
Fig. 1, which applies to the circuit used 
as an example in this article. From 
this chart, it is evident that with 
150,000 ohm controls, which impose a 
75,000 ohm shunt across the tube, a 
bias resistor of 1500 ohms results in a 
grid bias approximately the same as 
that for an unshunted tube with a 1000 
ohm bias resistor. 

Since the signal voltages occurring 
at each end of the controls are equal 
in magnitude but opposite in sign, the 
center point of each control is effec- 
tively at ground a.c. potential even 
though no grounded center tap is pro- 
vided. If the center point of the knob 
rotation is to correspond to flat re- 
sponse, equal resistance must be pro- 
vided each side of this center, which 
usually indicates the use of linear - 
taper potentiometers. Fader types 
have been tried but found to be unsat- 
isfactory for this circuit. To obtain the 
control action the slider of the bass 
control is grounded through the choke 
whose size was previously calculated, 
and the other slider is connected to 
ground by means of the condenser. 

In a single -ended stage (Fig. 3) the 
d.c. must be prevented from flowing 
through the choke to ground. This re- 
quires a very large blocking condenser 
because the series resonance of the 
choke and blocking condenser must oc- 
cur below the lowest frequency to be 
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amplified. Electrolytic condensers are 
usually used in consideration of space 
requirements. A push -pull stage (Fig. 
2) has the advantage of eliminating 
this blocking condenser and in addi- 
tion, as usual, leads to reduced distor- 
tion in the amplifier output and per- 
mits some simplification in the power 
supply. 

The last step in the design is to as- 
sign values to the tube grid resistor 
and the input coupling condenser. This 
is complicated by the fact that the in- 
put resistance at low frequencies de- 
creases when bass boost is employed, 
and this decreasing input resistance 
acts in combination with the coupling 
condenser to reduce the bass response. 
For example, if a grid resistor of 100,- 
000 ohms is used with a .01 µfd. cou- 
pling condenser the bass response will 
be down 3 db. at 16 c.p.s. with the bass 
control set for flat response, but at 
maximum boost the 3 db. point will be 
at 160 c.p.s. This undesirable effect 
can be eliminated only by making the 
bass response extend to the proper fre- 
quency at maximum boost; in other 
words, the combination of grid resistor 
and coupling condenser should be 
chosen for the desired bass response 
under the assumption that the stage 
input resistance is equal in magnitude 
to the grid resistor. Since at flat re- 
sponse the gain of the stage is slightly 
less than unity motorboating will not 
occur, but at an intermediate bass - 
boost setting low- frequency oscillation 
does sometimes take place. It can be 
avoided by careful decoupling and con- 
trol of the bass response of the preced- 
ing and succeeding amplifier stages. 
No such difficulty with oscillation is 
experienced with the push -pull circuit. 

The cathode of the tone -control tube 
is at a high d.c. potential above ground. 
This makes a separate heater supply 
essential in some cases, but this ar- 
rangement is at any rate always de- 
sirable because hum is considerably re- 
duced. 

Experimental Rork 
Because the push -pull arrangement 

is least likely to introduce distortion 
and since it also eliminates the prob- 
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Fig. 2. Push -pull tone control circuit. 

Fig. 3. Single -ended tone control unit. 

lem of the large condenser required to 
prevent current flow through the 

(Continued on page 96) 

Fig. 4. Calculations that were used in the design of the shunted phase inverter. 
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An ELECTRONIC 

ADVERTISING 

DISPLAY 

THIS article describes the con- 
struction and use of a novel ad- 
vertising display that combines 

movement and changing colors to at- 
tract the eye of prospective customers. 
To the more inquisitive it poses the 
question. What makes it work? 

By studying Figs. 1 and 4, the gen- 
eral idea can be seen to be the illumi- 
nation of a fluorescent lamp by passing 
it through the field of an oscillator. 
The lamps are standard 15 watt units, 
18 inches long. For best results, each 
lamp should be of a different color. Six 
lamps are used in the model shown. 

The entire structure for holding the 
lamps in position is made of clear 
plastic. The three center rods are 5/s 

of an inch in diameter and the circular 
end pieces are one foot in diameter by 
1/s inch thick. This thickness permits 
enough flexibility for removing or re- 
placing the lamps. The lamps are held 
in place by drilling 3!32 inch holes in the 
plastic end pieces to receive the pins 
in the ends of the lamps The 5/s inch 
plastic rods are held to the end pieces 
by drilling and tapping a hole in each 
rod to receive a 6 -32 screw. 

While other materials could be used 
for supporting the lamps, it has been 
found that the clear plastic enhances 
the appearance of the display and 
leaves no doubt in the mind of the 
onlooker that there is no electrical 
connection to the lamps. Articles to 
be displayed may be placed on top 
of the structure or, if small enough, 
they be placed on the lower plastic 
60 

A novel eye -stopper. The different 
colored lamps light progressively as 
they pass through oscillator field. 

Fig. 1. Over -all view of electronic 
fluorescent lamp display. The os- 
cillator operates in 27 mc. band. 

disc between the lamps. If the ar- 
ticles to be displayed are very heavy, 
then it would be best to make the disc 
out of 1/4 inch plastic. 

The oscillator and motor for revolv- 
ing the lamps are located in a cabinet 
which serves as a base for the unit. 
See Fig. 4. In the model shown, an 
aluminum cabinet was made first and 
then all sides except the bottom were 
covered with masonite. An opening 
must be left in the aluminum cabinet 
at the point where the lamp is to pass 
over the oscillator coil. The size of 
this opening will determine the length 
of time that each lamp is lighted. An 
opening 8 by 6 inches was found satis- 
factory. With proper placement of the 
oscillator coil below the opening and 
the correct plate voltage on the 6BG6, 
it is possible to have one lamp go out 
as the next lamp comes on. 

The schematic of the oscillator and 
the power supply is shown in Fig. 2. 
Since the main requirement of the os- 
cillator is to furnish an electrostatic 
field sufficiently strong to ionize the 
gas in the fluorescent lamps when the 
end of the lamp is at least an inch from 
the end of the coil, it becomes neces- 
sary to use a fairly high plate voltage 
on the oscillator tube. A minimum of 
800 volts is recommended; lower plate 
voltage will either result in failure to 
ionize the lamp or failure to light the 
lamp over its full length. Several types 
of single -ended oscillator circuits were 
tried and the Hartley circuit shown 
gave the best results for a given "B +" 

By 
WALTER FINKE, W9ABK 

Instructor, DeForest's Training, Inc. 

supply voltage. As can be seen in Fig. 
2, the method used to obtain the re- 
quired 'B +" voltage from readily 
available and inexpensive type power 
transformers is to use half -wave recti- 
fication of the entire voltage from the 
high voltage secondary. As noted,- this 
voltage should have a minimum value 
of 750 volts in order to be sure' of ob- 
taining a `B +" voltage in excess of 
800 volts. Many power transformers 
used in a.c. radios will meet these re- 
quirements as well as supplying fila- 
ment voltages to the rectifier and os- 
cillator tubes. Since the inverse voltage 
on the rectifier tube will be in excess 
of the rated value for most common 
rectifiers used in radio sets, it is neces- 
sary to use a rectifier with an inverse 
voltage rating of 2000 volts or more. 
The 816 meets these requirements and 
the use of a 1 gfd. input filter conden- 
ser raises the output voltage without 
any adverse effect being noticed in the 
operation of the gas rectifier. The plate 
current of the 6BG6 will not exceed 20 
ma. if only one lamp is lighted at a 
time. The working voltage of all con- 
densers should be 1000 volts or more. 

The oscillator coil L3 consists of a 
total of thirteen turns of #10 enameled 
copper wire, 13/4 inches in diameter 
and four inches in length. In the 
model shown in Fig. 4, this coil is made 
self supporting by placing it over 
a 13/4 by 5 inch remnant of clear 
plastic and letting the extra inch of 
plastic extend below the bottom of the 
coil; two small "L" type brackets were 
then attached to this end of the plastic 
and bolted to the top of the chassis 
to hold the coil in position. Referring 
to Fig. 2, the section of the coil 
from d to c consists of 11/2 turns, 
from c to b is 5 turns, and from 
b to a is 61/2 turns. This last part 
of the coil (b to a) provides an auto - 
transformer action which will give a 
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stronger electrostatic field next to the 
end of the fluorescent lamps. The end 
of the coil labeled "a" should be placed 
as close as possible, without touching, 
to the underside of the cabinet. A short 
piece of #10 wire may be attached to 
point "a" and extended in the line of 
travel of the lamps to maintain them 
at full brilliance for a longer time if 
desired. 

After completing the wiring of the 
unit, it should be tested to see if it is 
operating properly. This can be done 
by measuring the bias across the 50,- 
000 ohm grid leak resistor. An r.f. 
choke should be attached in series with 
the negative probe of the meter to 
prevent r.f. from entering the meter. 
The bias should be between 80 and 
120 volts. No bias voltage indicates 
that the circuit is not oscillating; and 
the power should be turned off and 
the circuit rechecked if this occurs. If 
the proper bias is obtained, a fluores- 
cent lamp should light when it is held 
within an inch of the hot end of the 
coil. 

It is probably desirable to make the 
preliminary tests at reduced plate volt- 
age to reduce the possibility of damage 
to the tubes in view of the present 
shortage. By moving the plate lead of 
the rectifier to the center tap of the 
transformer, instead of using the full 
secondary winding, the plate voltage 
may be cut in half. This will still al- 
low the oscillator to be checked for 
proper operation without endangering 
the tubes. When satisfactory operation 
has been obtained, the plate lead of 
the rectifier can be returned to its pre- 
vious position to use the full second- 
ary. 

Aside from a defective component, 
there is little that can prevent the os- 
cillator from operating properly. If 
proper operation is not obtained as in- 
dicated by grid current, the various 
components in the oscillator circuit 
should be checked. 

Before any sustained operation of 
the oscillator is attempted, it must be 
set on a frequency to comply with Fed- 
eral Communications Commission reg- 
ulations. At present, there are three 
bands of frequencies set aside for oper- 
ation of diathermy machines and in- 
dustrial oscillators. The limits of these 
bands as set forth in FCC Rules and 
Regulations, Part 18, are : 13,553.22 kc. 
to 13,566.78 kc.; 26,960.00 kc. to 27,- 
280.00 kc.; 40,660.00 kc. to 40,700.00 kc. 

A license is not required to operate 
in these bands. The values of L and 
C:; are chosen to provide operation in 
the 27 megacycle band. Since the band 
is 320 kc. wide, any well calibrated 
communications receiver, grid dip os- 
cillator, or wavemeter can be used to 
set the frequency of the oscillator to 
the middle of the band. 

The frequency should be rechecked 
with the fluorescent tubes in place and 
rotating. The frequency will vary 
somewhat but should stay within the 
limits of the band. A slight adjust- 
ment of C3 will probably be needed. 

By no means the least complicated 
part of the unit is the motor and re- 
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Tl -See text 
1 -6B G6 tube 
1 -816 rube 

Fig. 2. Schematic diagram of the oscillator and power supply assembly. 

duction drive for rotating the lamps. 
The parts required can usually be ob- 
tained from local radio and hardware 
stores. In the model shown in Fig. 4, a 
driving motor from an old code ma- 
chine with an additional 5 to 1 reduc- 
tion gear was used. This gave a final 
speed of rotation of the lamps of 10 
rpm which results in a new lamp be- 
ing lighted every second. Much faster 
speeds can be used if no advertised 
items are to be placed on the rotating 
assembly and the primary objective 
is to draw attention to the store win- 
dow. Other usable motors that are 
readily available are those from 
phonograph turntables, electric fans, 
erector sets, and numerous gear reduc- 
tion motors on the surplus market. 

The shaft that supports the lamp 
assembly is made from a piece of tic 
inch drill rod supported in two small 
bearings. The method of attaching the 
lamp assembly to the top end of this 
shaft is shown in Figs. 1 and 3. The 
metal disc and collar assemblies were 
made from salvaged receiver dials. 

Many novel innovations in operating 

Fig. 3. Method for connecting the 
drive shaft to the lamp assembly. 

this display may be used. As an ex- 
ample, a photoelectric system or capac- 
ity operated relay may be used to start 
or stop the motor that rotates the 
lamps when someone passes by the dis- 
play window. By keeping the ambient 
light level low and replacing one of the 
lamps with an ultraviolet lamp in con- 
junction with fluorescent paints and 
decals, some novel effects may be ob- 
tained. 

30 

Fig. 4. Rear view showing the motor on the right, gear reduction and shaft for 
supporting the lamps in the center, and the oscil'ator chassis on the left. The os- 
cillator coil, L:,, is directly behind the 6BC6 lube in the center of the photograph. 
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A Bridged-I 

AUDIO 

OSCILLATOR 
By 

JACK D. 6 4Lr.Al:ll Elt 
wmIzn 

- .410 4# 
Fig. 1. Over-all view of audio oscillator. 
The controls are (left to right, bottom row) 
potentiometer R. selector switch S. and 
attenuator R. The frequency adjusting 
control (R, -R,,,) is at top center. Binding 
posts at bottom are the output terminals. 

Although not of laboratory caliber. this easily-built 

unit is an excellent all -purpose test instrument. 

THE wide -range RC oscillator de- 
veloped by Peter G. Sulzer of 
the National Bureau of Stand- 

ards and described in the September, 
1950 issue of RADIO & TELEVISION NEWS, 
is a unique test instrument. However, 
if the instrument is to be used for gen- 
eral audio frequency tests, such as de- 
termining resonant peaks in speaker 
systems, frequency characteristics of 
amplifiers over the audio range, and 
other audible frequency tests in serv- 
ice work where great accuracy is not 
required, a slight modification of Mr. 
Sulzer's circuit results in an excellent 
general purpose audio oscillator. 

Some of the desirable features which 
should be incorporated into an audio 
oscillator are: a low grid input im- 
pedance to minimize power hum pick- 
up and other grid circuit disturbances, 
elimination of the variable condenser 
to reduce mounting and shielding prob- 
lems, the power supply should be 
mounted on the same chassis for com- 
pactness, there should be a wide angle 
dial rotation for easy calibration, the 
unit should be constructed at a reason- 
able cost, and the oscillator should 
have a high degree of frequency sta- 
bility and resetability. 

A major portion of the features pre- 
viously mentioned can be incorporated 
into an audio oscillator by using the 
bridged -T network shown in Fig. 2. In 
this particular network a true null is 
not produced, however if the ratio of 
R, /R, increases beyond four a fairly 
sharp attenuation curve results. 

The schematic diagram of the com- 
pleted unit shown in the photographs 
is given in Fig. 3. The reader will note 

62 

that a dual potentiometer is used in 
conjunction with condensers for fre- 
quency variation. This potentiometer 
is a Centrelab "Blue Shaft" Type 
F- 50M -C3, R- 500M -C3, Code No. 
BA017 -000. It is a reversed log taper 
dual control. Although the reset ac- 
curacy of a dual variable resistance is 
not as great as that of a variable con- 
denser, the writer has noted that there 
has been no change in the dial cali- 
bration after several weeks of use. 

After the unit was constructed, a 
calibrated oscillator was used to de- 
termine if the use of ordinary stock 
condensers caused an appreciable 
change in the multiplier switch (Si). 
It was found that the two lower ranges 
were very close to a ratio of 10 to 1. 
The higher range did not calibrate 
too closely. Other condensers for this 
range were selected until the proper 
ratio was obtained. If greater accu- 
racy is desired in the multiplier switch, 
matched condensers of the values 
shown in the diagram should be used. 

Fig. 2. Wiring diagram of bridged -T net- 
work incorporated in audio oscillator. Ac- 
tually a true null is not obtained. however 
if the ratio of R, to R, is at least four, 
a fairly sharp attenuation is obtained. 

RI 

c c 

T T 
Rz 

The only adjustment necessary after 
the unit has been allowed to warm up 
is the adjustment of R, in the cathode 
of V,. This adjustment consists of set- 
ting the selector switch, S,, to the low- 
est frequency range and the frequency 
dial to the low frequency end of the 
scale. With the aid of test receivers, 
adjust R, until oscillation begins. With 
an a.c. voltmeter or v.t.v.m.. slowly ad- 
vance R, further in the direction of 
oscillation until the output is stable on 
the meter. Greater output may be ob- 
tained by advancing R however the 
harmonic content will increase under 
this condition. 

The power supply shown in the dia- 
gram is quite conventional, and any 
well filtered supply delivering 250 volts 
at 50 ma. will be adequate. The com- 
plete unit is mounted on a home -con- 
structed chassis measuring 8" x 7" x 
31/i". The distance between the oscil- 
lator and the power supply is less than 
six inches; and with a v.t.v.m. there 
were no perceptible beats between the 
power supply and the oscillator fre- 
quencies, and none could be heard 
when using a sensitive test receiver. 

Figs. 4 and 5 give a general idea on 
how the parts could be laid out on the 
chassis. No particular construction 
details were followed, with the excep- 
tion of the location of the a.c. line 
switch. This switch was mounted on 
the rear of the chassis to keep the a.c. 
line cord away from the oscillator. 
Referring to Fig. 5, the top view of 
the completed oscillator, and starting 
at the top left hand corner, from left to 
right, are: 6AG7, dual control (R, -R,.). 
C,; second row: C.,, C,, 6AG7, PL.; third 
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row: VR -105, VR -105; and bottom row: 
T,, 5Y3, and 

The controls on the front panel, as 
shown in the front view, are: R:, at the 
extreme left; S,, center; and the out- 
put control, R,:, at the right; the output 
terminals are below and to the left of 
S,. The dial was made from an old 
bakelite knob. The numbered portion 
of the dial was sanded and given a coat 
of aluminum paint. A sharp pencil 
marked the calibration points, while 
pen and ink completed the job. The 
position of the knobs as shown in the 
front view of the unit were not set 
that way for photographic purposes, 
but represent the positions of R;, R,,,, 

S,, and R,: for a frequency of 1200 
cycles. 

If a clipping circuit is added follow- 
ing the output, the instrument may 
also be used for square wave testing. 

Most square wave clipping circuits 
require a rather high voltage input to 
allow the tops of the sine waves to be 
clipped well down on the sides, and 
this will probably require an additional 
stage preceding the clipper. 

Several articles on the use of clip- 
pers have appeared in previous issues 
of this magazine. 

The fact that the dual potentiometer 
provided over 270 degrees of dial rota- 
tion made calibration points from 20 
to 200 cycles occupy approximately 230 
degrees of the dial. All of the features 
previously mentioned are incorporated 
in the unit shown in the diagram and 
its construction is well worth the time 
and effort involved. 
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CI, C -.005 pfd., 400 v. cond. (preferably 
matched) 

C:. C, -500 lipid. mica coud. (preferably 
matched) 

C -120 pfd., 25 v. elec. cond. 
Cu -.1 pad., 600 v. cond. 
C,_- C,,, -C - 20/20/20/20 pfd.. 450 r. elec. 

cond. (Mallory Typc FP -444. Cu is 40 pfd., 
two sections in parallel) 

S, -2- gang, 3 -pos. rotary sw. 
S.- S.p.s.t. toggle sw. 
PL, -3 w., 115 v. lamp 
T, -Power trans., 350 -0 -350 v. @ 90 ma.; 5 

v. @ 3 amps.; 6.3 v. @ 3.5 amps. (Stancor 
P -6012) 

CH,. CH. SO rua. filter choke V V. -6ÁG7 tube 
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Fig. 3. Schematic diagram of the audio oscillator. The instrument covers a frequency 
range of from 20 to 20,000 cycles. The main tuning control. R;-R,.., is calibrated 
from 20 to 200 cycles while switch S, is used to increase the range in steps of 10X. 

Fig. 4. Under chassis view of the home -built audio oscillator 
unit. Careful parts placement gives neat, uncluttered look. 
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Fig. 5. Top chassis view of unit. The line "on-off switch. S. 
is mounted on rear flange of chassis, lower right in photo. 
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Mac's RADIO 

SERVICESHOP 
By JOHN T. FRYE 

SKEETER G'S AND TEST PATTERNS 

AMac jokingly expressed it, it 
was "two 1- o -o -n -g years" now 
that the unpredictable Barney 

had been working for him; so when the 
former came into the radio shop that 
fine June morning and found his red- 
headed assistant prodding a small cyl- 
inder of screen wire resting on the 
service bench and savagely muttering, 
"Come on, cuss you; fly! I double -dog- 
dare you to get off the bottom of that 
cage," Mac did not turn a hair. Instead 
he merely leaned against the door 
jamb and casually remarked: 

"Excuse me for mentioning it, Bus- 
ter, but aren't you slipping your clutch 
again ? Talking to yourself makes you 
live bait for the boys with the butterfly 
nets, you know." 

"I'm not talking to myself," Barney 
protested. "I'm talking to that blood- 
sucking mosquito in the wire cage." 

"Well, then; that's different!" Mac 
said with exaggerated relief. "All of 
us like to have a little chat with a 
mosquito now and then. Will the two 
of you excuse me for interrupting ?" 

"You quit trying to make it sound 
like I was losing my marbles," Barney 
shouted. "Outside of being crazy 
enough to work on radios, I'm as hep 
as the next guy and maybe a little 
hepper. 

"The whole thing started last night 
after I walked Margie home from the 
show," he went on. "It was the first 
really warm night we have had; the 
moon was as big and bright as a 
twenty -inch tube; and her old man had 
just put up the porch swing that after- 
noon. In short, things were perfect 
for a little front porch woo-pitching- 
or `sparking' I believe they called it in 
your day." 

"Thankee kindly fur the translation, 
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young feller," Mac piped in the cracked, 
falsetto voice of age. 

"Well, we had no more than snuggled 
down in the porch swing than a squad- 
ron of mosquitoes started dive -bombing 
us. You probably are too old to remem- 
ber, but smooching takes a certain 
amount of concentration. You can't 
get very far whispering sweet nothings 
into one shell -like ear while a mosquito 
is making like a miniature fire siren 
in the other. After I had intercepted a 
couple of wild swats Margie was mak- 
ing at the pests -at least I think that 
is what she was doing -I gave up and 
went home and to bed; but I didn't go 
right to sleep. Instead, I lay awake 
and thought up a fiendishly clever way 
of clobbering mosquitoes. 

"And there it is!" he said waving 
dramatically at the service bench. "A 
captured mosquito is in that little 
screen cage. Directly in front of the 
cage and pointed at it is a tweeter 
speaker that is being driven by the 
output of that hi -fi amplifier. Our au- 
dio frequency generator is going into 
the amplifier." 

"I get it!" Mac interrupted. "You're 
going to drive the insects mad by out - 
singing them." 

"Worse than that," Barney said 
darkly. "I intend to tune the oscilla- 
tor to the natural vibration frequency 
of either the mosquito's body or his 
wings -it makes no difference which - 
and then I'll simply shake one loose 
from the other with the compression 
and rarefaction waves from the 
speaker. Because of the small masses 
involved, I figure the frequency will 
be too high to be heard. This arrange- 
ment will be set up on my porch with 
the speaker pointed toward Margie's. 
Boy! I can hardly wait until tonight 

to see those de- winged mosquito fuse- 
lages ploughing into the porch paint 
around that swing!" 

"Hm- m -m -m," Mac said a little daz- 
edly. "And how is your experiment 
panning out 

"Aw, Old Buzzo there won't cooper- 
ate," Barney said disgustedly. "I've 
got to catch him on the wing to try 
out the gadget, but all he does is sit 
there with his toenails dug into the 
bottom of the cage." 

"We- 1 -1 -1, let's not fret our little 
pointed head about it now," Mac said 
soothingly. "After awhile I'll hunt up 
a graph that Sylvania put out a few 
years back for estimating forces due 
to vibrational motion, and then you 
can really `engineer' this project by 
figuring just how many `G's' a mos- 
quito's wings will stand. Right now, 
though, I want to talk to you about 
something else." 

He opened a cupboard and took out 
two small album- shaped books bound 
in imitation red leather and another 
black book with a spiral wire binder. 

"Here," he said, holding out the red 
books, "are Volumes 1 and 2 of RCA's 
'Pict -O- Guides.' I want you to take 
them home and study the diagrams, 
the text, and, above all, the pictures 
until they are literally sticking out of 
your big freckled ears." 

"Why ?" 

"So you can learn TV servicing 
easier and better than I learned radio 
servicing. In the beginning my radio 
knowledge, like that of most of us who 
grew up with the business, consisted 
entirely of scraps of unrelated infor- 
mation picked up haphazardly from 
experience, from reading, and from 
what other technicians told me. I 
wasted ten years before realizing that 
some way had to be found to tie all of 
this knowledge together into a compact 
whole if I was to keep it and get the 
most out of it. 

"That is when I hit on the idea of 
servicing radios as much as possible 
`by ear.' Circuits were analyzed in 
terms of what they contributed to the 
receiver in the way of sensitivity, se- 
lectivity, noise -suppression, and fidel- 
ity. Component failures and misad- 
justments were studied for the effects 
they had on these qualities in the re- 
ceiver's output. In other words, all of 
the information I had collected was 
rearranged and revised in terms of 
how it made a set sound." 

"A system that really works!" Bar- 
ney exclaimed. "It still seems uncanny 
to me how you can always tell what's 
wrong with a set by just listening 
to it." 

"Not always," Mac disclaimed; "but 
by concentrating on this approach both 
of us keep our batting average pretty 
good. The funny thing is, though, that 
I forgot all about this when I started 
studying television and began to make 
the same mistake all over again. I 
studied r.f. tuners, sweep circuits, i.f. 
systems, flyback power supplies, and so 
on, as individual units; and I was hav- 
ing one heck of a time trying to keep 

(Continued on page 78) 
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Suggested low voltage 
wiring system used to 
obtain greater power. 

By 
WALTER B. FORD, W6YT 

Increase power output of your 
transmitter by a few changes 
in the loto voltage circuit. 

U]NLESS he is willing to go to the 
expense and trouble of install- 
ing an oversize generator or ad- 

ditional batteries in his car, the opera- 
tor of a mobile transmitter usually has 
to limit his maximum power to 25 or 
30 watts. Although he generally knows 
that power losses will occur between 
the car battery and transmitter, he is 
usually not aware of the magnitude of 
those losses, or what effect they could 
have on the operation of the transmit- 
ter as a whole. 

The author operates a mobile trans- 
mitter which consumes about 24 watts 
in the final stage. A surplus thermo- 
couple r.f. ammeter with a 0 to 1.5 am- 
pere range is connected in the antenna 
circuit to serve as a tuning check. 
From time to time it was noted that 
there was a falling off in antenna cur- 
rent after she transmitter had been 
operating but a short time, but what 
was more perplexing was the fact that 
the decrease in antenna current was 
greater after the car had been driven 
some distance, even though the trans- 
mitter had not been in operation. The 
normal drop in output could have been 
due to a number of causes ranging 
from flat tubes to a defective storage 
battery, but the causes of the lowered 
output after a long drive did not lend 
themselves to a similar line of reason- 
ing. 

A thorough check of all tubes, con- 
densers, resistors, and the storage bat- 
tery failed to disclose a defective part. 
Beginning with a cold motor, a voltage 
check on the dynamotor and storage 
battery was made, which revealed a 
voltage drop of one volt between the 
two units when the dynamotor was 
fully loaded. The significance of the 
term, "cold motor" will be shown 
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shortly. The low voltage circuit con- 
sisted of a heavy duty battery clip 
which was secured to the positive post 
of the battery, No. 8 stranded leads, 
fuse and fuse holder, relay, and a 
single -pole switch. 

In order to break down and trace the 
individual voltage drops across the 
various parts, a low reading voltmeter 
was secured and with its use some very 
interesting things began to come to 
light. No noticeable drop appeared 
across the battery clip, but between 
the clip and the fuse holder a drop of 
125 millivolts showed on the meter. 
The next check across the fuse holder 
indicated a drop of 100 millivolts. The 
main switch terminals showed a drop 
of 250 millivolts. The relay contacts 
provided the greatest surprise. Al- 
though they consisted of two 1/4 inch 
contacts in parallel, the drop across 
them totaled 350 millivolts. The nega- 
tive lead to the car frame accounted 
for a loss of 100 millivolts, and the 
leads connecting the relay, switch, and 
fuse holder provided an additional loss 
of 75 millivolts, bringing the total to 
1000 millivolts, or one volt. 

The power supply for the author's 
transmitter is a surplus PE -103 dyna- 
motor, the input of which is 21 am- 
peres at six volts. The full load out- 
put is .16 ampere at 500 volts. It was 
noted that the leads and other parts of 
the low voltage circuit began to heat 
up after the transmitter had been in 
operation a short time, even though 
their cross sectional areas were more 
than ample to carry the full load cur- 
rent of 21 amperes. An ammeter placed 
in the circuit indicated the somewhat 
startling figure of 160 amperes when 
the dynamotor was started. While 
such a large starting current was of 

extremely short duration, occurring 
several times a minute as it is apt to 
do in phone operation it was sufficient 
to raise the temperature of all parts 
of the low voltage circuit, thereby in- 
creasing the resistance and causing a 
still greater voltage drop to bring the 
total to about 1.25 volts, which, inci- 
dentally, accounted for the drop in an- 
tenna current after the transmitter 
had been in operation but a short time. 
While a drop of 1.25 volts between the 
battery and dynamotor might not seem 
to be too serious, it might be interest- 
ing to note at this point what it meant 
in terms of power losses in watts. The 
full load power consumption of the 
dynamotor was around 126 watts. With 
a voltage drop of 1.25 volts the power 
loss was approximately 26 watts, or 
expressing it another way, about 20 
per -cent was being dissipated as heat 
and that figure does not include the 
possible further losses in the transmit- 
ter due to lowered filament voltages. 

After the above losses had been ac- 
counted for, there still remained the 
problem of further decrease in radia- 
tion after the car motor had been run 
for some time. After an hour's drive 
the voltmeter check was repeated and 
it was found that the car motor had 
increased the temperature of the bat- 
tery circuit to such an extent that the 
voltage drop had jumped to nearly 11/2 
volts. Of necessity the author's dyna- 
motor is installed under the hood 
where it is subjected to the heat of the 
car motor. Located elsewhere it un- 
doubtedly would have been free from 
additional heat losses. 

After having located the sources of 
the various losses, the author set out 
to eliminate them, or rather reduce 

(Continued on page 123) 
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SOUND E 

By H. M. TREMAINE, 'D.Sc. 
College of Audio Engineering 

University of Hollywood 

INEERING 

Part 4. Methods for determining reverberation time 
of sound studios, and how to compensate to obtain 
the most desirable acoustical characteristics. 

REVERBERATION is the reflec- 
tion and re- reflection of sound 
waves. The decay time of a 

given enclosure is the time required 
for a sound wave to decrease its in- 
tensity 60 db or to one -millionth of 
its original intensity. This decrease in 
intensity may be calculated by the use 
of the equation : 

PI 
db = 10 log. - (1) 

P2 
where Pi equals the original intensity 
and P2 the diminished intensity. 

Interference occurs when two or 
more sound waves collide, resulting in 
confusion and unintelligibility. Since 
reverberation constitutes perhaps the 
most important single factor in deter- 
mining the acoustical properties of a 
room, it will be briefly reviewed. 

Reverberation is sometimes defined 
as the persistence of sound, caused by 
repeated reflections. When the rever- 

beration time of any room is too long, 
intelligibility of speech is reduced and 
a "blurring effect" is apparent. On the 
other hand, if the reverberation time 
is too short, sounds will be "flat" and 
"dead," and it will be extremely diffi- 
cult, if not impossible, for a speaker to 
make himself understood, particularly 
if the room is large. 

Before taking up the subject of re- 
verberation characteristics, it may be 
well to again consider the three fun- 
damental laws of sound. These are: 

1. Sound tends to travel in straight 
lines. 

2. When two sound waves intersect, 
their subsequent paths are the same as 
though each wave existed independ- 
ently. 

3. The angle of incidence of a re- 
flected sound wave is exactly equal to 
the angle of reflection, if the dimen- 
sions of the reflecting surface are 
greater than those of the sound wave. 

Table 1. Absorption coefficients of the most commonly -used acoustical materials. 

MATERIAL 512 CPS 

Hard plaster on wood lath and wood studs 0.032 per sq. ft. 
Poured concrete painted and vaiQished 0.014 per sq. ft. 
Carpet, pile on 1 /8' felt base 0.370 per sq. ft. 
Glass surfaces 0.030 per sq. ft. 
Each person, seated 3.800 per sq. ft. 
Draperies, velour, 18 -oz. per sq. yd. in contact with wall 0.350 per sq. ft. 
Cushiontone- Al -1/2 ", perforated 484 holes per sq. ft. 0.580 per sq. ft. 
Theater and auditorium chairs heavily upholstered in plush 

or mohair - - 2.800 per sq. ft. 
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Fig. 1. Music scoring stage 
on Walt Disney's motion 
picture lot. Note sound dif- 
fusers in the background. 

If they are smaller, the wave will be 
bent, or diffracted. 

In the recording or broadcast studio, 
the position of the microphone has a 
definite bearing on the character of 
sound reproduction. Various locations 
may enhance or lessen intelligibility or 
result in the sound being more or less 
reverberant, despite the fact that. the 
reverberation time of the studio is 
practically the same for any given 
point in the room. 

Correction in reverberation time and 
characteristics of an enclosure are ob- 
tained by the use of acoustic or sound - 
absorbing materials. The customary 
procedure is to place panels of acous- 
tical materials around the walls of the 
room in such a manner that no two 
panels of the same material are di- 
rectly opposite each other, remember- 
ing that the absorbability of any given 
material varies with the angle of 
incidence. 

The various manufacturers of acous- 
tical materials have run exhaustive 
tests on the absorption coefficients of 
their particular products and have 
prepared the results in tabular form. 
These tables are obtainable from the 
manufacturer or may be found in nu- 
merous text books (see Table 1), Gen- 
erally the over -all absorption is taken 
at a frequency of 512 cycles. 

Reverberation time is defined as the 
time required for a sound to die away 
to one -millionth of its original intensi- 
ty. This time will vary with the room 
characteristics, and may be computed 
by means of the following formula : 

V 
T =0.05- (2) 

A 
where V is the room volume in cubic 
feet, and A the total absorption of the 
acoustical materials in the room. The 
value of A is computed by multiplying 
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the area in square feet of each surface 
by its absorption coefficient and taking 
the sum of these products plus the ab- 
sorption of such objects as seats, furn- 
ishings, draperies, persons, etc. 

As a matter of discussion, assume 
we have a studio which is 20 feet long, 
10 feet wide, and 9 feet high. The 
walls are of hard plaster supported on 
wood lath and wooden studs. The floor 
is of concrete which has been painted 
and the ceiling is completely covered 
with A -1 type "Cushiontone" 1/2 inch 
thick. On the floor is a deep pile 9' x 
12' rug laid on a r/a" felt base. There 
is also a control room window 2 feet by 
4 feet in size, and 10 upholstered the- 
ater type seats. What would be the 
reverberation time of this room for a 
frequency of 512 cps? 

First, we must determine the value 
of A. To do this, the absorption co- 
efficient of each factor of the room is 
added, starting with the floor, then the 
walls, and finally the ceiling. 

The floor is 10' x 20' giving us 200 
square feet with a 9' x 12' rug located 
thereon. Since the floor is of concrete 
which has been painted, we will use 
the coefficient, given in Table 1, of 0.032 
per sq. ft., which when multiplied by 
the area in square feet results in the 
coefficient of absorption of the floor, 
200 X 0.014 = 2.8. However, this would 
be for the entire floor. As a portion of 
the floor is covered by the rug with a 
different coefficient, we consider the 
rug first. 

The rug is 9' x 12' on a r/s" felt base, 
which from Table 1 has an absorption 
coefficient of 0.37 per sq. ft. 0.37 x 
108 = 39.96 for the rug. Thus we have 
a space 1' x 12' and a space of 8' x 10' 
of the concrete floor which is exposed. 
This makes a total of 92 sq. ft. of con- 
crete with a coefficient of 0.014 or 92 
x 0.014 = 1.288 as the coefficient of the 
concrete. 

Now consider the walls : two are 9' x 
20' or 180 sq. ft. in size, and one end 
wall which is 9' x 10' or 90 sq. ft. The 
other end wall contains the monitor 
room window, which is 2' x 4' or 8 sq. 
ft. in area which leaves the remain- 
der of the wall as 82 sq. ft. The co- 
efficient of the glass window is 0.030 x 
8 or 0.24. The remaining wall space 
totals 532 sq. ft. and has a coefficient 
of 0.032 per sq. ft. 532 X 0.032 = 17.024 
as the coefficient for the entire wall 
space. 

The ceiling is 200 sq. ft. with an ab- 
sorption coefficient of 0.580 since it is 
covered entirely by Cushiontone. 200 
x 0.580 equals 116.0, as the absorption 
of the ceiling. These products are now 
added together to obtain A. Adding 
up the totals 39.96 plus 1.288 plus 0.24 
plus 17.024 plus 116.00 equals 174.512. 
In addition are seats with a coefficient 
of 2.8 each, making their total 28.0 
which is added to 174.512, resulting in 
a total value for A of 202.512. 

The volume of the room V is equal 
to 10 x 20 x 9 or 1800 cubic feet. Sub- 
stituting in the equation, we find that: 

T = 0.05 X ¡1800 )= 
0.444 second `202.5 
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Fig. 2. Optimum reverberation times of various sized sound studios. 
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Fig. 3. Simplified diagram of the recorder shown in photograph below. Acoustical 
measurements of the studio under test are recorded on tape for later anclysis. 

Referring to the graph of Fig. 2, it 
will be noted that the optimum rever- 
beration period for a room of 1800 
cubic feet in size is 0.95 second. Since 
the problem room only has a rever- 
beration period of 0.444 second, it will 
be too "dead" and it will be necessary 
to add sufficient treatment to "liven" 
it up or increase its reverberation time 
to as near 0.95 second as possible. 

This increase of the reverberation 

time may be achieved by placing ad- 
ditional alternate panels of material 
that will reflect the high frequencies. 
Under no circumstances should any of 
the present material be removed, but 
material which will reflect the higher 
frequencies should be added and the 
reverberation time recalculated after 
each treatment until the desired re- 
verberation period is achieved. 

When these changes have been made 

Fig. 4. High -speed graphic recorder developed by Sound Apparatus Co., Sterling, N. J. 
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and it is felt that the reverberation 
time is satisfactory, acoustical meas- 
urements should be made of the com- 
plete studio. This may be done in 
either of two ways. Test recordings 
may be made in the room and listened 
to critically, or actual acoustical meas- 
urements made by means of a special 
automatic high -speed graphic recorder, 
shown in Fig. 4. 

A simplified diagram of this record- 
er is shown in Fig. 3. The recorder 
consists of three principal parts. They 
are: an input potentiometer with a 
stylus mounted on its movable arm 
which bears on a motor- driven wax - 
coated paper tape; an amplifier- recti- 
fier system; and a servomechanism 
for controlling the action of the stylus. 
External to the recorder is a loud- 
speaker, power amplifier, warble oscil- 
lator, and microphone for picking up 
the signal from the loudspeaker. 

At the left of the diagram is an in- 
put potentiometer, which has mounted 
on the contact arm a stylus which 
bears on the paper tape. Connected 
to the output of the potentiometer is 
the input of a wide -range audio ampli- 
fier, followed by a rectifier and a d.c. 
amplifier, feeding a control circuit 
which connects to the coils I. and 2. 
These coils are mounted on a magnetic 
disc, which operates in conjunction 
with a carriage connected to the mov- 
able arm of the input potentiometer 
and stylus. 

With no signal across the input po- 
tentiometer, the control circuit is un- 
balanced, causing a heavy current flow 
through coil 2 while the current 
through coil 1 is very small. This 
condition attracts the stylus carriage 
to the magnetic disc on the side carry- 
ing coil 2, increasing the friction be- 
tween the carriage and the disc. The 
friction causes the carriage to move 
with the disc carrying the stylus and 
potentiometer arm to the left end of 
the potentiometer, where the attenu- 
ation is at a minimum. This puts the 

instrument in a condition of maximum 
sensitivity. 

Now if a signal is applied to the in- 
put potentiometer, it will be amplified, 
rectified, and the rectified current flow- 
ing through coil 2 will be decreased. 
As the input signal amplitude increas- 
es, the current through coil 2 will 
continue to decrease to a very small 
amount while the current through coil 
1 will increase. 

This action causes the carriage and 
potentiometer arm to move to the 
right, reducing the input voltage to 
the amplifier, thus restoring the cur- 
rent balance through coils 1 and 2. 
The distance the potentiometer arm 
moves in restoring the balance is in- 
scribed on the moving tape; thus a rec- 
ord is obtained of the changes in sig- 
nal level at the microphone input. 

Several typical recordings of differ- 
ent type signals are shown in Fig. 5. 
The reverberation time is determined 
by the average slope of the decay 
curve. Noise measurements of a room 
may be made by shutting off the os- 
cillator and running only the record- 
er, the microphone picking up the room 
noises. 

It is the practice when measuring 
auditoriums and theaters to make a 
field plot of the sound distribution. 
This is done by placing the microphone 
in different parts of the room and re- 
cording the response. If a measure- 
ment is to be made of a motion picture 
projection system, a special warble 
film is used on the projector and the 
the sound picked up by the microphone 
from the stage speakers. If the house 
has a balcony, a measurement should 
be made under the balcony at several 
different locations. 

Means is provided with the recorder 
to plot the response in decibels, phons, 
or as a linear voltage, as the situation 
requires. Generally, it is plotted in 
decibels. 

The mechanical design of the servo- 
mechanism is such that "hunting" and 

Fig. 5. Actual recordings of several different signals. The reverberation time of 
the studio being tested can then be determined directly from these curves. 
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"overshooting" of the stylus are pre- 
vented. A range of 75 db is possible 
with tape speeds of 50 mm. per second. 

It must also be remembered that 
each person who enters a room will act 
as an additional absorption coefficient 
of 3.8 (at 512 cycles), and in climates 
where heavier clothing is worn in win- 
ter than in summer, the heavier cloth- 
ing will increase the absorption coef- 
ficients. Consequently, the absorption 
coefficient for a given room under these 
circumstances will be higher in winter 
than in summer. 

Not only is the absorption coefficient 
influenced but the change in the vol- 
ume of the room caused by the num- 
ber of people in it has a direct bearing 
on its acoustic response. For exam- 
ple, when a theater is one -quarter to 
one -half full, the volume control in the 
projection booth is placed ai one set- 
ting. But when the theater is more 
than one -half filled, it is necessary to 
increase the setting of this control 
from 3 to 6 db in order that the proper 
level of sound may be maintained, to 
offset the absorption of the audience. 

It is also important that the humid- 
ity and temperature be kept fairly 
constant in the theater, not only for 
the comfort of the patrons, but be- 
cause the acoustical characteristics are 
affected by temperature and humidity. 

The baffling of the air conditioning 
vents is important, too, not only be- 
cause of the vast amounts of air which 
must be moved, but also to prevent the 
entrance of external noises, which 
must be kept at a minimum, to pre- 
vent distraction of the audience. 

Another factor in the determination 
of reverberation in any enclosure is 
the shape of the room. Generally 
speaking, parallel walls are more ob- 
jectionable than non -parallel walls, 
since they are productive of echoes, 
unless highly absorbent. Concave walls 
are objectionable because they focus 
the sound within given areas, irrespec- 
tive of the intensity or distance from 
the source of the sound. However, 
they are frequently used behind the 
source of sound to act as reinforcing 
systems. 

In general, the most satisfactory 
method of obtaining a desirable acous- 
tical response in rooms which are rela- 
tively free from excess reverberation 
and noise, is by the use of numerous 
bold projections from walls and ceil- 
ing. The irregular wall contours effec- 
tively smooth the growth and decay 
curves of the sound, and, since nearly, 
if not all the meaningful sounds emit- 
ted in the room are essentially transi- 
ent, the resulting sound has a pleasant 
smoothness. This feature is particu- 
larly important in the design or treat- 
ment of studios, to obviate the criti- 
cal positioning of the microphones for 
optimum pickup. 

In the construction of motion pic- 
ture theaters, it is desirable to keep 
the ceiling as low as possible for a 
number of reasons. Among them is 
the fact that this reduces the volume 
of the auditorium and hence construc- 

(Continued on page 84) 
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"TO CUT COSTS, VE HA i-==:_==::;:..: __« 

"Call -backs tied up our repairmen 
-wasted valuable working time. 
Quality tubes solved the problem 

for us ... G -E tubes!" 

"we were building up a big log of repair time 
%V that we couldn't invoice -and profits were 

narrowing in consequence. Too many of our 
Cincinnati and Covington customers kept phoning 
in that their sets wouldn't work, anywhere from a 
day to a week after our repairmen had been there. 
The trouble was mostly tube failures. We had to 
stop that in its tracks -and we did, by going over 
100 -percent to quality tubes.... When we say 
`quality tubes' here at Tel -Rad Center, we mean, 
first of all, General Electric tubes. Our 
whole staff agrees on that!" 

T(/1f, e - a eta er .. WNW l I 1LfVA=IM....7Y/'trll!I WIR \' 

Receiver owners, Tel -Rad find >, 

ask to be shown the G -E label on lute 
cartons. They've learned that when 
quality tubes -G -E tubes- are in- 
stalled as replacements, their TV se s 

will perform better; will give mary 
more'roursof trouble- freeenjoymen:. 

How well -made can tubes be? 
Study G -E tubes to find out! Belor, 
a polariscope is used to check G-E 
receiving -tube stems for glass strairs 
that might result in warping or frac- 
ture. Only one of many scientific G -= 
factory tests for top tube quality! 

FOR QUALITY TUBES TO CUT DOWN YOUR CALL -BACKS, SEE YOUR G-E TUBE DISTRIBUTOR 

GENERAL 
.1 n n,. 1 95 I 

ELECTRIC 
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sTeaZ` MODEL 0 -6 ... PUSH -PULL ... 
OSCILLOSCOPE KIT 

The new Heathkit 5" Push -Pull Oscilloscope Kit is again the best huy. No ether 
kit offers half the features - check them. 

Measure either AC or DC on this new scope - the first oscilloscope under 
$ 100.00 with a DC amplifier. 

The vertical amplifier has frequency compensated step a-renuator input into a 
cathode follower stage. The gain control is of the non frequency discriminating 
type - accurate response at any setting. A push -pull pentode stage feeds the CR tube. 
New type positioning control has wide range for observing any portion of the trace_ 

The horizontal amplifiers are direct coupled to the CR tube and may he used 
as either AC or DC amplifiers. Separate binding posts are provided for AC or DC. 

The multivibrator type sweep generator has new frequency compensation for the 
wide range it Covers: 15 cycles to over 100,000 cycles. 

The new model 0 -6 scope uses I0 tubes in all. including 5" CR tube. Has irn- 
proved'amplifiers for better.responsè useful to 2 megacycle! -. Tremendous sensiñvìr7 
.044V RMS per inch horizontal -.09V RMS per inch vertical. Only Heathki,_ 
Scopes have all the features. 

New husk' heavy duty bower transformer has 501, more - laminations. It runs cool 
and has the lowest possible nagnetic field- A complete eletrostatic shield cover; 
primary and other necessary windings and has lead brought cur for proper grounding. 

The new filter condenser has separate sections for the vertical and horizrntal 
screen grids and prevents 'ïnteractic n between theta. An improved intensity circuit 
provides aim c double previous brilliance and better intensity modulation 

A ne " : =t'.sa circuit allows the trace to be :yschronizcd with ether 
the posifl 1 impulse. an important feature in observing the complex paises 
encountered in television servicing. 

The magnetic alloy shield supplied for the 
CR tube is of new -design and uses a special 
metal developed by Allegheny Ludlum for 
such applications. 

The kit is complete, all tubes, cabinet, 
transformer, controls, grid screen, tube shield, 
etc. The instruction manual has complete 
step-by-step assembly and pictorials of every 
section. Compare it with all others and you 
will buy a Heathkit. 

Model 0 -6 

$3 
Shipping Wt. 24 lbs. 

50 
NEW INEXPENSIVE 'r'ea hJ. 

ELECTRONIC SWITCH KIT 
The companion piece to a scope - Feed two different signals 
into the switch, connect its 
output to a scope, and you can 
observe both signals - each as 
an individual :race. Gain of 
each input is easily set (gain A 
and gain B controls), the 
switching frequency is simple 
to adjust l coarse and fine fre- 
quency controls) and the traces 
can be superimposed for corn- Model S-2 parison or separated for indi- Shipping Wt. 11 lbs. vidual study (position control) . 

Use the switch to see distor- 
tion, phase shift, clipping due $1950 to improper bias, both the in- 
put and output traces of an amplifier, - as a square 
wave generator over limited range. 

The kit is complete; all tubes, switches, cabinet, power 
transformer and all other parts, plus a clear detailed 
construction iaanual. 

$ 554 

reatictC 30,000V DC 
PROBE KIT 

A new 30,000 V DC Probe Kit 
to handle high voltages with 
safety. For TV service work 
and all other high voltage appli- 
cations. Sleek looking - Two 
color molded plastic - Red 
body and guard - jet black 
handle. Comes with connector, 
cable, and PL55 type plug. 
Plugs into Heathkit VTVM so 
that 300V scale is conveniently 
multiplied by 100. Can be used 
with any standard 11 megohm 
VZVML 

No. 336 High Voltage Probe Kit Shipping Wt. 2 lbs. 

RF PROBE KIT 
This RF Probe Kit comes com- 
plete with probe housing, crystal 
diode detector, connector, lead 
and plug and all other parts plus 
clear assembly instructions. Ex- 
tends range of Heathkit VTVM Shipping Wt. 1 lb. 
to 250 Mc. ± 10 %. Works on $550 any 11 megolhm input VTVM. 
Specify No. 309 RF Probe Kit. 

71,etuMODEL 
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VTVM KIT 
The new Heathkit Model V -4A VTVM Kit meas- 
ures up to 30,000 Volts DC and 250 megacycles 
when used with accessory probes - think of it, 
all in one electronic instrument more useful 
than ever before. The AC Voltmeter is so flat 
and extended in its response ( ± 1 db from 
20 cycles to 2 megacycles) that it eliminates 
the need for separate expensive AC VTVM's. 

The new 200 microampere, 4½" streamline 
meter with quality Simpson movement (five 
times as sensitive as the commonly used 1 MA 
meter) has a shatter proof plastic meter face 
for maximum protection. Meter has all the 
desirable scales and indicates AC volts, DC volts, 
ohms, db (direct reading) , and even has a 
special zero center marking for quick FM align- 
ment. 

There are six complete ranges for each func- 
tion. Four functions give total of 24 ranges. The 
3 volt range allows 331/2% of the scale for 
reading 1 volt, as against only 20% of the 
scale on the 5 volt types. 

New t/z %o ceramic precision resistors are the 
most accurate commercial type available - you 
find the same make and quality in the finest 
laboratory equipment selling for thousands of 
dollars. The entire voltage divider decade uses 
these 1/2% resistors. 

Both AC and DC voltmeter measurements use a push -pull electronic voltmeter circuit, 
and the meter circuit makes the meter burn -out proof. Electronic ohmmeter circuit meas- 
ures resistance over the amazing range of 1 /10 ohm to one billion ohms, all with internal 
3 volt battery. Ohmmeter batteries mount on the chassis in snap -in mounting for easy 
replacement. 

Voltage ranges are full scale -3 Volts, 10 Volts, 30 Volts, 100 Volts, 300 Volts, 
1000 Volts. Complete decading coverage without gaps. 

The DC probe is isolated for dynamic measurements. Negligible circuit loading. Gets 
the accurate reading without disturbing the operation of the equipment under test. 
Kit comes complete: cabinet, transformer, Simpson meter, test leads, complete assembly 
and instruction manual. 

V-4A 

Model V -4A Shipping Wt. fi lbs. 

Note New Low Price 

uaur .GIN, 
ROCKE ENTERNAn0NAL CORP. 

, E. 16M ST. 
NEW TORN 61TY (16) 

. . . BENTON HARBOR 15 , MICHIGAN 
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ge;ïkkc TV ALIGNMENT GENERATOR KIT 
Here is an excellent TV Alignment Generator designed to do TV service work 
gt.ickly, easily, and properly. The model TS -2 when used in= conjunction with an 
oscilloscope provides a means of correctly aligning television receivers. 

The instrument provides a frequency modulated signal covering, in two bands, 
the range of 10 to 90 Mc. and I50 to 230 Mc. -thus, ALL ALLOCATE') TV 
CHANNELS AS WELL AS IF FREQUENCIES ARE COVERED. 

An absorption type frequency marker covers from 20 to '5 íN1c. in two ranges - therefore, you have a simple, convenient means of frequency checking of 
IF's, independent of oscillator calibration. 

Sweep width is controlled from the front panel and covers a sweep deviation 
of 0 -12 Mc. all the sweep you e uld possibly need or want. 

And still other excellent features are: Horizontal sweep voltage available at 
the front panel (and controlled with a phasing contro! - b, >th step sand 

continuously variable attenuation for setting the output signal to the desired 
level -a convenient instrument stand -by position - vernier drive of both 
oscillator and marker tuning condensers - and blanking for establishing :a 

single trace with base reference level. Make your -work easier, save time, and 
repair with confidence -order your Heathkit TV Alignment (enerato now 

''eae SIGNAL GENERATOR KIT 

Model SG -6 

Shipping Wt- 
7 lbs. 

The new Heathkit Signal Generator Kit has 
dozens of improvements. Covers the extended 
range of 160 Kc to 50 megacycles on funda- 
mentals and up to 150 megacycles on useful 
calibrated harmonics; makes this Heathkit 
ideal as a marker oscillator for TV. Output 
level can be conveniently set by means of 
both step attenuator and continuously vari- 
able output controls. Instrument has new 
miniature HE tubes to easily handle the 
high frequencies covered. 

Uses 6C4 master oscillator and 6C4 sine 
wave audio oscillator- The kit is transformer 
operated and a husky selenium rectifier is 
used in the power supply. All coils are pre- 
cision wound and checked for calibration 
making only one adjustment necessary for 
all bands. 

New sine wave audio oscillator provides 
internal modulation and is also available 

for external audio testing. Switch provided allows the oscillator to be modu- 
lated by an external audio oscillator for fidelity testing of receivers. Comes 
complete, all tubes, cabinet, test leads, every part. The instruction manual has 
step -by -step instructions and pictorials. It's easy and fun to build a Heathkit 
Model SG -6 Signal Generator. 

Model TS -2 
Shipping Wt. 20 lbs. 

SIGNAL TRACER 
and UNIVERSAL TEST SPEAKER KIT 
The popular Heathkit Signal Tracer 
has now been combined with a uni- 
versal test speaker at no increase in 
price. The same high quality tracer 
follows signal from antenna to speaker - locates intermittents - finds de -. 
fective parts quicker - saves valuable 
service time - gives greater income 
per service hour. Works equally well 
on broadcast, FM, or TV receivers. Model T -2 
The test speaker has an assortment of Shipping Wt 7 lbs. 
pulls si 

single output 
match Bathes push- 

pull $1950 pull or single output Impedances. Also 
tests microphones, pickups and PA 
systems. Comes complete: cabinet, 
I I0V 60 cycle power transformer, tubes, test probe, all neces- 
sary parts, and detailed instructions for assembly and use 

''eariti t TUBE CHECKER KIT 

Test your tubes the modern way - dynamically - the simplest, yet fastest and surest method - 
your Heathkit has a switch for each rube 
element and measures that element - no 
chance for open or shorted elements slipping 
by all the advantages of the mutual conduc- 
tance type without the slow cumbersome time 
consuming setups. Checks for opens, shorts, 
each element individually, filament and fila- 
ment tap continuity, and emission. 

This Tube Checker has all the features - 
beautiful 3 color BAD- ? -GOOD meter - 
complete selection of voltages - roller chart 
listing hundreds of tubes including the new 
9 pin miniatures - finest quality Centralab 
lever switches - high grade birch, counter - 
type cabinet - continuously variable line ad- 
just control - every feature you need to sell 
tubes properly. The most modern type tube 
checker with complete protection against obso- 
lescence. Uses only the best of parts - rugged 
oversize 110V 60 cycle power transformer, 
finest of Mallory and Centralab switches and controls, complete set of sockets for all 
type tubes with blank spare for future types. Fast action, gear driven roller chart 
quickly locates the setting for any type tube. Simplified switching curs necessary 
testing time to a minimum and saves valuable service time. Simple method allows 
instant setup of new tube types without waiting for factory data. No matter what 
the arrangement of tube elements is, the Heathkit flexible switching method easily 
handles it. Order your Heathkit Tube Checker Kit today and see for yourself that 
Heath again saves you two -thirds and yet retains all the quality. Complete with 
instructions, all parts, and cabinet. 

CONDENSER CHECKER KIT 

® 
'.._.. a® . 

x 

14,, _ --*-4,4:***** 4it 

Model TC -1 $2950 Shipping Wt. 
12 lbs. 

Checks all types of condensers - paper, 
mica, ceramic, electrolytic. All condenser 
scales are direct reading and require no 
charts or multipliers. Covers range of 
.00001 MFD to 1000 MFD. A Condenser 
Checker that anyone can read. A leakage 
test and polarizing voltage for 20 to 500 
V provided. Measures power factor of elec- 
trolytics between 0% and 50% and reads 
resistance from 100 ohms to 5 megohms. 
The magic eye indicator makes testing easy. 

The kit is 110V 60 cycle transformer 
operated and comes complete with rectifier 

tube, magic eye tube, cabinet, calibrated panel and all other 
parts. Has clear detailed instructions for assembly and use. 
Model C -2 Shipping Wt. 6 lbs. 

N E W fettaie t 
HANDITESTER KIT 

A precision portable volt- ohm -milliammeter. Uses 
only high quality parts - All precision r /z% 
resistors, three deck switch for trouble -free mount- 
ing of parts, specially designed battery mount- 
ing bracket, smooth acting ohm adjust control, 
beautiful molded bakelite case, 400 mictoamp 
meter movement, etc. 

DC and AC voltage ranges 10 -30. 300 -1000- 
5000V. Ohms range 0 -3000 and 0- 300,000 
Range Milliamperes 0 -10 Ma, 0 -100 Ma. Easily 
assembled from complete instructions and pic- 
torial diagrams. 
Model M -1 Shipping Wt. 3 lbs. 

$1350 

EXPOSIT AGENT 

ROCKE INTERNATIONAL CORP. 
17 E. NKR ST. 

NEW YORK CITY (16) 
CAM AR. 

June. 1951 

ïtie HEATH COMPANY 
MICHIGAN .1d1111111r . . n BENTON HARBOR 15 , 
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rte "... NEW 'glair/4a 
IMPEDANCE BRIDGE KIT 

This Impedance Bridge Kit is really a favorite with schools, industrial laboratories, and serious 
experimenters. An invaluable instrument for those doing electrical measurements work. Reads resis- 
tance from .01 Ohms to 10 megohms, capacitance from ;0000I MFD to 100 IvIFD, inductance 
from It) microhenries to 100 henries, dissipation factor from .002 to I, aril storage factor from 
1 to 1000. And you don't have to worry about selecting the proper bridge _ircuit for the various 

f measurements -the instrument automatically makes the correct circuit when you set up for taking 
the measurement you want: Bridge utilizes Wheatsone, Hay, Maxwell, and capacitance comparison í circuits for the wide range and types of measurements possible. And it's self powered-has in- 
ternal battery and General Radio 1000 cycle hummer. No external genrator required - has 
provisions for external generator if measurements ar other than 1000 cycles are desired. 

Kit utilizes only highest quality parts, General Radio main calibrated control, General Radio 
hummer, Mallory ceramic switches. excellent 200 microamp`3ero center galvanometer, laboratory 

type binding posts with standard 3% inch centers, 17;`7r, precision ceramic- 
" body type multiplier r esistors, beautiful birch cabinet and ready calibrated 

panel. (Headphones not included.) 
Take the guesswork out of electrical measurements - order your Heath - 

Model 113-113 Shipping Wt. 15 lbs. kit :mpedance Bridge Kit today - you'll like it. 

'feathle 
RESISTANCE 

Model 

, 

, 
;. 

Ship. Wt. 
4 lbs. 

J 50 

M 

a 

t LABORATORY NEW feaelsl¢CC SINE and SQUARE WAVE 

DECADE KIT AUDIO GENERATOR KIT 
An indispensable piece of 

RD -1 laboratory equipment - the ° .' ,, We proudly present the NEW MODEL Sine and Square 
Heathkit Resistance Decade a . ̀  , Generator Kit Designed with versatility, usefulness, 
Kit gives you resistance set bility in mind, the AG -7 gives you the two most needed 
tings from 1 to 99,999 ohms t right at your fingertips - the sine wave and the square 
IN ONE OHM STEPS. For "` .. " The range switch and plainly calibrated frequency 
greatest accuracy, 1/2% pre- 
cision 

rapid and easy frequency selection, and the output 
ceramic -body type re- - . setting the output to any desired level. 

sistors and highest quality A high -low impedance switch sets the instrument 
ceramic wafer switches are 

` 

or low impedance output - on high to connect to 
used. ,f .? ,,,` load, and on low to work into a low impedance '> Designed to match the im- i negligible DC resistance. 

t 
- - pedance bridge above, the Model AG -7 Coverage is from 20 to 20,000 cycles, and distortion 

Resistance Decade KiI. has a Ship. Wt. 15 lbs. minimum - you can readily trust the output waveshape. 
- beautiful birch cabinet and i 

6 tubes, quality 4 gang tuning condenser, power 
panel. It's as to metal cased filter condenser, ,/,'/,.: precision resistors attractive 

determining circuit, and all other build, and comes complete - (50 g parts come with 
with all parts and construe V a complete construction manual. A tremendous kit, 
tion manual. is truly low. 

T O R D E R B L A N K 

HEATH COMPANY 

Wave Audio 
and dependa- 

waveshapes 
wave. 

scale give 
control penmits 

for either high 
high impedance 

transformer with 

is at a 

transformer, 
in the frequency 
the kite plus, 

and the price 

SHIP VIA 

Parcel Post 

Express 

Freight 

Best Way 

BENTON HARBOR 15, 

MICHIGAN 

Quantity Item Price Quantity Item Price 

Heathkit Oscilloscope Kit - Model O -6 Heathkit R.F. Probe Kit - No. 309 

Heathkit VTVM Kit - Model V -4A Heathkit H.V. Próbe Kit - No. 336 

Heathkit FM Tuner Kit - FM -2 Heathkit R.F. Signal Gen. Kit-Model SG -6 

Heathkit Broadcast Receiver Kit-Model BR -1 Heathkit Condenser Checker Kit-Model C -2 

Heathkit Three Band Receiver Kit -Model AR -1 Heathkit Handitester Kit - Model M -1 ' 

Heathkit Amplifier Kit-Model A -4 Heathkit Power Supply Kit - Model PS -1 

Heathkit Amplifier Kit - Model A -6 (or A -6A) Heathkit Resistance Decade Kit-Model RD -1 

Heathkit Tube Checker Kit - Model TC -1 Heathkit Impedance Bridge Kit-Model IB -1 B 

Heathkit Audio Generator Kit - Model AG -7 

Heathkit Battery Eliminator Kit-Model BE -2 

Heathkit Electronic Switch Kit - Model S -2 

Heathkit T.V. Alignment Gen. Kit - TS -2 

Heathkit Signal Tracer Kit-Model T -2 

On Parcel Post Orders, include postage for weight shown and insur- 
ante. (We insure all shipments.) 

On Express Orders, do not include transportation charges - they 
will be collected by the Express Agency at time of delivery. 

ALL PRICES SUBJECT TO 

Enclosed 

Please 

CHANGE WITHOUT 

for find Check Money Order 

for lbs ship C.O.D. Postage enclosed 
NOTICE 

IOT AGEMt 

ROCKE INTERNATIONAL CORP. 
13 E. 401h ST. 

NEW YORK CITY (16) 
CAM: Aew -M. Y. 

/lie H E AT H C O I11/11 PAL 1%I Y 
BENTON HARBOR 15 , MICHIGAN 
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By 
BLAYNE E. ARNESON 

and 
%VM. A. VAN ZEELAND 

Milwaukee School of Engineering 

IN A good radio theory course, stu- 
dents are taught that radio re- 
ceivers are a combination of basic 

electronic circuits -not a single com- 
plex unit, and that each circuit con- 
sists of basic electronic components - 
vacuum tubes, condensers, resistors, 
etc. As the course progresses each new 
unit is tied in with those studied ear- 
lier. Thus at the end of the course, 
the student has a complete, functional 
knowledge of each individual unit, 
plus a sound picture of how these units 
work together. Then by using this 
knowledge, a student can quickly lo- 
calize defects to a single stage -and 
finally to a single component -with a 
minimum number of measurements 
and in the shortest possible time. This 
method of teaching also helps develop 
confidence -an important asset for a 
good technician. 

One of the newest techniques in 
teaching television is the "unit chas- 
sis" system which is based on the 
theory that all TV receivers, regardless 
of make or model, can be broken down 
into 14 basic units, each of which can 
be associated with one or more of the 
remaining sections. 

Laboratory and lecture classes un- 
der this system are organized so that 
the introduction to television is accom- 
plished by the presentation of a typical 
block diagram. The name and func- 
tion of each block are considered indi- 
vidually. 

While a block diagram cannot be 
used exclusively to determine the 
faulty component in a television re- 
ceiver, it can be used as a starting 
June, 1951 

Wm. A. Van Zee and, head of the Radio 
and TV Section, with a demonstration 
setup of the "unit chassis" system. 

A unique technique being used by one school to 
facilitate television engineering instruction.. 

point in an analysis of the symptoms 
displayed by a faulty receiver. 

As a prelude to studies in the "unit 
chassis" system, students undergo a 
period of "familiarization" during 
which they learn the operation of any 
knobs or controls on the front or rear 
panel of the set. While the observa- 
tion and analysis of the performance 
of any individual block is not practical 
during the familiarization period, the 
net result of any misadjustment of the 
controls can be observed on the pic- 
ture tube or in the sound. 

With that phase behind him, the stu- 
dent then moves into the first block 
of the "unit chassis" system. This 
study consists of a brief review of the 
circuit's function and its part in the 
over -all performance of the receiver. 
Simplified typical circuits are dis- 

Complete TV receiver with its component 

cussed next, including the operation, 
adjustment, advantages and disadvan- 
tages of each type. This is followed by 
a similar analysis of the actual cir- 
cuits used by various manufacturers. 
Included is information relating to 
typical difficulties encountered, the ef- 
fect on the composite picture and 
sound, and recommended solutions. 

The laboratory program in this sys- 
tem of instruction is so timed that 
each block can be investigated imme- 
diately after completion of its analysis 
in the classroom. The block under dis- 
cussion is built into an individual "unit 
chassis" to allow a concentrated an- 
alysis of this particular unit. 

In this way, the student is not con- 
fused by a large, complex chassis of 25 
to 40 tubes when he is concerned with 
only one or two tubes at this stage. 

"unit chassis" blocks used for instruction. 
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Just a Few Left! While They Last! 
GO -9 XMITTERS 

Complete With Spare Parts Kit y 
Frequency range 3 -18MC and 300 -600 KC. 
Band switching 100 W. output. Brand new in * 
original mfg. crates. Comes with tubes and 
spare parts kit -in three units: high and 

1 low frequency emitter and rectifier. Dimen- 
sions: 14" deep X 27' long X 291/2" high. Net 
wt. 137 lbs. Shpg. wt. approx. 250 lbs. Fin - T 
ished in black crackle, shock mounted. Has T 
7 meters for indicating plate and grid cur - * 
rent, also antenna current. Operates 110V, 
800 cycles. Single phase and 24V DC. Con- 
tai ns 2 -803 tubes, 1 -807, 1 -801, 2 -837, 
I -523, 2 -1616. Comes with 

$12.58 maintenance manual and test data 

EXPORT QUANTITIES AVAILABLE. X? 
:S SURPLUS CONVERSION MANUAL No. 1- SCR -274, TBY, BC -221, BC- * ix 342, BC -312, PE -103, etc $2.50 
ix SURPLUS CONVERSION MANUAL No. 2- TA -12B, G0- 9 /TBW, APS -13, 
,, BC -357, 10 meter BC -454, etc $2.50 
i7*is*YS Yi* iT**í7i7fT****** *í7i7*i'7*St` i7*** 

274-N & ARC -5 EQUIPMENT 

RECEIVERS 
TESTED BEFORE SHIP 
PING. Guaranteed working! 
3 6 MC. Used Originally 
$30, NOW $6.95 
6 -9 -1 MC.Used $ 8.95 
TRANSMITTERS 
T -22 ARC -5, 7 -9 Megs. i, I® 
Used xlnt.. $ 14.95 - - 
T -23 /ARC -5 100 -156 Megs. 4 channel Xt I, used. 
Complete with tubes Internally Perfect. .. $ 39.50 
MD7 -ARC5 Modulator Plate and Screen or T23ARC5, 
with Dynamotor $15.00 
T -21 ARC -5.3 -7 MC. New. Orig. $40. Now ...$8.95 
4 -5.3 MC. Used. Orig. $30.00. Now $5.95 
2.1 -3 MC. LN. Orig. $40. Now $16.95 
T -19 ARC -5. 3 to 4 Megs $19.95 
R -23 ARC -5, 190 to 550 KC, Loop or Straight $18.95 wire antenna input 
R28 -ARC -5 VHF Rcvr. XLnt Cond $40.00 

BC -620 FM TRANSCEIVER AND 
PE 120 VIBROPACK 

20 to 20.9 Megacycles. Xtal Controlled. Part of SCR - 
509. Includes PE -120 Vibrator Power Supply Battery 
Case, Shock Mounting. For 6V or 12V 
operation. Used, butin excellent condition .. $29.50 

ATTN: AIRLINE OPERATORS 
APN -9 with MG -149F or ARC -5 VHF Set 

PE -206 TS -I9 
T -47A /ART -13 
DY 17 
TA -2124 
SCR -522A, AM or C 
SCR -718C 
BC -376 
AN ARN -8 
APS -4 
APS -6 
SCR -717 
TBS 3,4 or 5 
HS -33 
TS -226A 
IE -56A 
ARC -4 
SCR -274 N 

BC -611 
0 -17 /ART -13 LFO Unit 
0 -16 /ART -13 LFO Unit 
SCR -509 
PP- 39/TRC -2 
AT -49 /APR -4 
SO -7 Parts 
RC -79A 
APG -13A Radar 
CP -11 /APS -15 
R -5A /ARN -7 
MT- 283 /ART -I3 
MT- 284 /ART -13 
BC -348 -L New 
SCR -729 New 
Plus many others 

MODULATION TRANSFORMER. 50 watts, matches 807's 
to 2000 ohm RF load. Brand new $3.49 
CD -307 EARPHONE EXTENSION CORDS. Used with HS -33 
and HS -23 Head Sets. Used 596 
BC -434A RADIO COMPASS CONTROL BOX. Complete with 5 
Mil. meter. New $2.95 

PORTABLE LITEWEIGHT HAND MIKE 
A beauty! Cups easily into the hand. Made by MAGNA 
VOX. Type RS -38. Single Button Carbon with standard 
PL -68 plug and cord. Like new $2.95 

PORTABLE F.M. 
XMITTERS & RCVRS! 

These operate on 6V DC, 34 MC varied either di- 
rection depending xtals, xmtr and Recur has 
aluminum case with antenna relay. Xmtr uses 
1073.125 KC extral in osc. stage followed by 4 
doubles and 1 fin. amp. all using HY 65 tubes. 
Mi ke amp. and Fre. Mod. use 1C7G tubes. 
Xmtr stages have metering jacks. Rcvr is super - 
het. Xtal cont. local osc at 8060 KC. Power Supply 
on chassis using Carter 6V gen. output 450 V 250 
ma 6V vibrator power supply for receiver. All 
tubes inst. heating. Included is control box, 
French Phone Hand Set, 8" speaker and extra 
microphone. $45.08 Used, complete set priced at only 

BC -1072 RADAR TRANSMITTER 

$1895 
Frequency range 157 to 187 
megacycles. Cores complete 
with all tubes, 11/2 amp GR 
Variac. Operates on 110V AC 
60 cycles and contains 354" 
meter to measure up to 5 K.V. 

WANTED! YOUR EXCESS RADIO RECEIVER, TRANSMIT- 
TER AND TRANSCEIVERS such as ARC -1, ATC, ART -13, 
RTA -1B, ARC -3, DC -312, BC -348 cr parts. 

EXPORT INQUIRIES I T INVITED! E 
We carry an unusually large stock of Airline Equip- 
ment, Test Equipment, Radar Sets, etc. Write for 
our low prices and complete information. We furnish 
immediate answers to all inquiries! Write today. 

1 
IMPORTANT 

NO ORDER LESS THAN $5.00. Send 30 
deposit on cost of item or full amount to say 
C.O.D. Charges. Do not send shipping costs. It will be C.O.D. only. Shipments Sent via 
Railway Express unless other instructions 
given. Merchandise subject to prior sale. 
Prices subject to change at any time. 
All Foreign orders add 51 minimum service 
charge. 

BC-611 HANDIE- TALKIE. Part of SCR -536. Frequency 3.5 -6 
MC. Attention Construction men, builders, surveyors. Perfect for short dis- 
tance communication. Weighs only 554 lbs., hand -held like a hand set. Pre -set 
to your frequency. Push- button controlled. Transmitter and receiver in same 
case 15 %" x 31" x 5Ye" sturdy aluminum case. Comes complete with 'ubes, 
crystals, one set batteries. Extra batteries available. Models B, C, D, E, F, 
available. We supply these sets with newly mfgd. batteries, tested in ac- 
cordance with Tech. Manual, PRICE ON REQUEST. 

VARIAC, GR. 0 -130 Volts, AC 60 cycles, 5 amps. 754 A intermittent Brand 
new and priced at just $18.95 
VARIAC, GR. 0 -130 Volts, AC 60 cycles, 18 amps. 2 KVA. Used, excellent 
condition $39.50 
ARC -4 VHF TRANSCEIVER. 140 to 144 Megs. Complete with tubes, dyna- 
motor and crystals $35.00 
FILTER CHOKE. .02 HY, 21/2 amps. New $1.95 
PLATE TRANSFORMER. 2400 V CT at 350 MA. 254 V. 10 amps for 866's. 
10 V. 8 amp. filament. Primary 110 V. 60 cycle $11.95 
ART -I3 AUTCTONE MOTOR. Brain! new $14.95 
FILAMENT TRANSFORMER 6.3 V. at 5 amps. New $1.95 

BENDIX TYPE 3611 INTERPHONE AMPLIFIER. Uses 6017 pream- 
plifier, 6V6 Pwr. Amplifier. Has provisions for Carbon or Magnetic 
Mike. Power supplied by self- contained 24V Dynamotor. 

14 95 ea. Brand new. Finished in grey wrinkle $ 7 

NEW STANDARD BRAND CHOKES 
SWINGING CHOKES 

HY BRAND MILS OHMS PRICE VOLTAGE CASE 
8 -40 Stancor 175 100 2.75 3KV Closed 
8 -30 Stancor 200 80 3.25 3KV Closed 
5 -25 RTC 200 100 4.95 2KV Closed 
5-25 UTC 300 90 9.95 5KV Closed 
8 -25 Stancor 
5 -25 Stancor 
5 -25 UTC 
8 -40 UTC 

300 80 4.95 3KV 
500 60 12.95 7KV 
1 amp 50 39.95 10KV 
SMOOTHING CHOKES 

HY BRAND MILS OHMS PRICE VOLTAGE 
5 GTC 500 600 4.95 2KV 
7 Stancor 150 200 1.25 2KV 

10 UTC 500 60 12.95 7KV 
12 Stancor 300 80 5.95 5KV 
12 Thordarson 375 105 3.95 5KV 
12 Thordarson 400 400 6.95 2KV 
15 Stancor 200 120 2.95 3KV 
20 Stancor 300 80 4.95 3KV 

upen 
Open 
Closed 
Closed 

CASE 
Closed 
Open 
Closed 
Closed 
Closed 
Closed 
Open 
Closed 

WT. 
3.5 
4.5 
5 

18 
81/2 

4 

28 
58 

W T. 
4 
2 

28 
9 

8 
15 

4.5 lbs. 
9 lbs. 

SAVE 5 ON POWER SUPPLIES 
Buy These Chokes with Hum Bucking Tap 

HY BRAND MILS OHMS PRICE VOLTAGE CASE WT. 
20 Seres UTC IA 50 39.50 10K Closed 80 

5 Parallel UTC 2A 12.5 
16 Serien UTC 175 96 5.95 2.5K Closed 15 
4 Parallel UTC 350 24 

26 Series UTC 200 112 6.95 3.5K Closed 15 
6.25 Parallel UTC 400 28 

VACUUM CONDENSERS. 50 MMFD 5 amps, 5 KV $1.25 
$ $ $ $ $ $ $ $ $ $ $ $ $ $ $ 

SAVE ON ASB -7 EQUIPMENT! 
$ ASB -7 RECEIVER. Contains 446 Lighthouse tube amplifier, 

955 local oscillator, 955 mixer, 5 stages of I.F. amp, using 5- $ 6AC7 tubes. Uses 2 --6AC7 Video Amp, 1-6H6 detector Q1 7l50 
and 1-615 tube. Used, good shape. Complete with tubes. 7 

ASB -7 TRANSMITTER. Contains 2 -í5E Osc. Tubes, 1 -15R 
Rectifier 

$ Tube. has blower, iny a and post trans- $6.9 5 
former. Complete with coax e lines 

ASB -7 POWER SUPPLY. Supplies 21/2 V, 5V, 6 1/2V, 750V, 2000V, 
from 800 cycle source. Contains 2x2 rectifier, 5T4 Rectifier $ Tube, Filter Condensers and 1 -6AC7 Tube. Complete $6.95 with tubes. Xlnt shape - 

$ $ $ $ $ $ $ $ $ $ $ $ $ $ 

$ 
$ 

$ 
$ 

$ 

RADIO and TELEVISION 
Over 30 years N.E. Radio Training Center. 
Train for all types FCC operators' licenses. 
Also Radio and Television servicing. FM- 
AM broadcasting transmitters at school. 
Send for Catalog M. 

MASS. RADIO SCHOOL 
271 Huntington Avenue Boston 15, Massachusetts 

Licensed by Comm. Mass. Dept. Educ. 
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RADIO & ELECTRONICS 
SUPPLY DEPT, R- 22,2033.37 W. VENICE BLVD. 

LOS ANGELES 6. CALIFORNIA 

VIDEO -VEND 
COIN OPERATED TELEVISION 
Get in on the ground floor of this 
SENSATIONAL, PROFITABLE busi- 
ness. For small investment we can 
show you large returns. Requires 
only a few hours a week. Write- 

Coin Radio & Television Corp. 
190A Duane St. Dept. R New York City 

A laboratory manual provides a 
schematic and an outline of various 
tests to be performed. Units requiring 
alignment are properly adjusted by 
each student. The circuits are designed 
to demonstrate the operation of typi- 
cal blocks under investigation. 

For some sections of a receiver, one 
or two different units may suffice, but 
for others, several may be necessary. 

As each block study is completed, an 
experiment is performed which is de- 
signed to tie it in with the complete 
receiver and to familiarize the student 
with this block when it becomes part 
of a large receiver chassis. Commer- 
cial receivers are used in this experi- 
ment. 30 

N. Y. ANTENNA LAW 
GOV. Thomas E. Dewey recently 

signed a bill which makes it un- 
lawful to attach "radio, television an- 
tennas or other wires" to any fire escape 
or to any soil or vent line extended 
above the roof of any building in the 
state of New York. 

The bill, sponsored by Sen. George H. 
Pierce, was designed to decrease roof 
accidents and damage to the sanitary 
systems of multiple dwellings. Accord- 
ing to the bill's sponsor, the prevalent 
practice of attaching radio and televi- 
sion antennas to fire escapes has proven 
extremely dangerous, particullarly in 
the New York City area and that their 
attachment to soil and vent lines loos- 
ens the waterproofing around the pipes, 
causing bad leaks in the roof. 

ACHIEVEMENT AWARD 
THE Dunsmuir Amateur Radio Club, 

W6KII, located in Dunsmuir, Cal- 
ifornia has recently established a "Cer- 
tificate of Achievement" Award for 
members of the ham fraternity. 

The Award was drafted and designed 
by Jay M. Smith, W6HPL, and Cloyd L. 
Haney, W6CFU, sponsored by the Duns - 
muir Rotary Club in the interest of 
amateur radio and civilian defense. The 
DARC award was designed to promote 
interest in amateur radio and stimulate 
contacts with amateurs throughout the 
country. 

The rules governing the award are: 
(1) The Club will issue an award certif- 
icate to any licensed amateur present- 
ing proof of two -way contact with five 
different amateur, stations licensed 
within the immediate area of Duns - 
muir. Endorsements will be made for 
multiples of five confirmed contacts. 
(2) Any Dunsmuir area amateur station 
may be worked. Written proof of the 
contact from any amateur station li- 
censed and operating within a five mile 
radius of Dunsmuir proper will be ac- 
ceptable. (3) Contacts may be made on 
any amateur band. (4) Written confir- 
mation in the form of QSL cards or 
letters showing the date, time, band, 
and station contacted should be for- 
warded, together with return postage, 
to Dunsmuir Amateur Radio Club, 
W6KII, Dunsmuir, California. (5) Any 
amateur station that has worked five 
stations in the past is eligible for the 
award under the provisions of condi- 
tion 4. 

At the present time there are 11 ac- 
tive stations operating in the Dunsmuir 
area, 160 to 10 meters. 

30 
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NOME STUDY COURSE in TELEVISION SERVICI NG 
... based on the experience of the RCA Service Company 

Now available to the Industry 
Here's your golden opportunity to take 
the time -tested RCA Service Company 
course on television receiver servicing ... 
to earn a valuable RCA Institutes' certifi- 
cate that can lead straight to a better job 
at higher pay. 

Now, for the first time, you can take the 
same basic course that has already been 
given to the thousands of RCA's own serv- 
icemen ... an easy -to- understand home - 
study course based on the actual experience 
of the RCA Service Company in servicing 
thousands of home television receivers. 

Cost is low ... only 89 a unit for 10 units 
or $90 total, on an easy pay -as- you -learn 
plan. And value is high ... the certificate 
of completion issued by RCA Institutes is 
known and honored throughout the radio - 
electronics industry. 

Never before available to anyone outside 
RCA. Now offered to you through RCA 
Institutes, one of America's oldest and 
most respected technical training schools. 
Course covers most major makes and types 
of TV receivers. Designed specially for men 
already in electronics; therefore no kits 

LOWER RATES FOR GROUPS! 
If any employer in the radio -electronic industry desires to 
enroll six or more of his employees for this course, lower 
rates will apply. A special group application form is avail- 
able for employers desiring to take advantage of this offer. 

or paraphernalia are required. Handled 
entirely by correspondence. Available 
exclusively to men in the radio- television- 
electronics field. Not offered to the general 
public, or under the G.I. Bill. 

ENROLL NOW! Mail the coupon today. 
Don't miss your great opportunity to take 
this proven course. If you're just getting 
started in TV, it will make you a good 
serviceman. If you're already good, it can't 
help but make you better! Send the coupon 
...get on the reservation list... NOW! 

MAIL COUPON TODAY! 

RCA INSTITUTES, INC. I 

RCA INSTITUTES, INC. 
Home Study Department, RT -.651 
350 West Fourth Street 
New York 14, N. Y. 

Without obligation on my part, please reserve a place for me in 
your home study course on television servicing and send me full 
details. No salesman will call. I understand I must be employed 
in the radio -TV- electronics field to qualify for the course. 

Name 

Address 

(Please Print) 

(Street) 

A SERVICE OF RADIO CORPORATION ofAMER /CA City Zone State 

350 WESl FOURTH SfREET,NEW YORK/4,N.r L_ =_________us-- - - - - -- 
June, 1951 73 
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J Plastic Bypasses 

McGEE'S "SUPER STORE" OPERATION SAVES YOU MONEY! 
5OZ4TUBE &5VIB. 5050 
DEAL No. RN -V5 
Here's a red ho tical for you fellows that do a 
lot of auto rat iii 

s l 
ce. standard brand 

metal 0Z4 tubes and 5 of our mambos 4-prong 
serrated can vil rotors. This vibrator is of the 
latest design, for long lite. Standard diameter 
can. short utiikh to lit all Chrysler auto sets. 
also fits Motoro a. etc. Our 20th Anniversary, 
big deal No. RN -V5. You can get 5 OZ4 metal 
tubes and 5 4 -prong vibrtdors, ail for $9.50. 
Shipping weight 3 lbs. 

AIN -8. 8 mid 450 voit 395 
AIN -16. 16 mfd 450 volt 49e 
51X -30. 30 mfd 450 volt 59c 
MN.20. 20 mfd 150 volt 39e 
1IN40. 40 mfd 156 volt 49e 
MN -220. 20-20 mfd 150v 49e 
515.53. 50-30 mfd 150v 59c 
MN -442. 40-40-20 mfd 150v 69c 
All cond. guaranteed one year. 

RED HOT SPEAKER VALUES 
:deGee has o trclnenduus tO,Ck of 100.000 
speakers to fill vo r 

r 

ds. Every speaker 
is fully guaranteed. Order your speakers 
now. 
4 inch, square I oz. magnet 51.69 
5 inch, pincushion. , 1 oz. magnet 1.79 
6 inch. pincushion 1.47 oz. magnet 2.79 
4 x 6 inch 1 oz. magnet 2.29 
" x 7 inch. oval...1.47 oz. magnet 2.49 
7 inch. pincushion 2.15 oz. magnet 3.49 
8 inch. pincushion 2.15 oz. magnet 3.49 
6 x 9 inch. oval... 2.15 oz. magnet 3.49 

100 Molded $995 
100 molded plastic tubular by- 
pass condensers. All 000 volt. 
And all by the grime nationally 
known mfgr. Regulhr dealers' 
net is over two and one-hall 
threes o tl r 20th Anniversary 
sale p r 1 c e. You'll chuckle 
when y o u look these over. llore's what y o u get: 1 O- 

.0101. 10-.002. 20 -.005. 20-.01, 20- 
102. 10 -.05 and 10-.I. Our big deal No. 

Ì1X -202. 100 plastic tubulars. Shipping weight 2 lbs. Net price. $9.95. 
1 or 4 VOLT 

CARTRIDGES S 
CRYSTAL 

airGec oilers you a famous make crystal 
cartridge. standard size and shape. but 
very light weight. Will track on a4 oz. or 
more pressure. Stock A -fi, one volt o ut- put, replaces Asiatic L.70 etc.. Net $1.99. 
Stock No. A -10. 4 volt nutpnt. replaces 
Astatic L -72 and 1.-82. ele.. Net 51.99. 
Hoy 10 assorted for $19.00. 

25 -WATT 1 
TRUMPET 

AND DRIVER 
S16.95 
12-month gone. 

l t ez u , this 2 5 
W a t t. r 11- weather 
re-entrant t y p ea 

trumpet and driver combination. 15 
Ohm impedance. 0" Bell diameter. 
1)044" length. Made by a famous speaker 
manufacturer. New 1951 production. 
offered to you at a tremendous saving. 
Ideal for a deluxe paging speaker as 
well as conerai P.A. use. Complete 
w i t h adjustable mounting bracket. 
Shipping weight 6 lbs. 
Mode! 

Driver. 
25 Watt Trum and 

30 -WATT 
TRUMPET 

and 

DRIVER 

S28.95 

Model XX100 -RM35. The finest trum- 
pet driver combination value that we 
know. Vos get a full 30 Watt. 15 
Ohm. PM Driver, guaranteed for 12 
uannhe ana a '311. ft. sport aluminum 
trumpet. 113ell diameter 18 ", air col - 

21l ft.. 16" overall length., Roth 
titis er and trumpet have standard 
threads. 11.11-113, Driver is completely 
weather and waterproof. This is not 
surplus. but the latest 1951 prnduc- 
tion, by a famous speaker manufac- 
turer. Trumpet furnished complete 
aviti, adjustable mounting bracket. 

Ii0435. 30 Watt Driver unit only. ship. 
ping weight O lbs. 
Net price .... ...$15.95 

XX -TOO. 31'e ft. Trumpet only. ship - 
ping weight 15 lbs. 
Net price .. .. ...513.95 
driver complete. Net Netnp rirem5¡,$28.95 

12" 32 OZ. PM 

SPEAKER S7.95 

12". 32 cc. toa: let. 29 
watt PM speaker, with S 

ohm voice coil. A regalar 
$17.00 list Consolidated 
speaker. Weight 8 Ills. 

No. CN- 12:32. $7.95 each, 
4 for 529.95. 

Special Sale 

Buy PM 

Speakers and 

Baffles for Less 

at McGee 

Comhillation ffer, buy a speaker and baffle 
at the sae limo and save money. Bailles 
are 
Leatlaiecetplywood ands 

with Brown 

orale mounting type. 
are 

No. 
6 Inch balle and 6" PM 6 -CR $4.79 
8 inch baille and 8" PSI 8 -CR 5.49 

10 inch baille and 10" Heavy duty 
3.2 0 tlnito 3 PM 111 -CR 5.95 

12 inch baille and 12" Heavy duty 
32 32 oz. Alnico 3 `e1 

eoeaki2 barre 
9.95 

r discount con fi' discount 
on orders ni 3 or more. 

PHONO $350 
MOTOR 

9" Turntable heavy 
duty 78 RPM 110 
Volt ,iii Cycle. Apollo 
motor with heavy 11/2 
lb. turntable 4 pale 
moto, Don't confuse 
this w ith ordinary 

motor. Shipping weight t/. lbs. Stock 
3305 -87. Net. $3.50: 3 for $10.00. 

100 600 VOLT $695 
TUBULARS 

100 top quality 600 volt tulnt- 
lar bypas 

s 
condensers. blade 

t 
this y by a famous con- 
denser factory. Don't confuse 
these with grab -bag surplus. 
McGee's deals 01.0 guaranteed 
to piease you. Here's what you 

sÓÓ5.1 20 -.Ol, 10-.002. 
10 -2, 20- 

05 and 10 -.1 600 volt condensers. Our 
big deal No. 1251203, Shipping weight 2 
lbs. Net price. 56.95. 

20 50 x 30 150 V. $1 095 
ELECTROLYTICS 

Here's a red hot value. 20 of 
o u r XX quality replacement 
electrolytics. The most popular 
condensers in use today. Takes 
care of 90:0 of Your AC -DC 
radio Alter needs. Compact 
construction 1950 production. 
1.year guarantee. 50-30 mfd. 
150 volt. housed in a card- 

board tube with common negative, has long 
flexible leads. 20th Anniversary big deal 
No. RN -204. Sale price. $10.95. 

5 -STATION INTERCOM 

MASTERS 

51695 

SUB- STATIONS $3.95 
Model 2700 5- station intereosi astrr, i 
an Rractive walotit cabinet 10xStA.xO ". 
Push -button for each sub and talk-listen 
ravit h and volume control. ACDC am- plifier with lots of power and full Iz0 M. 

V PM speaker. 1950 production of a 
famous factory. Only 300 left, weight 7 
ibz. Mode{ 2700. net. 516.95. 
Model MG -300 molded walnut plastic sub- 
station with call -back switch and heavy PSI 
speaker. 51.,xSl,ax3.4 ', for avail or desk. 
Weight 2 lbs. flet. $3.95 each: 5 for 
518.95. 
:3 ,rire Intercom cable. plastic, $1.95 per 
100 ft.: 000 ft.. $9.50. 

6 -TUBE AUTO RADIO 
SALE PRICE 

$2795 
with separate 5 PM speaker 
6x9 or 7" PM. 

52.00 Extra 
A Red Hot close -out value. 8 -tube s nperhet 
auto radio for universal underdash L- 
ing. Size 13" deep, 6" Wide and 4" high. 
Uses 2 -6SK7, 65.57. 6SQ7, 6V6 and 6X5 
tubes. Stock No. AM- -6, auto radio. com- 
plete 
m 

with 
in dash. Ideal for all cars and truck 

Slay be purchased with 13x9" or 7" I'M 
speaker for extra $2.00. Shipping weight 
I6 lbs. Net price with 5^ PM. $27.95. 
en" 3 tion ide '1 antenna, shipping 

eight 2 Ills. Net. $1.95. 
56^ 3 section top cowl antenne, shipping 
weight 3 1hs. Net. 53.27. 

SUPER HEAVY DUTY 10" PM $6.95 
We made a special purchase on several hundred 20 watt. 10 ". 32 oz. Alnico 3 magnet PM speakers 
Deep 

fidelity and easy moving cone. Ideal for all 
The magnet 

ty sound systems and radio ropiacctnent. 
15" siz Very 

this 
tkgoods Night and 

used on e 
sponse. You'll appreciate it when you get your hands 
on this speaker. Attractive copper finish. 8 ohm 
voice coil. Stock No. 102SPS. Weight 7 lbs. Net 
price 56.95 each. 
Order three of these and use them in a cluster of 
three. They will take 60 watts of audio d have 
m cone ore c area than any 15" speaker. For high 
3 power. 

No 125PS speakers *kers for o only 
this over. 

$19.95 

BIG SALE ALUMINUM CAN ELECTROLYTICS 
McGee offers you Nationally known brands of FP type electrolytic condensers at 
a tremendous saving. After these are gone. we don't know where we can buy any 
more to sell at these prices. Order a good supply now- Unconditionally guaran- 
teed. 

Stock No. Capacity 
4425 40.40 mfd. 
10025 100 mfd. 
25025 253 mfd. 
50025 500 mfd. 
40152 40 mfd. 

Stock No, Capacity 
:133:32 30-30 mfd. 

Voltage Dia. Net 15415 15 mfd. 
25 volt 1" 29c 
25 volt 1" 49c 
25 volt 1" 49e 
25 volt 1" 590 

150v. 200- 8450 
10v 1" 39e 1045 

35152 30-50 mfd. 150v,20.50v, 1645 
100-10v 590 2045 

44154 40-40 mfd. 150v.40 -40 3235 
25v 11" 595 30422 

64151 60-40 mfd. 150v, I0.25v1 59c 
42215 40.20- 20mfd, 150v.20.25v11 /2" 69c 30433 
80415 80.40 mfd. 150 volt 1" 59c 
84152 80-40 mfd. 150v,25 -25v1" 69e 
15115 15 -15 mfd. 1501.[1200- 

1" 59e 
77715 75-71-75 mfd. 150v,330.25v11" 89e 
3025 30 mfd. 250 volt 1" 29e 
40252 40 mfd. 250v.20.25v1 I/o" 39c 
15125 15.15 ratel. 250 volt 1" 44c 
40352 40 mfd. 300v.50- 

250v. 20- 
200v 11/ " 69c 

30ov,40.20 
150v.10-50v 79e 

10 mfd. 350v.20.25v1" 69c 
15.10 mfd. 475 volt 1" 59e 

Voltage Dia. Net 
350v.20- 25v11Aa" 740 
400v.1O.5 

22 20 mfd. 400v.20- 25v11" 
350v 64c 

54c 
22 15 mfd. 400v.20 -300v, 

20 -25v 1" 69e 
8 mfd. 450 volt 1" 39e 
10 mfd. 450 volt 1" 440 
16 mfd. 450 volt I" 475 
20 mfd. 450 volt 1" 49c 
32 mfd. 450 volt 1" 545 
30 mfd. 4501.20.20 

25v 1" 64e 
30 mfd. 450v.50.350v, 

40.25v 1" 69e 
10145 10.10 mfd. 450 volt 1" 69e 
21145 20-10-10 mfd. 450 volt 11/i" 895 
1850 16 mfd. 500v, sep- 

arate nog. 1" 
2115 150v.10.25v1" 
1545 450 volt 1" 
3045 450 volt 1" 
2145 450 volt 1" 
5012 12 volt 1^ 
11451 450v. 

10-350v 1" 59e 
450 volt 114" 59e 
150 volt 1" 595 

10 volt 1" 59e 

13342 130 mfd. 
21322 
1547 

20-10 mfd. 
15 mfd. 
30 mfd. 

20-10 mfd. 
50 mfd. 

15-15 mfd. 
21145 20-10.10 mfd. 
4410 40.40 mfd. 
4410 100 mfd. 

590 
49e 
45c 
49e 
69e 
19e 

UNIVERSAL OUTPUTS 
Universal replacement output 
transformers for push -pull or 
single plate. 2500 to 13,000 
ohms, from 2 to IO ohm voice 
coll. Standard sise s t r a p 
mounting with long leads and 
lugs for voice coil connections. 
0.5. 5 watt universal. 

99 Net....................... 
U -8. 8 watt universal 1.19 
1: -15. 15 *satt universal 1.39 
1.1.20. 20 watt universal 1.79 
5 watt. sirgle universal output transform- 
er. Any tube to 3.2 ohm voice coil. It 
pays to have some f these around the 
shop. They come in handy. No. JJ -4. ea. 
79e: 10 fo, $7.50; 25 for 517.50. 

McGee's Super High 
Fidelity 

Best Value 
in U.S.Q. 

OUTPUT¢ 
95 

20- 20.000 
TRANS. .p 7 

CPS. 
Model A -403 High fidelity output transform- 
er. Wily pay $20 or 530 for an output. 
when of A -403 is available at $7.95? Im 
pedance, 61300 ohms plate to plate. fur PP 
61.6 or 6V6,. lO'?e feedback winding. 4.8- 
15.250 and 500 ohm secondary. Housed in 
a potted case. Net weight 6 lbs. Recoin 
mended for all amplifiers up to 34 *watts. 

4 -PRONG VIBRATORS S 
IN ALUMINUM SERRATED CANS 

10 FOR $11.90 

.29 

4 MILLION AUTO RADIOS BUILT IN 1050 AND HERE IS THE PERFECT 
REPI.ACEAIENT VIBRATOR FOR tlt)sT OF Tidwell. 

Latest 1951 production by a top quality manufacturer. Fully guaranteed six 
months. Quiet running. A result of modern vibrator ^ ering and re- 
search. Replaces Motorola. Chrysler and any standardn4r Prong non -sync 

ibrator, McGee contracts for a tremendous quantity to take care of your 
1051 needs. Stock +V -53 Standard 4 Prong Vibrator $1.29 each. 10 for 
$11.90: 50 for $55.00 

Buick Replacement same as Delco 5115050, Mallory 534C 7 Prong Reversible Sync.. 
Fits ail Bu 10f 1937 

517.90. 
tiro '47. etc. 

Offset 4aProngOfor Delco,9etc..51.39 each 51.95 each. 10 for 51].90. 

SELENIUM RECTIFIERS 
65 mil Selenium Rectifier, 

net 59e each 
100 mil Selenium Rectifier. 

net 69c each 
150 mil Selenium Rectifier, 

net 79e each 
200 mil Selenium Rectifier. 

net $1.09 each 
2511 mil Selenium Rectifier. 

net . 1.19 each 
350 mil Selenium Rectifier. net. 1.59 each 
450 mil Selenium Rectifier, net. 1.79 each 
McGee ,:tiers you the finest in Selenium 
rectifiers. All standard 130 volt. 

19 TUBULAR ELECTROLYTICS 
DEAL RN -PL19 $1.50 

19 tubular eleccrolytics. guaranteed for one 
year. All fresh stock in aluminum tubes 
with cardboard insulating sleeves. You must 
be satisfied or money back. You get. 10 
8 mfd. 450 volt. 4 16 fd. 450 lt. 3 
20 mfd. 150 volt and 2 40 fd. 150 volt 
condensera. Shipping weight 2 lbs. Deal 

11N- 1'1.10. Net 57.50. 

IO FP ELECTROLYTICS 
DEAL RN -IODS S3.49 

10 assorted F.P. aluntinum can 
electrol) tics. Popolar twist top 
mounting. Mostly mutile section 
banks. 150. 350 and 4.,0 volte. A 
red hot den!. Shipping weicht 2 
lbs. Deal ff RN -1ODS, Net $3.49. 

10 BOXES OF PILOT LIGHTS $5.49 
Pilot lamps. boxed 10 to Sandy carton. 

2 
American de. 7 boxes r4 `- 7, l los 40. 
I lox g'44 and 1 lox &46. A total of 
100 lampa. Deal .('M -51. Net $5.49. 
100 47 imported panel lampa. Conrart. 
teed. 100 to the carton. Deal _."111.:...147. 
Net 54.49. 

50 8 MFD, 450 VOLT COND. 
MONTHLY SPECIAL 

$16.95 
McGee's serviceman's monthly special for 
April. You get 50 of our regular 305 
MN8 8 MM 450 Volt Tubular Electrolytics 
for only $16.95. Full one-year guarantee. 
Aluminum Tubular construction with rd- 
board insulating sleeves. Fresh stock 1951 
production. 

bs. Deal No. NP 
none. 

8 
Shipping weight 

450 
Volt Tubulars for $16.95. 

VitY.M. 3 SPEED 
Record '2292 

Changers `j 
l'M Model 400 deluse 

3 speed automatic record changer -plays 
them all- intermixes records of the same 

pickup i kup with twin needles-a r; sleek de- 
signed record changer-base sine 1214x13. 
Ship. weight 12 lbs. V5I.400. Net. $22.95. 
Buy the Á'M5150 changer with or Ithaut 
base. Choice of G.E. VR or crystal car- 
tridge. We think the VM -050 record changer 

pthe finest in America. It automatcally loys records all speeds and 11 rites; 
12 10 -in.. 331/3 or 78 rpm. 10 12 -in., 3315 
or 78 rpm and 12 and 10 -in. records of she 
same speed Intermixed. 12 7 -in. 331h or 12 
7 -in. 45 rpm. Automatically shuts off after 
the last record. Sine 1313 /16x1I 5s71y In. high. Offered with crystal cartridge. 
G.E. VR cartridge. or either with a base. 
V51-950. 3 speed changer with standard 
output crystal Cartridge and needles for 1 

d 3 mil. (78 rpm, 331/h, 45 rpm.) Net $29.62, 
VM- 050GE. 3 speed changer with the new 
RPX -050 magie Merton,* 11- inone variable 
reluctance cartridge with stylus. Net 
$32.80. 
V51.955. 3 speed changer .with crystal car- 
tridge on a base. Net 532.01. 
l'NI- 955CE. 3 speed changer wit li Rp1- -, 

R cartridge and stylus: as 

535.19. 4 
GENERAL INSTRUMENT 1 

78 R.P.M. 

Record Changer I 
SCOOP 511951 
PRICE I 

TWO FOR $21.95 I 
General Instrument 78 RPM automatic I 
record changer. Plays 10 r 12itch 
records automatically. One of the latest I 
models made. Beautiful golden brown 
halmnertone finished base. 12x 127/8 ". 
Llquiiped with an Astatic 1.70 crystal I 
cartridge. Heavily flocked turntable and 
plastic Mines are deep 1/1:114 .11 COI. 
ored. This may be our last chance to 
offer n 78 RPSI changer at this price. 
(.woes packed two to , star carton. 
lust like they would b n e shipped to a 
set manufacturer, Order 2 changers for I 
an additional saving. Shipping weight 
f o r 2 changera. 20 Ibs, Stock No. 
ITSGI. Net price. $11.95 each: two 
for only $21.95. 

RIM 

McGEE RADIO COMPANY 
rises P.0.8. K.C. send ZS D.P0.il with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
ord.r, sUt Or s.'S c.o-o with Pa.ttl 1422 GRAND AVE., KANSAS CITY. MISSOURI cwt osera, mend. Pwra9 
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McGEE HAS COMPLETE KITS FOR SCHOOLS AND CUSTOM BUILDERS 
7 -TUBE FM -AM TUNER 

* AC SELF POWERED $2995 
* 3 GANG TUNING * A COMPLETE KIT 

Che has really for delivery, this self powered AC, 7 tube FM and AM superhet 
tuner kit. Build yourself a professional looking tuner that may be connected to any 
audio amplifier. Receives broadcast 550 to 1650 be and FM 88 to 105 me. A 3 gang 
timing condenser is used on both FM and AM. This extra stage of TItF makes a 
stub then working tuner. 2 IF stages on FM and one IF stage on AM (I.F. fre- 
quency 456 and 10.7 me). Lighted slide rule dial with metal escutcheon plate. One 
own hub designed and wired an original tuner using these parts. Chassis is ready 
puuohed and painted. Everything furnished including tubes and diagrams. Shipping 
weight 12 lbs. Stock No. I1AL -8, net price $29.95. 

MODEL ME6 -2 $19.95 

NEW MODEL 6 -TUBE, 2 -BAND RADIO KIT 

A FULL 2 -GANG SUPERHET KIT 
RECEIVES 550 -1600 KC PLUS 6 -18 M.C. 

McGee's new 1951, G tube: AC -DC 2 band radio kit. Receives broadcast, 550 to 
1000 Ito and short wave, 6 to 18 mc, A straight forward superhet circuit with 2 gang 
tuning condenser, 456 be I.F. transformers, etc. 5° PM speaker illuminated slide 
rule dial. Everything furnished, including tubes, diagram and a photo showing view 
of underside of completely wired chassis. The chassis pan and dial parts are factory 
production. With this luit, you can build a commercial looking and factory quality 
2 band radio, housed in a streamlined plastic cabinet. Size: 13 s Oÿ/.1 s 0 1/0". Stock 
No. AIE0-2, shipping height 10 lbs. Net $19.95. 

SELF POWERED AC 

Broadcast Tuner Kit. 3 -Gang 

Tuning. Complete Kit, $12.95 
A self-powered, 3 -gang superhet 
tuner Iiit with R.F. stage. When 
wired according. to our diagram 
will make a top quality Iiroad- 
fast tuner 1550 to 16511 be :, 

in t with any amplifier. Don't class this {vit, 
ordinary tuners; titis has its own power transformer. 
This complete (kit is furnished With a diagram. photos 
and tubes: 66117 R.F.. 2-7E5 converter-mixer oscil- 
lator. 6ST7 I.F. detector, and rectifier. Connect o 

audio amplifier. Ideal for 
0c 

our 
TM-16 7X5 amplifier Mts. Cha ssis s 91/r 
kt/ " Ide weight. 7 Ils. Broadcast tune 
kit Model BT 

-38X. 
Net e. $12.95. 

8 -TUBE 22 WATT 
Wide Range Amp. 

Model 7x5 Kit Only $37.95 
A complete kit. including tubes (3 -7E5, 
2 -7F7, 2 -6A3, plus rectifier), diagram 
and photos. All triade [ nit makes 
for nsinimum harmonic distortion. In- 
puts for radio tuner any kind of phono >. 

pickup (crystal or G.E. v 
ar 

iable relue- 
tance) and either crystal o dynamic 
mike. Output transformer matches 8 
cont voice coil. Twin electronic tone e 

switch 
:. 

controls, bass and treble with range selector ian'tch fur either juke 
Tax quality with heavy bass response or brilliant symphonic range. 
The best 

output 
amplifier kit know how Co make- Has at5 to 

wide ange ou tptt end heavy pampl transformer. 
complete CPS. S tube triode amplifier kit, complete with tubes. 

Weight 25 lbs. Net $3].95. 

5 -TUBE BROADCAST 
SUPERHET RADIO 

KIT $12.95 
Model NS -SS 5 tulle AC- 
DC superheterodyne radin 
kit. Has loop antenna and 
2 gang condenser, with 
lighted slide rude dial and 
attractive plastic cabinet. 
Receives broadcast. 55(: to 1650 kc. Full 
size dynamic speaker, matched 456 I.F.'s, 
mdonate volume control. This is n com- 
plete radio kit. Everything furnished, in- 
cluding diagram, photos and tubes: 14B6, 
14Q7. 14A7, 50135 and rectifier. Shipping 
weight 7 lbs, Stock No, NS -5X. Net price 
512.95. 

Build Your Own $795 Phono -Mike 
Broadcaster 

I:it Model DE -6R. With 
this simple kit. you can 
build a :3 -tube phono oscillator that also has 
a mike input. Will 
broadrasst over any ra- 
dio. within your home, (about 75 feet: from 
SOO to 1 500 ke. Inputs for crystal mike or 

vetal olsono pickup. Fader control fades 
from mike to cord. Ideal for a home P.A. 
system, baby listener and home e n t e r t a i n - 
m e n t . 'i c volete kit of parts including 
tubes. Kit Model DE -6R. Net price, $7.95. 
DI:- 6\1i7, wired and tested. Net Price, 
$9.95. Crystal mike and desk stand, $4.95 
extra. Concealed microphone nit. only i" 
its diameter and t " thick. Specif hidden 

ikce when ordering. Stock No. T -001. Net. 
$3,95 extra. 

3 -SPEED RECORD 
PLAYER KIT $13.95 

Complete record 
player kit to 
build a 3 speed 
player. Heavy 3 
speed phono 
t o universal 
crystal pickup, al: 

parts and tubes to build a 70L7 
type amplifier in an attractive wal- 
nut case with grill for speaker 
cut on top. Kit model D -3370, 
net price 513.95. 

BUY YOUR WIDE RANGE COAXIAL SPEAKER AT McGEE 
12" COAXIAL I `. 15" COAXIAL 

6,p 

PM $12.95 
A $:í2.5n retail value, 
°0 tract 1 2" coa -ia1 

dspcakediosof finality' 
the 

0 :11111 
on 

6500 bracket. 
Hook tip like any P \I; 
speaker. II i g Pass 'ÿ 
f i I ter is built on 
speaker. Matches S 
ohm output of radio 
or amplifier. W i de 

range response. 20 to ].500 ('PS. Model 
No CU -14X. Ship. wt. it lbs. Special sale 
erica, $12.95. 

PM $17.95 
Only $19.95 buys a full 
c5" 20 w' tt ca axial PM 
speaker, with built -in high 
pass filter. Hook to an 

t 
6 

,hto output radioor 
amplifier. Response below 
20 to above 17.500 CPS. 
Good b a response. A 
lucky purchase snakes this 
price possible. Full :12 0 
magnet in the woofer. 5 tweeter. Model P15 -9. 
Ship. tvt. 11 lbs. Sale 
price, $17.95. 

TUBESGuaranteed quality tube for radio sets nd TV. Tubes have been dìf- filait for us to keep I tack. If you n d tubes nd will ace pt them, either individually tartoncd or Inboxed, we will go our bosh to sup- 
Ply your needs. 

Note: (B) Uncartoned, (C) Cartoted, 111) Ray heon, (KR) Ken -Rad, (S) Sylvania, (TS) Tung Sol. (NU) N Cl. Union, (J) Jewel, etc. 
OZ4 R $0.69 6AL5 $1.00 7A5 R $1.10 14N7 R C $1.32 1B3 KR 1.32 6AQ5 J B 1.00 7A7 R .90 14R7 C C 1.32 106 KR 1.60 GATO .75 7A6 R .90 14W7 KR 1H5 .90 6AU6 1.00 7B4 S .90 14Y4 KR 1L4 S 1.00 668g B 1.60 7B6 S .90 14X7 KR 1LA4 R 1.32 6BA7 1.20 7C4 R 1.60 19B06 R 1LA6 1.32 6BG6 R C 2.40 7E6 P 1.10 24A MW 1LC5 5 1.32 6BQ6 1.60 7E7 1.32 25L6 1LC6 S 1.32 6C5 R C .83 7F7 5 1.10 25W4gt R 1LD5 5 1.32 6C6 R C 1.10 7H7 NU 1.00 25Z61t KR 1LG5 5 1.32 6F5 R C .83 71.7 KR 1.32 26 KR 1LH4 S 1.32 6F7 R C 1.60 7N7 J 1.10 27 5 1LN5 R 1.32 6K5gy H B 1.20 7V7 5 1.32 35/51 GE 1N5 KR 1.00 6K6gt R C .83 7Y4 5 .90 3565 105 1.32 6K7 R C 1.00 7Z4 S .90 35C5 155 R 1.00 6K8g W C 1.60 lOY 1.95 35Y4 1T4 R 1.00 6L7g B C 1.60 12ARgt R 1.10 3525 R 175 B 1.32 6Q7gt R C .90 12AL5 1.00 39/44 R 1U4 1.00 654 J B 1.00 12BA7 1.20 41 R I92 R .75 6S8 1.32 12BD6 1.00 42 KR 1X2A R 1.32 6SA7 1.00 12,551 S C .75 43 R 2A5 R 1.10 6507 TS C 1.45 12J7 NU B 1.10 47 2A7 R 1.32 6SF5 TS B .83 12K8 KR B 1.32 SOAS 5 3A4 TS 1.00 GSF7 B 1.00 12Q7 C .90 SOCS 3LF4 R 1.32 65G7 R C 1.00 12547 1.00 50L6 
3Q4 R 1.10 65H7 KR B 1.10 125F7 B .90 50Y6 R 354 R 1.00 65.17 R C ,90 125H7 KR B 1.10 56 MW 5T4 R 2.40 6SK7 R C .90 12SK7 .90 57 51W 5U4G .83 GSQ7 .75 12SL7 R C 1.20 58 G= 
SW4 R .83 6S57 R B 1.00 12507 B .89 76 Z 5X4 .90 6577 KR C 1.32 1251/7 KR B 1.10 77 R 59391 R .63 6597 KR C 1.45 14A4 R C 1.32 78 R 5Y4 R .75 678 1.60 14AF7 J B 1.20 85 5Z4 R 1.32 696 KR B 1.00 14B8 S B 1.10 89 GE 
GAGS 1.32 6W4 KR B .90 14C5 KR C 1.32 117L7 KR 
GAG?' R 1.60 6X4 .75 14E6 C C 1.10 117N7 R fiAH6 1.95 6X59 5 B .75 14E7 R C 1.32 11776 CR 6AK5 1.95 6Y7q R C 1.60 14H7 R C 1.20 9003 JAN 
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C 
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C 
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B 
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1.20 
1.32 
3.00 
1.10 
1.60 
1.00 
.83 

1.00 
.90 

1.30 
1.00 
1.00 
.90 
.75 

1.32 
1.00 
1.00 
1.00 
1.45 
1.30 
1.00 
.90 
.90 
.90 

1.00 
1.00 
.83 

1.00 
1.00 
1.10 
1.10 
1.95 
1.95 
1.20 
1.00 

T.V. BOOSTER 
REGENCY $19.10 
Regency DB -410 tele- 
vision booster. A real 

rd nit, loll an¡ìinc 
mpact. S l u 

nitwit. u s i g 1-616 tube as neutralized push- pull amplifier. 
Oollor for dollar, t 
best booster buy. .' 

a 405 ", For 110 volt AC operation. Weight 
6 lbs. Net price $19.10. 
Astotic AT -1, "Channel- Chief" booster. Two 
tuned circuits and two broad circuits on 
all channels. Dual rontro is tone ̀ S und and pieture independently. SI/x6 V._x7 t /4 ". 
Weight 6 lbs. Net price, $32,70, 
Astvtic BT-1 television booster. 
For either 72 or :300 ohm input and ut- 

nt. Woncigrain ,metal cabinet. Weight 4 
1116, Net 519.10. 

BRAND NEW 
R. C. A.TELEVISION 
FRONT END -TUNERS 

Sale $1495 
Price 

A fortunate purchase 
om a r.{'. set'manto 

facturer nt : h s this 
value possible. RCA 1:3 channel completely 

alired. tes t e d 
d gned T.V. timer. A 13 channel selector 

witch with outer sleeve fine frequency con- 
trol. Converter output transformer i at- 
tached fo' direct coupling to videos and 
sound I.F. stages Shaft length. 3$$k ". 

er ai dealer's cost on this item s 
over $30.00. McGee offers them to you 
brand new (they have never been soldct.ed 
to or sets) for only 514.95, less tubes. 
(3 0.10 tubes required). Shipping 

e 
i ht 

2 ils. Stock No. RCA -13P. less 36.16 
tubes. Net $14.95, two for 527.95. 

ID-TUBE RADIO KIT $29.95 
3 -GANG TUNING 

MIKE INPUT 

12 WATT 
HI -FI AUDIO 

BASE -TREBLE 
BOOST 

A NEW 1951 ALL -PURPOSE RADIO KIT 
10 -Tube Broadcast (550 to 1700 kcl Radio Kit for cps - 
tom builders. Features 3 -gang superhet circuit with 

circuit. A.V.C., high gain IF c uit. 8" slide rule dial. 
Chassis size 121/2" long1 O" front to hack. 6, _" 
high. Audio inputs for a crystal t dynamic mike.. 
and record changer or player. Tone) compensation for 
standard crystal pick -tip or General Electric variable 
reluctance. Push -pull 6V6 output tubes. shielded 
high fidelity output transformer matches S ohm PM 
speaker, husky power transformer, o_ tone controls for 
separate base and treble boost. A complete kit, its. 
chiding tubes (3 -7E5, 65H7. 6SF7, 2 -7F7, 2-6V6, 
plus reetiller). diagram and instructions. Shipping 

eight IS lbs. Stock No. SIC -RIO. Net price $29.95. 
10" I'M speaker, $6.95 extra. Crystal mike and desk 
stand, $4.95 extra. VM -406 3 -speed automatic rec- 
ord changer, $22.95 extra. 

GUARANTEED T.V. PICTURE TUBES -PARTS 
CONVERSION KIT FOR 16" $34.95 
with Flyback and Conversion Data 

Big deal of the month! A 16" rectangular, blacliface picture tube, 
plus a heavy plastic combination mask and safety glass, with gold 
colored trim: plus a 70 degree deflection yoke all for $34.95. 
This kit enables you to make conversions north $75.00 or store. 
Shipping weight 25 lbs. Shipped via express or freight only. 

"EVERY TUBE GUARANTEED" 
Cook over these picture tube prices and t 

( 

wilt see, that 
for set replacement and c e. McGee otters you n 
for your m Every picture tube guaranteed full replace- 
ment for 90 days. Every tube is a tremendous value. These 
tubes are not seconds, but 1st quality. 

Type Description 
IOMP4 10" (replaces 1013P4) 
12T.P4 12" round glass, neutral face 
12QP4 12" round glass, neutral face 
t 4BP4A 14" rectangular, black face 
15DP4 15" round glass, neutral face 
16AP4 16" round meted, neutral face 
16AP4A 16" ta/und metal, black face 
16GP4AO 16" , to1d metal, black face. 
1611,4 16" round glass, neutral face. 
16LP4 16" round glass, neutral face. 
16IlP4A 16' rectangular, black face 
17EP4A 17" rectangular. black face 
1 ODP4A 19" round glass. black face 
7OCP4A 20" rectangular. black face 
t 16GP4A is short neck tube (679"). 

Net ('rice 
$16.95 
17.95 
17.95 
19.95 
29.95 
29.95 
29.95 
24.95 
22.95 
29.95 
24.95 
24.95 
39.95 
39.95 

SARKES-TARZAIN 
13- CHANNEL T.Y. FRONT END 

WITH TUBES 
AND DIAGRAM $195 

This popular Sarkes -Tarzain television front 
end is widely used today. The 13 channel 
rotary switch type with individually tuned 

coils. Pri Deludes schematic diagram 
and 3 tunes n a , (iC4 0 ,6BH6 RV and (iAG. -5 

. Regular factory cost is twice our 
pricer Each timer and its own tube sockets 

[ 

are wired. ready to hook up a video and 
sound IF strip. May be used with ¢!the' 
intercarrier orseparate sound IF circuits. Built -in line fre- 
quency control. Ship. weight 3 lbs. Sarkes- Tarzain Type 2 
TV tuner with tubes et.- .. ... ...$7.95 
Combination deal, Sarkes -Tarzain TV tuner and 205 -XX video coil kit, both for. .$14.95 
Sarkes -Tarzain type 3 -Same as Type 2 only has input IF coal built -on. Tapped for sound 
IF channel. Net $9.95 
Sarkes -Tarzain Type 3 toner and 205 -XX coil kit both for $16.95 

Video Coil Kit $7.95 
a0 matched TV video and 

und I.F. coils. Intended 
for u s e with the RCA c'r- 
uit. Tou get 6 peaking 

' coils. 4 -25.75 me picture 
t.F.'s, 2 -21.25 me und 

diseritninator n and 

i 

converter coil and 5 SIa- 
ment chokes. Stock No. 
205 -NX, weight 3 lbs. Net price, $7.95. $6.95 if 

\' 
purchased with a Sarkes - 

Tarzian T Lumet: all coils identified. 

New 2 -Tube Sarkes Tuner $7.95 Less Tubes 
Sarkes Tarzain new two-tube model, type 
TT-3A, 12- channel television tuner. This 
is the new two -tube model requiring a 6.16 
plus OAKS or (TAGS. or 6C11Ii. or 6A1J6 RP 
tubes. Pre -factory aligned by trained fac- 
tory personnel. Input feeds 21 M.C. broad 
banc(. Fine tuning onttol is over the chan - 
tel selector shaft. Powe t-egitirements 120 r 
to 140 Volts D.C. at 17 Mills plus 6.3 Volt 
filament. This tuner is offered at a ter- 
rific saving to you Stock No. TT -3A. Net 
Price. $7.95; two for $15.00, less tubes. 
Specify shaft length desired - 2 lengths 
available. 71/2" as used on many late sets 
or 2 %R " 

McGEE RADIO COMPANY 
Prices F.O.B. K.C. Sena 25% Depoiit with TELEPHONE VICTOR 9045. WRITE FOR FLYER 
Order, Balance sent C.O.D. with Parcel 

Post ornera, Incluse Postage 1422 GRAND AVE., KANSAS CITY, MISSOURI 
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1951 Edition 

Ñów 
STANCOR'S 

CATata6 
AND 

ra gy 

V/5Y 

APIS 
R9Nr R 

ileett 
TV TRANSFORMER CATALOG 

AND REPLACEMENT GUIDE 
Lists: 

1500 TV receiver models and chassis made by 
71 manufacturers. 
Complete specifications, dimensions and prices 
of 75 STANCOR transformers and related com- 
ponents for replacement and conversion. 

TAKE THE GUESSWORK OUT OF YOUR TV SERVICING! GET 

YOUR FREE COPY NOW AT YOUR STANCOR DISTRIBUTOR 

v 1 STANDARD TRANSFORMER CORPORATION 
S oR 

3584 ELSTOIf AVENUE, CHICAGO 18, ILLINOIS 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec- 
tronics, open to high School and junior college grad- 
ates. Old established school specializing in Radio 

training, 
Enrollments limited. 

Modern 
Approved 
laboratories se 

training. 
veteran 

TECHNICAL INSTITUTE 
Dept. RD Valparaiso, Ind. 

78 

SCHEMATICS -CONVERSIONS 
FOR SURPLUS GEAR 

NEW LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List B. Add 25c for chart explaining AN 
nomenclature. e 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 

Consecrated to Quality Output 

(&) aolden Rule Service nd Golden 

Wri,e,or if Ateiffamee P U 
calalo9ve 

ASTRON CORPORATION - 255 Grant Ave., East Newark, N. J. 

Mac's Service Shop 
(Continued from page 64) 

all of this mass of new information in 
my head. Then suddenly I wised up: 
what I needed to do was to apply the 
same technique to TV sets that I had 
been using in radio servicing. Each 
circuit was studied for just what con- 
tribution it made to the picture on the 
screen or the sound from the speaker. 
Every possible component failure was 
projected as a defect in the picture or 
the sound. 

"That system made all the difference 
in the world. Once I got it through 
my thick head exactly how a picture 
on the screen was put together, pre- 
cisely what contribution each circuit 
and component made to the composi- 
tion of that picture, the whole thing 
suddenly came into sharp and clear 
focus. What is better, just as soon as 
I understood how a good picture was 
made, I was able to work backward 
from the picture to the cause of any 
defects in that picture. 

"What burns me, though, is that this 
'discovery' of mine was old stuff to 
many people. John Meagher of RCA 
had been harping on this method of 
attack for months, and he had been 
photographing distorted test patterns 
and explaining what circuit defects 
caused these patterns. Other com- 
panies, too, were and are using test 
pattern pictures liberally in their serv- 
ice information to illustrate various 
forms of trouble and misadjustment. 

"But these two books represent the 
largest number of clear pictures ar- 
ranged in a logical order that I have 
been able to find. I don't want you just 
to look at them or even to memorize 
them. I want you to study them. Be- 
neath each picture is an explanation 
of likely causes of the picture distor- 
tion in terms of a particular part fail- 
ure in a typical circuit; but I want you 
to go beyond that: I want you to give 
me, in each case, a clear and logical 
explanation of just why the failure of 
that component resulted in precisely 
the pattern- disruption shown. 

"For example, a pattern with re- 
duced height and poor vertical line- 
arity is attributed to the change in 
capacity of a condenser in the plate 
circuit of the vertical discharge tube. I 
want you to explain how an increase 
in that capacity changes the wave- 
form presented to the grid of the ver- 
tical output tube (being able to draw 
the correct and distorted waveforms) 
and then go ahead and actually show 
how this incorrect waveform causes 
the picture to be stretched 'here' and 
crowded 'there.' You grab me ?" 

"Yeah, I grab you," Barney said du- 
biously, "but I'll have to do a heck of 
a lot of brushing up on my TV theory. 
You want me to use that group of test 
pattern pictures as a kind of frame- 
work on which to hang all the knowl- 
edge of TV theory I have or can get 
hold of. It would be a lot simpler just 
to use them as a kind of 'rogue's gal- 
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NOW--you can h a vc> 

FINER RADIO and 
RECORDED MUSIC 

In your own homed 

THIS COMPLETELY NEW KIND OF 
MAGAZINE WILL SHOW YOU HOW 

Devoted to the Interests of 

Here Is a Partial List of the Contents in the Current Issue 

Custom Radio- Phonograph installations 
A 7 -page section, with 14 beautiful photographs, illustrates 
the newest methods of getting high -quality performance and 
million -dollar appearance at very reasonable cost. Philip 
Kelsey offers a wealth of ideas for your own use, and to 
sell others, if you are doing custom work. 

Information about Orchestras and Recordings 
C. E. Burke, one of the leading experts on recorded music, 
explains why much of the finest work of the classical and 
modern composers is excluded from public performances, 
and what the recording companies are doing now to make 
"lost" compositions available now. 

Getting Top Performance from a Klipschorn 
The performance of a given type of speaker depends, to a 
large extent, on the associated equipment used to drive it. 
So we asked Paul Klipsch to give our readers the benefit of 
his experience in selecting equipment to drive a Klipschorn. 
His reply makes very interesting reading. 

The Growing Popularity of Fine Music on FM 
Most of the 665 FM stations now on the air are doing an 
excellent job of providing fine entertainment to fast -grow- 
ing audiences. This article tells about some of the stations 
that are building big audiences with programs planned for 
people who want the best in music. 

A Review of Preamplifier Designs 
This article, by Allen Macy, reviews the purpose, design, 
and performance of all the various standard makes of pre- 
amplifiers. From it, you can decide which particular model 
is best suited to your needs, or which might be better than 
what you are using now. 

The FAS Audio System 
There is no doubt but what the series of articles in RADIO 

COMMUNICATION on the Fowler -Allison -Sleeper system has 
inspired more people to build new audio systems, has done 
more to improve bass response, and has started more con- 
troversies than anything published before. For those who 
missed the original series, the complete data on building 
an FAS system is published in HIGH -FIDELITY. 

Facts about Audio Amplifiers 
Represented among the many different types of amplifiers 
are certain features of basic importance, others that are 
important only in specific kinds of installations, and a few 
that are merely point -of -sale features. Robert E. Newcomb 
brings out these points, good and bad, in his discussion of 
amplifier designs. 

All about Important Record Releases 
People from all over the world consult Jack Indcox about 
selecting records. His record reviews in HIGH -FIDELITY are 
invaluable to collectors because they include notes on the 
music, composers, conductors, and comparisons with other 
recordings of the same selections. 

Other Features You Mustn't Miss 
These are only a few of the features appearing in the cur- 
rent issue of HIGH -FIDELITY. It's a big magazine, with four 
or five times as many articles on audio and related sub- 
jects as in any monthly publication. And you will find it 
refreshingly different in style and appearance from any- 
thing you have ever seen before. 

Don't Wait Till It's Too Late 
A year's subscription (4 big quarterly issues) will give you 
a full 12 months' supply of information and new ideas you 
won't find anywhere else. And a 3 -year subscription will 
save you exactly $6.00 over the single -copy price. The 
coupon below will bring you your first copy at once. 

High -fidelity 
Published by Milton B. Sleeper 

Radio Building, Great Barrington, Massachusetts 
June, 1931 

HIGH- FIDELITY MAGAZINE 
Radio Building, Great Barrington, Mass. 

I want to be a Charter Subscriber to HIGH - 
FIDELITY Magazine. I enclose my remittance for: 

$3.00 for one year (SAVE $1.00) 

$6.00 for three years (SAVE $6.00) 

Name 

Address 

Add 50c per year for Canada, $1.00 foreign. 
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The HIT of the I. R.E. SHOW! 
Plays 10%2" Reels! 

Complete, for $ 345 
console installation with 

single or dual track heads: 

00 

ONCERTONE 
The professional quality tape recorder you have been waiting for! 

NAB standards; triodes throughcut; 40 -15000 cycles at 15 ", 40 -8000 
cycles at 71/2". Three motors; flutter less than 0.1%; signal -to -noise 
better than 50 db. Three heads for simultaneous erase, record, play- 
back. Quick change from single to dual track. Write for booklet. 

FISHER RADIO CORPORATION Distributors 39 E. 47th St., N. Y. 
MAGNETIC RECORDERS CO., 7120 MELROSE AVE., L. A. 46, CALIF. 

HENRY HAS THE NEW 

hallicrafters 
MODEL S -77 NOW! 

LOW -COST HALLICRAFTERS MODEL S -77 
Temperature compensated oscillator; tuned r -f stage, two i -f 
stages for better selectivity. Covers 540 kc to 43 Mc in four bands. 
Sensitivity, volume, three -position Tone, BFO Pitch, controls; AVC, 
BFO, Rec. /Standby, and Noise Limiter switches. Built -in PM speaker. 
Gray steel cabinet, 18 1/2" wide, 9" high, 9 1/2" deep. Piano hinge 
top. External power, remote control connections. 7 tubes plus rect. 
This is AC /DC version of popular S -40B. For 1 1 5 V. AC /DC. $99.95 

NEW DUAL -CONVERSION RECEIVER HALLICRAFTERS Model S -76 

Note these features: Dual conversion (1650 Kc and 50 Kc) -more 
usable selectivity than the best crystal. Giant 4 -in. "S" Meter - 
calibrated in microvolts and "S" units. Four bands 538 -1580 Kc, 

1720 Kc to 32 Mc. Calibrated electrical bandspread. 5 position 
selectivity. Sensitivity 2 microvolts or better with 5 watt output. 9 

tubes plus regulator, rectifier. $169.50. 

I have a complete stock of Hallicrafters receivers and transmitters. I'll make you the 
best deal on a trade -in for your communications receiver. I give you prompt delivery, 
and 90 -day FREE service. Nobody can beat Bob Henry on a trade -in, and I offer you 
the world's lowest credit terms. Write, wire, phone, or visit either store today for the 
best deal. Export orders solicited. 

WOARA 

autler2Miss- HENRY RADIO STORES 
11240 Olympic Blvd. 

LOS ANGELES 25 

CALIF. 

"WORLD'S LARGEST DISTRIBWTORS OF SHORT WAVE RECEIVERS" 
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lery' for identifying an electronic 
`criminal' when I meet up with one, 
but you aren't satisfied with just 
catching the crook and clapping him 
into jail. You want me to psychoan- 
alyze him yet!" 

Mac chuckled at this complaint and 
then went on : "After you think you 
are pretty hot as a pattern -puzzler, 
I'll use this book of pictures put out 
by Sylvania as a sort of final examina- 
tion. There are nearly fifty pictures 
in here that will be strange to you. 
When you can just glance at them and 
tell me the probable cause of trouble 
in nine out of ten cases, I'll give you 
your diploma!" 

"It could be worse," Barney said 
philosophically. "I was afraid you 
might try taking pictures of tough 
cases yourself for me to analyze." 

"We are göing to do that, too," Mac 
promptly countered. "I wrote RCA for 
how -to -do information on this subject, 
and John Meagher, with the kind of 
cooperation those fellows over in Har- 
rison, New Jersey, always show tech- 
nicians, promptly sent this informa- 
tion : 
Film Speed Shutter Speed Lens Opening 
Weston- Tungsten 40 I/2 sec. f /4.5 
Weston -Tungsten 80 75 sec. f /4.5 

"Those figures are for a perfectly 
stationary, fairly -bright pattern. If 
some part of the pattern is moving, 
shutter speeds of 1/50 or 1/25 must be 
used. I'm going to use a close -up lens 
on my camera and make it a practice 
to take a picture of every puzzling 
form of distortion I meet in servicing 
and which I cannot find duplicated in 
either the RCA or Sylvania books. 
These prints will be mounted on 
4" x 6" file cards, together with data 
on the discovered cause of trouble, and 
then filed in a box or punched and in- 
serted in the "Pict -O- Graph' books." 

Barney heaved a big sigh. "There 
goes another of my simple pleasures," 
he mourned. "Up until now I have al- 
ways associated a camera with pic- 
tures of beautiful babes, but from now 
on every time I see a Kodak I'll think 
of a test pattern!" 

-EH 

"Hey, fellows, 1 just got my 
ham license!" 

RADIO & TELEVISION NEWS 
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"PREMIER" 
Your reliable source 

since 1926 4 
4 
4 
4 
4 
4 
4 
4 A beautiful antenna which is the ultimate In re- 

ception, highest signa! gain, nothing to adjust. 

List price $9.95 Each $4.78 

World's Best 

Indoor TV 

Antenna 

4444444444444444444444444+ 
U BES -Radio and TV Additional 10% discount in lots of 100 or more 

tubes, assorted. 

1U4 $1.00 6B4G .$1.60 7F7 35Z6G ...$1.32 
IUS .90 605 1.60 eso, 1 00 7F8 3 36 1.32 
1V 1.10 6660 1.30 707 37 .90 
1X2A ... 1.32 667 . 1.60 757 39/44 ... 1.32 

1.60 66807 1.60 7J7 41 .83 
1.10 66,16 .. .90 7K7 14A4 .. 42 .83 1.32 GRA7 ... 1.20 7L7 .. 1.95 43 .83 
1.32 6605 .. 1.00 7N7 .. 45 83 
1.32 1.10 7Q7 .. 452507 . . .90 VV 
2.40 1 60 7R7 46 1.32 
1.32 .90 6557 1 30 757 3 g 47 1.20 
1.60 65X707 1.10 7V7 .. . 50 1.95 
1.32 83 y SOPS 1.10 A 
1.32 7X6 , , 50B5 .... 1.00 `/ 
1.10 1 00 65K7GT 1.00 7X7 .. 5005 . . 1.00 
1.20 7Y4 5006G 1.45 A 
1.00 1 60 65N7GT 1.10 7Z4 .. 50L6GT . . .83 'y 
1.00 650] .. .75 10 .. 50X6 . 1.10 1 60 
1.95 83 650707 .83 12A 50Y6GT .90 

12A6 50V7GT . 1.00 
12A7 55 1.10 
12A8GT .. 56 .90 
í2,1H707 57 1.00 

59 1.00 
59 1.76 
70L7GT 1.95 
7íA 1.00 
75 .83 
76 .83 
77 .83 
78 .83 
79 1.32 
80 .68 
81 1.95 
82 1.32 
83 1.32 
84 .90 
85 1.10 
89Y 1.10 
117L7 1.95 
117 N7GT 1.95 
117P7GT 1.75 
11723 .75 

V,125600-`.: 
1.20 
I.50 

2A5 
INDIVIDUALLY 2AA7 

BOXED -ALL 2E5 RANDS -5T5N D- 3ASGT 
ARD FACTORY 387;1291 
GUARANTEE 3C6 

024 $0.83 3E6 
OZ4G . . .83 3LF4 
I85GT .90 3Q4 
1A6 1.60 3Q5GT . 

1A7GT 1.00 354 
1B3GT . 1.32 3V4 
1C5GT 1.10 5T4 
106 1.60 
1C7G 1.60 
1D5GT 1.95 
107G 1.60 
1 D8GT 1.95 
1F4 1.32 
1FSG . 1.32 
1G4GT 1.32 
1G6GT 1.32 
IHSGT .83 
1H6G . 160 
11SO . 1.32 
1J 6G . 1.60 
1J6GT . 1.60 
1L6 1.32 
1LA4 . 1.32 
1LÁ6 . 1.32 
1LB4 . 1.32 
1LC5 . . 1.32 
1LC6 . 1.32 
1LDS . 1.32 
1LE3 . 1.32 
1LG5 . . 1.32 
1LH4 . . . 1.32 
ILNS . 1.32 
1N5GT . 1.00 
1P5GT 1.32 
10507 1.32 
1R5 1.00 
ISS .90 
1T4 1.00 
1TSGT 1.32 

4 TV Antennas: 
4 In-line 

Twin V Antenna 
Antenna 

with 8-ft. mast $8.995 

4 All band YAGI with 8 -ft. mast 
can be used in -line or hi -low 4 WORLD'S BEST DELUXE CONICAL Si 1074 

4 with 8 -ft. mast and heavy cast fittings. 
TWIN LEAD 

55 web virgin polyethylene, 300 ohm twin lead in either 
clear or brown 1000 ft. ....$19.95 

100 ft. ... 2.25 

FILTER CONDENSERS 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

450 Working Volts 
8-450 V ea. 29c 

10-450 V ea. 35c 
20-450 V ea. 47c 
30-450 V ea. 59c 
30-450 V w/ 

20-20-25 V ea. 35c 
8-8-450 V ea. 48c 

10-10-450 V . . ea- 52c 
20-10-450 V . .. ea. 55c 
20-20-450 V ea. 59c 
30-30-450 V . . . ea. 65c 
40-40-450 V . . ea. 74c 
20-20-20-450 V ea. 73c 
10-10-10-20- 

450V-150-25 V.ea. 59c 
30-30-400 V- 

350 V . ea. 47c 
30-30-25-400 V- 

25 V ea. 47c 
150 Working Volts 
8-150 V. ea. 23c 
8-8-150 V ea. 23c 

10-150 V ea. 23c 
10-10-150 V . . . ea. 29c 
10-10-10-150 V ea. 35c 
15-150 V ea. 25c 

ea. 30c 
ea. 35c 
ea. 35c 
ea. 35c 

20-150 V 
30-150 V 
40-150 V 
15-15-150 V 
20-10-150 V . . . . ea. 35c 
20-20-150 V .. ea. 35c 
30-20-150 V . . , ea. 47c 

30-30-150 V . . .. ea. 47c 
35-35-150 V . . .. ea. 47c 
40-20-150 V .. .. ea. 47c 
40-40-150 V .. .. ea. 47c 
50-50-150 V .. . . ea. 47c 
60-60-150 V . . . . ea. 47c 
40-40-150 V 16TP4 $29.95 

20-25 V ea. 47c .. ... . .. 

50-30-150 V ea. 47c 
20-20-20-150 V ea. 47c 
40-40-20-150 V ea. 47c 
40-40-150 V- 
20-50 V. .ea. 47c 

20-16-16-350 V 
Sprague type ea. 47c 

25-25-150 V- 
200-10 V ea. 47c 

658GT ...$1.32 

65A7GT . 1.00 
6587Y . . 1.20 
65C7 1.00 
65D]GT 1.45 
65F5 .83 
65F5GT .90 
6SF7 ... 1.00 
65G7 ... 1.00 

1.10 
. 2.40 6SJ7 .90 

65J7GT . .90 

. 1.00 65L7GT 1.20 

.83 65R7GT .. .90 
1.00 6557 .... .90 
1.60 6T7G .... 1.10 

. 1.00 6T8 3.60 

. 3.00 6U4GT . 1.32 

. 1.00 6U5 . 1.00 1.60 6U6GT . 1.00 

. 1.10 6U7G . .90 .83 6V6GT . . 1.00 

. .83 6V7G . . .90 

. 1.60 6W4GT . . .90 1.32 6W6GT .90 

. 1.32 6X4 .75 .83 6X5GT . .75 
83 6Y6G 1.20 .75 6Y7G . 1.60 

2.42 62Y5G . 1.10 
1.00 

. 1.60 745 1.00 
1.20 7A6 .90 
.83 7A7 .90 
.83 7X8 .90 
.83 7A07 1.00 

1.20 7AF7 . .90 
1.20 7AG7 1.10 
1.32' 7AH7 1.10 
1.76 704 .90 
1.76 705 .90 
1.76 786 .90 
1.20 7B7 .90 
1.45 788 .90 
1.20 7C4 1.60 
1.20 7C5 .90 
1.00 7C6 .90 
.90 7C7 .90 

1.32 7E5 1.32 
.90 7E6 1.10 

1.60 7E7 1.32 

$1.10 
1.32 
1.32 
1.00 
1.32 
1.32 
1.32 
1.10 

.90 
1.10 
1.32 
1.32 
1.32 
1.10 
1.32 
.90 
.90 

1.95 
.68 
.79 

1.60 
1.00 
1.32 
.75 

1.45 
1.00 
1.20 

.75 
1.60 
1.32 
1.20 

.90 
1.20 

.90 
1.32 
1.20 
1.60 
.90 
.90 
.75 
.83 
.90 

1.32 
1.00 
3.00 
1.10 
1.00 
1.00 
1.00 
1.10 
1.10 
.90 
.90 
.90 

1.00 
1.20 
1.10 

12507 ... 50.75 
125Q7GT .83 

. 1.10 
125R7GT 1.10 
12Z3 . .. 1.32 

1.32 

66C7 
68DSGT 
60E6 . 

68F5 . 

6BF6 . 

6BG6G 
6056 
66J6 .. 
6656 
6807 . 

6C4 
6CSGT 
6C6 
6C8G 
60136 . 

6CD6G 
606 
608G . 

6E5 
6FSGT 
6F6GT 
6F8G 
6G6G 
6H4GT 
656 
65607 
6J5GT 
6J6 
6J7G 
6J8G . 

6K5GT 
6 K60 
6870 
6K7GT 
6K8 
6K8GT 
6L5G 
6L6 
6L6G . 

6L6GA 
6L7 
6N6G 
65707 
6P5GT 
6Q7 
60707 
6R7GT 
654 
657GT .. 

14X5 
14,17 
14AF7 
1486 .. 
1408 
14C5 . 

4C7 .. 

1.10 
1.20 
1.10 
1.10 
1.32 
1.20 
1.10 
1.32 
1.10 
1.10 
1.20 
1.32 
1.32 
1.10 
1.32 
1.32 
1.20 
3.00 
1.60 
3.45 
1.95 
1.60 
1.10 
1.32 
3.00 
1.45 
1.60 
1.45 
1.95 
.90 

1.00 
1.45 
1.32 
.75 
.90 
.75 

1.00 
3.32 
1.60 
1.60 
1.00 

.90 
1.00 
1.00 

.90 

.64 

.90 

.90 

.75 

14E6 
14E7 
14F7 
14F8 
14117 
14J7 . 

1457 .. 
1407 
14X7 
14X7 
14Y4 
196060 
19J6 . . 

1978 . . 

20 
22 
24A 
25,16 
25A7GT 
25AC5GT 
25BQ6GT . 

25C6G 
2508 . 

25L6GT . 

25W4GT 
2575 
2525 
25Z6GT 
26 
27 
30 
31 
32L7GT 
33 
35/51 
35A5 ... 
3565 ... 
35C5 . 

35L6GT 
35W4 
3574 
3523 
35Z4GT 
352507 

SU4G .83 
5V4G 1.20 
5W4 .83 
5W4GT . .83 
SX4G .90 
5Y3GT .64 
5Y4G .75 
5Z3 .90 
524 1.32 
643 1.60 
6A4 1.60 
6A5G 1.95 
6A7 1.00 
6A8GT . 1.00 
6A B4 . 1.00 
6A05/6N5 1.32 
6X87 . 1.60 
6ACSGT . 1.45 
6AC7 . . . 1.45 
6AD7G . . 1.60 
6AF6G 1.32 
6AG5 1.32 
6AG7 
6A H6 
6A K5 . . 1.95 
6A K6 
6A L5 . 1.00 
6AL7GT . 1.32 
6AQ5 .. 1.00 
6AQS . .90 
6AQ7GT .. 1.20 
6AR5 . .. .83 
6455 . . . 1.00 
6AT6 . .75 
6AU5GT . 1.32 
6AU6 . . 1.00 
6AV6 . .75 
6AX5GT . . .68 

12AT7 
12AU6 
12AU7 
12AV6 
12AV7 
12AW6 
12AX7 
128A6 
12BA7 
128E6 
12BF6 . 

12057 
12C8 
12F5GT 
1256 
12J5GT 
12K7GT 
12Q7GT 
1258GT .. 
125A7 
125A7GT 
12SC7 
125F5GT . 

125F7 . . 

12507 .. 
12557 
125H7GT 
125J7 
125J7GT 
12SK7 
125 K7GT 
125L7GT . 

12SN7GT 

4826 ... 1.20 
483 1.20 
199V 1.20 
807 1.75 
813 
3639 

9.95 
.25 

1622 .. 1.75 
2050 1.75 
2051 1.25 
7193 1.20 
VT51 .30 

.75 VT52 .30 

TV PICTURE TUBES 

lOBP4 $11.95, 

12P4 $19.95 

14BP4 $22.95 

j 7JP4 $17.95 

16RP4 $29.95 

Cathode Condensers 
10 -25 V 
20 -20 -25 V 
20- 20 -20 -25 V 
10 -50 V 
25 -50 V 
30 -50 V 
50 -50 V 
100 25 V 29c ea. For SOLO, 3516, 5OA5, 35A5, 
15- 15- 40 -20- 117L7 74 c ea. 

150 V -25 V. ea. 35c For OVO, 6F6, 3Q5, 3Q4, 354, 20 -20 -150 V- 3V4,41,42, 6K6,2A3,45, 6L679C ea. 
30 -3o 200 -150 

ea. 47c 
UNIVERSAL OUTPUT TRANSFORMERS 

V -10 V ea. 47c 
20 -16 -16 -150 V.ea. 47c SPECIAL 

Up to 12 watts to any speaker s 1 
O 

(while they last)..... ..... ea. v 

9c 

17BP4A 

19ÁP4,1_ 

$31.95 

$44.95 
VIBRATORS 

Standard small size, 2,w" in height 159 (the popular small size), bright $ and shiny 
Stock up while they last, all 4 -prong each 

Universal Vibrators. 

OUTPUT TRANSFORMERS REPLACEMENT 

4 BY -PASS CONDENSERS 4 S 100 Condensers assorted $7.14 10 or more Price 4 In package .! 

P VERY BEST BRANDS Each Each 

4 .0021 to /a meg. or 1 meg. or 1/10 meg. 
l with switch -long shaft 52c 59c 

.01 600 V. 8c 500 mmf C 2 meg. for battery sets - 4 .02 ( 8e switch, long shaft 52c 59c 

.05 f1 í0c /2 meg., 1 meg., 1 /10 meg. or 2 

4 C 
.1 11c meg., long shaft, less switch 340 ,/' 1000 ohm 19e 23c 

4 
BYPASS SPECIAL -SOLAR 5000 ohm 19e 23c IIn lots of 25 or more ... ea. 11e /2 meg. with 6" shaft.... 59c 71e .25 mfd. 600 V. Less than 25 ea. 14c 

4. 400 -VOLT BY -PASS CONDENSERS 

A .OS mid ea. 7e 
.2 mfd ea. 7c 
.25 mfd ea. .12e 

L .5 mfd ea. 18e 

4 
BUFFER CONDENSERS 

S 
.005 mfd. 1600 WV) 
.008 mfd. 1600 WV) ea. óC 4 .01 mfd. 1600 WVJ 

4 VARIABLE CONDENSERS 
Two -gang for superhet or TRF. ea. 53C 

444444444444444444444444444 

VOLUME CONTROLS 

.00025 

.0005 
7 

250 mmf (600 V. 
100 mmf MICA 
50 m mf 

.0005 

10% deposit with order, balance 
C.O.D. $1.00 handling charge for or- 
ders less than $5.00. All shipments 
F.O.B. Chicago. Our parts and tubes 
are warranted to be 100% replace- 
ments for the prototypes in the list- 
ings above. Prices are subject to 
revision witho;lt notice. Satisfaction 
Guaranteed. Illinois residents add 
2% sales tax. ORDER TODAY! 

SPEAKERS 
12' Coaxial PM Speakers. $12.95 ea. 

A high fidelity compact pack- 
age with high pass filter 
attached to frame. 20 watt 
capacity; 20 -17500 cps. re- 
sponse; 8 ohm VC. A REAL 
BUY! 

Very Best Quality- NATIONAL 
BRANDS- Individually Packed 

10 or Price 
more each Each 

3" $1.14 $1.26 5 x 7 $2.25 ea. 
d" 1.55 1.65 6 x 9 $3.25 ea. 
5" 1.69 1.79 5" PM with 5016 o. 
8" 2.94 3.23 p. Xformer. 51.99 

10" 4.74 5.10 
12" 5.94 6.54 
SPECIAL -6" PM Speakers, big Alnico 5 magnet 
In lots of 10 each $1.55 Individual 1.67 

PILOT LIGHT SPECIAL 
No. 47 -100 for ONLY ... $3.95 

Box of 10 Bulbs . . 45c 
#44 and ßt51 100 PILOT LIGHTS. $4.74 
Box of 10 59c 
#40 .,*$'41 #46 100 Bulbs $5.88 
Box of 10 Bulbs 65c 
TV Screen Filters with suction 

quality I N DI 10" ...$1.40 
VI DUALLY BOXED for 12" 2.34 
highest re -sale value 

IF TRANSFORMERS 
Standard Replacement Regular size 
455 Ke.... ea. 3 5 C 
Midget 455 Kc ea. 47c Midget 10.7 AM -FM 59c 

6 -FT. LINE CORDS 
Good Rubber with plug. $2.13 30 for 
Underwriters' Approved. 

9 $2.7 10for 9 
HOOK -UP WIRE 100ft 69c 

OSCILLATOR COILS 
for any 5 -tube AC -DC ....23c 
OCTAL SOCKETS 10 for..... 59c 
7 -PIN MINIATURE SOCKETS 10 for 59c Loctal Sockets 

Premier 
RADIO TUBE co . 

June, 1951 

551 West Randolph St. 

Chicago 6, Illinois 

Phone ANdover 3 -1590 
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Weather- 
proof 
Trumpet 

30 -WATT TRUMPET 
AND DRIVER 

A high quality trumpet and 
driver having excellent fre- 
quency characteristics. Com- 
pletely weatherproof and de- 

; signed for sound trucks. 
churches, auditoriums, b a l l 
parks and gatherings of all 
kinds where high volume with 
good fidelity is required. Made 
by a nationally famous manu- 
facturer. Brand new factory- 
sealed cartons. Trumpet bell 

18 ", overall depth 161/2". 
Equipped w i t h adjustable mounting 
brackets. Driver u will 

is fully 
t w ll operate co - 

S -152 -A tinuously at 30 watts a guar- 
anteed. Voice coil impedance 15 hms. 
Both driver unit d have standard threads. Shpg. weight 17 lbs. Weatherproof Trumpet. 
5. 152 -A, ea. $13.95 
30 -watt Driver unit. Shpg. weight 8 

" IIIIIiIIIIIIIIIIIIIIIIIIIII11111111 

Olson Radio Warehouse, Inc. 
73 E. Mill St. Akron 8, Ohio 

TV INSTALLATION MEN 
If you install TV Antennas. 
Olson wants you to take ad- 
vantage of this terrific Anten- 
na Value. High ^ 

i 
Stacked 

Conical Array with high fre- 
quency stubs. Ideal for 
'Fringe" Area Reception. 
Sturdily constructed. elements 
are aluminum. Easily assem- 
bled. 

This Is a Terrific Value! 
Each Antenna consists of two 

mconical bays plus pair of 
atching Q bars. Less mast. 

Packed -3 Antennas to a car- 
ton. This gives you six bays 
and 3 pairs of Q bars. 

Sold Only in Boxes of 3 Antennas 
Carto 

In ots of 3. $866 of 3 n $25.98 V ,Weight 25 lbs. 

TV ANTENNAS 
Here is a real bargain 
for 
Genuine 

installation - 

Genuine Conical An- 
tennas 

optimum 
scientifically roe. Hig 

Highest give m reception. Hi used. 
Come aluminum tubing is used. 

1 with antenna members, Complete áete h s, 

Hector elements, s and cross arm brackets. 
Less mast and 300 s/o"h0.r. 

Packed in 
line. Take any 

size 
cartons of 6 Antennas to box. 

bed in factory sealed 

SOLD ONLY IN BOXES OF 6 ANTENNAS 
AU -62. In $383 Carton f 6. $qÁ98 
l o t s of 6, wt. 25 lbs.. 2 each 

POPULAR TV COMPONENTS 
These TV parts are made by famous name Manu- 
facturers. A lucky Purchase makes possible these 
bargain prices. Stock up now. Each part shown 
here uses Alnico 5 maet material which is prac- 
tically impossible to obtain. Get your share of 
these scarce components at far less than wholesale. 

EM -PM FOCUS COIL 

T -90 Special. While $298 
they last, each.... 

Latest style combination EM -PM type requiring less 
power than the straight EM coils. Uses a very 
heavy Alnico 5 magnet thereby maintaining a more 
constant focus. This focus coil is used in scores of 
TV sets including. General Electric, Stromberl;- 
Carlsen. Air King and many m Can be used o 
all 16 " -7O° and 19 " -66° Kinescopes. Here's a real 

n 

value. Buy now and save. Because of the shortage 
of Cobalt these will not be available after our pres- 
ent stock is gone. 

ION TRAP 
T -91 Special. While 
they last, each.... 

Well made ion trap with two powerful Alnico 5 
magnets. Exceptionally well made. Bronze spring 
keeps trap firmly against kinescope neck. Because 
of the shortage of Cobalt these will not be available 
after our present stock is gone. 

T 

FOCALIZERS 
T -89 Special. While $198 
they last, each.... j 

Genuine focalizers, also known as focus magnets. 
Provides sharp focus relatively independent of regu- 
lation in the low voltage power supply. No connec- 
tions necessary. Widely used in many 1950 models. 
Utilizes heavy duty Alnico 5 magnet. 

UNIVERSAL VIDEO 
PEAKING COILS 

L -39 package of 6 
coils with instruc- 
tions, per pkg. ... 

Adjustable rom 31 to 820 micro-henrys. No need 
to carry a big stock of peaking coils if you have a 
supply of these. Nylon insulated wire. Here's a 
real Olson value. 

4 

DEFLECTION YOKE 
Deflection Yoke for use with 10BP4. 
12L1'4, 16AP4 and all similar kine- 
scopes, same RCA 20501 WT. 23t. 
T -84, Olson's Price, only.. $2.79 
Deflection Yoke for use with kine- 
scopes requiring, 70 degree magnetic 

deflection such as Rectangular 14BP4, 14 CP4, 
16RP4, 16TP4, 16KP4 and round 16GP4. WT. 2'1. 
T -86, Olson's Price, only $4.49 

Hi- Voltage Flyback output 
$transformer for 10" & 12" 299 Same apes. Provides 9KV. 

Same as RCA 211T1. WT. 42, 
T -82, Olson's Price, 
only $2.99 

300 -Ohm Lead -in 
loss. 

grade, low 
low 

installations. Ship. 
t. 3 lbs. 

W -68, 100 ft. coil. $400 
FREE -SEND FOR OUR LATEST RADIO AND 

TELEVISION BARGAIN CATALOG 

82 

25 -WATT 
TRUMPET 

& DRIVER 

S-161 3 -VOLT 
CARTRIDGE 

OLSON'S 
SPECIAL 

Never before 
such a value. 
Think of it! 
A complete 

and d Driver unit guaran- 
teed to operate at 25 watts con- 
tinuously. Can he used effectively 
with any amplifier, either indoors 
or out. Bell diameter 9 " length 
93/a ", MADE BY A NATIONALLY 
FAMOUS MANUFACTURER. Brand 
new in factory -sealed cartons. Com- 
plete with adjustable mounting 
bracket. Voice coil pedance 15 
ohms. Shpg. wt. 8 lbs. 

Ibs. é151_A,$1595 SPECIAL COMBINATION DEAL B o t h S -152 -A $2895 
Trumpet and S -151 -A Driver unit, both for only Q 

ORDER 
TODAY: 

Standard 3 -volt car- 
tridge. Mtg. centers 
1/2". Excellent re- 
sponse, 20 -6000 cps. 
Complete with pin 
plug tips. 

bC -20 Single, 
Ea. $1.99. 
Lots of 10. 

$ 
1.79 

Ea w 

BUY ALL YOUR 
RECORDING NEEDS 

FROM OLSON 
STEEL RE- 

CORDING 
WI RE 

F o r a l l 

re- corders. 
Frequency 
response 
Stainless 

me steer . 

X -165 $1.98 1/ hr. spool... 
X -166 $2.98 l h spool DL .7 

AMAZING RECORD PLAYER DEAL 
"`AT LESS THAN THE 

COST OF THE PARTS 

1 

TAPE 
Fine magnetic recording, 
tape. Frequency response, 
50 to 8,600 cycles at 
71/.," p e i second. - Uni- 
formly coated wit. d 

dei Available paper 
bas and plastic base 
which is stronger. Order 
your recording' tape from 
Olson. Get the best for 
less. 

PAPER BASE 
Olson's 

Stock Price, 
No. Size 

X -203 1/2"x 600 ft.$1.35 
X -205 1/4 "x1200 ft. 2.10 

PLASTIC BASE 
X -204 1 /q "x 600 St.$2.10 
X -206 % "x1200 ft, 3.30 

Woofer - 
Tweeter 
design. 

Response 
40 to 
17,500 

CPS 

Rig Q. D 

And best of all -this is not a kit. The phonograph c s 
to you completely assembled and factory tested. 

come 
troublesome wiring. No mistakes. Just plug in -put on 
the RCA non -breakable records which you g t with the 
outfit and you have dependable entertainment. The am- 
plifier employs 2 tubes, a 501.6 and a 3525. Motor 
Alliance, the finest. The crystal tone arm is made by 
Asiatic, Shure and Electro- \'Dice. In addition you get 
complete t of RCA Victor non- breakable Children's 
Records which include such favorites as 'Happy the 
Hamburg," "The 500 Hats of Batholomew Cubbins," 
"Rapuneel." "Aladdin and His Lamp,' etc. Discs are 
enclosed in beautifully giving, colored albums give a e ach story 
so that the child can follow the recording. 

Time cabinet is decorated with gay circus figures and 
the volume can be easily regulated by the full range 
volume control. Operates on 115 volts AC. Shpg. wt. 
15 . lbs. 

Don't delay, order several now. The Price is low 
enough so it pays to order even for the parts contained. 

NO MORE WHEN THESE ARE GONE 

S 
91 
RA-60 

Your 
Special 
Price 

At 
Olson's 

Here is a once -n -year special. In 
this deal your get a nationally fa- 
mous 78 RPM Record Player and 
610.00 worth of genuine RCA Vic- 
tor n on- breakable children's rec- 
ords You couldn't buy the Farts 
alone at this price. 

*Look what the parts would cost 1 
if bought separately eves at our 
SPECIAL SALE PRICE. 
78 Rl'\I Motor $ 3.70 
Phono arm and cartridge 2.9!) 
Amplifier 3.93 
Set of tithes for amplifier 1.)0) 
PM Speaker 1.30 
Output Transformer .69 
AC Cold 2!i 
Decorated Case 4.0!) 
Set of IRCA Victor Non - 

Breakable Records 10.0o 
$30.31 

12" CO -AXIAL 
SPEAKER 

13" 
S -1.\60 

Months of re- 
search went 
into the de- 
sign of these high effi- 
ciency speak- 
ers. The 12" 
woofer s e 
lion is driven 
by a heavy 
Alnico t ORDER magnet 
and part 

NOW! delivers the 
The 3" tweeter which is built 

bass t the cen- 
ter of the speaker is driven by a 2.15 oz. 
Alnico 5 magnet and delivers the. treble 
notes. The high pass filter is built into the 
speaker and the entire combination gives 
you tone you never dreamed possible. There 

e only two wires to connect to any radio or 
amplifier and the speaker is 

I 
eady to play 

for you. Voice coil impedance is 8 ohms. 
This high quality speaker should not be 
confused with inferior makeshift units. 01- 

n sells these .speakers on an ironclad 
money-back guarantee if you are not 100 
satisfied. Order today. Shpg. wt. 8 lbs. 

Packed 10 of a size to a 
box. Order 10 of a 

No. Cap. W.V. 1 

size. 
10 25 $0.25 
25 25 .30 
20 150 .39 
40 150 .45 
20 -20 150 .59 
50 -30 150 .69 

3 450 .39 
8 -8 450 .69 

16 480 .57 
20 450 .69 
30 450 .79 
40 450 .89 

C-136 
C-137 
C-138 
C-139 
C-140 
C-200 
C-141 
C-211 
C-142 
C-197 
C-198 
C-199 

Genuine Because of the shortage of Cobalt fused in A 
Alnico 5 PM nets) these speakers will not be available 
bySaenat nationally famous manufacturer manufact 

,der 
and 

enough. T 
1 t 

tion. Frequency response is excellent. All speakers have 3 
cent 12" which Shpg. 
are 6 -8 ohm. Stock wt. 

No. Size Watts lbs. Each 
S -4 4" 3 2 $1.69 
S -5 5" 3 2 1.79 
5 -85 5" 0 21/ 2.19 
S -7 6" 5 21/a 2.29 
S -102' 6" 61/ 3 2.69 
S -114 6x9" 9 4 3.39 
5 -96 7" 6 3 3.39 
5 -86 8" 7 4 3.49 
S -111 12" 10 5 5.95 
S -112 12" 13 6 6.95 

lnico 5 powerful mag- 
fter our stock is gone. 
hese speakers are made 
o ive 1003/4 satisfac- 

.2 ohm voice coils ex- 

Exact Replacement GE Needles 
USED IN 
ALL GE 
VARIA- 

BLE RE- 
LUC- 

TANCE 
CAR- 

TRIDGES 

N-32 
N-33 

No shop. 
large 

a l lr should 
of a 

with- 
out stock f these 
popular 
placement 
files. The three types 

listed below will take 
care of all General Elec- 
tric Variable Reluctance 

N -34 Phono Cartridges. Equipped 
with GE N- 

U INE Sap- 
phire tips. 100'; c guaranteed. Beautifully 
packaged. Order some of each -be ready 
for this profitable needle replacement 
business. For 
Stock Cartridge Your 

No. GE Type No. Tip Cost 
N -32 RPJ -O01 RPX -040 3 MIL $2.06 
N -33 RPJ -005 RPX -040 1 MIL 2.06 
N -34 RPJ -010 RPX -O50 DUAL 3.50 

AKRAD TUBULAR 
ELECTROLYTICS 

Olson "Akrad" Condensers are becoming 
more widely used by radio servicemen 
everywhere -and for a good reason! 
They're made to take hefty surges and 
overloads and pack a mighty wallop. They 
cost so little, too! Every 'Akrad" con- 
denser is backed by Olson's famous Satis- 
faction or Your Money Back Guarantee! 
Always get "Akrad." Compact size with 
superior characteristics. Easily mounted. 
Sealed aluminum inner tubes insure max- 
imum life. Tinned copper leads. Give 
long. trouble -free service, 

CLOSE -OUT ENTIRE STOCK! 
CONDENSERS 

Save big money during Olson's big close -out sale. 
Over 35,000 brand new shiny electrolytic condensers 
will be purchased by Olson's customers. Be sure of 
getting your share. Order early. 
Stock Close -out 

No. Fig. Capacity Volts Price 
C -530 A 8 450 $0.59 
C -510 B 15 300 .29 
C -501 B 10 -10 -20 450 -450 -25 .39 
C -617 B 20- 10 -10 -10 450 -450 -450 -450 .99 
C -502 C 32 350 .39 

Paper Filter Block 
Hard to get, but Olson has these 4 MFD 400 volt tough 
condensers. Not Electrolytic. Dry construction through- 
out. Size 31/4 "x2 "xl ". Reg. list price $2.95. 49c 
C -523 Olson's Price, each Y.77 

OLSON'S 
NEW AKRAD KIT 

-WITH 
4- DRAWER 

STEEL 
CABINET 

FREE 
Reg. List 

Pr $18.38. 
AS -36 

We have a limited quantity of Ol- 
son Akrad 'Super Sealed" by -pass 
condensers available in 4 drawer 
steel cabinets, size 
Drawers have 

designed tto rigs e long 
dependable service 

v 
in the 

tropics- Kit Contains 42 Condensers. 
You get the 4 drawer steel c lint 
and the following 42 Olson Akrad 
'Super Sealed" by -pass condensers. 
Qty, Cap. Volts 

2 .001 600 
2 .002 600 
2 .005 600 
5 

.01 
2 600 

Qty. Cap. Volts 
10 .05 600 
10 .1 600 

2 .005 1600 
2 .008 1 000 
2 .01 ^000 

RPX -040 Variable Reluctance Cartridge with 
XC -45 Removable Stylus 

MiTnio a r Capd ge 
is 

w i$h 
9. 

n 
o hi3 

and Stylus for 78 RPM discs. Stylus 
EACH pressure p/; oz. 

FAIRCHILD 
GRINDER 
T3 
eaL $998 

Every service shop needs one of these handy tools 
made by Fairchild, famous manufacturer of pre- 
cision electric grinders. Regular nationally ad- 
vertised price is $19.75. The set consists of 
1 -115 volt high speed, air cooled grinder. 6 as- 
sorted orted grinding wheels, 1 circular saw blade, 1 
hardened steel eam , 1 buffing brush. 1 brasion 
stone and a natural finish 

s 
wood case site lO "n5 "x 

to house 
led 

the 
grinder. 

Shipped in original fac- 
tort' 

RCA "FIRE GLOW" FLUORESCENT SIGN 

®Ç tiM;lùbio $Q95 
SPECIAL 

21F -985 VV PRICE 

Bigger, brighter, and whiter. The new RCA Fire 
Glow has high daytime visibility and brilliant 
luminous white g ow at night. The plastic face is 
three -dimensional, cased in steel. Sign stands on 
rubber protectors. o 

r n 
he hung from ceiling 

with chain supplied. 110 Volt, 60 -cycle AC oper- 
ation. Complete with fluorescent lamp. Shpg. wt. 
15 lbs. 26a/í" long, 83/4" high. 
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PHILCO 1951 AUTO RADIO 

FIT& 
ANY 
CAR 
OLD OR NEW OLSON'S GREAT VALUE! 

THE ONLY UNIVERSAL ONE -PIECE 
AUTO RADIO FOR ALL CARS 

A brand new Philco 6 -tube super -het auto set with 30 % 
more undistorted sound output for rich, clear -voiced volume 
and greater range. New 3 -gang permeability tuner. Built -in 
interference filtering. 
New streamlined design, with slide -rule dial encased in 
gleaming chrome finish to harmonize with modern cars. 
Rugged, compact steel case finished in dark blue hammer- 
type lacquer, has sloping front -neat, attractive, space - 

saving -out of passengers' way. Installed 
in a few minutes beneath the instrument 
panel of the car. Controls are easy to 
reach and tune . . . yet set is out of the 
way and virtually out of sight like a built - 
in part of the car. Complete with tubes, 
mounting bracket, generator condenser 
and distributor suppressor. Size. 63/4 ". 
58's " s7 14". Shpg. wt. 20 lbs. 

Model CR -501 

s34" 
3 -SPEED RECORD PLAYER 

*AT LESS THAN THE COST 
OF THE PARTS 

97 YOUR SPECIAL PRICE 
FROM OLSON'S 

Model RA -56 
vviiile they last Olson offers Oliese high 
duality 3- speed record players at less 
than the cost of building one. The play- 
ers were made for a nationally fanions 
store and Olson was able to get one thou- 
sand to move at this fantastically low 
price. 

Remember, this 
is not a kit, but a com- 

pletely assembled 3 -speed record player 
with built -in 2 -tube amplifier a n d 
speaker, housed in a beautiful carry- 
ing case. Plays all 331/2, 45 and 78 
RPM records up to 12" diameter. Mo- 
tors are made by Alliance and the 
finely balanced low pressure tone arms 
are supplied by Aztatic, Shure and 
Electro- Voice. Every phonograph is 
10055 guaranteed. Original factory -sealed carton. Operates on 115 volts AC. Shpg. wt. 15 lbs. Don't delay, order several non-. The price is low enough so it pays to order even for the parts. contained. 

NO MORE WHEN THESE ARE GONE 

"Look what the parts would cost 
if bought separately even at our 
SPECIAL SALE PRICE 
3 Speed Motor $ 5.00 
3 Speed Phono Arm 4.05 
Osmium Tipped Needle .69 
Amplifier 3.03 
Set of Tubes for Amplifier 2.10 
1'M Speaker 1.69 
Output Transformer .69 
Set of Knobs .24 
AC Cord .20 
Portable Case with Cover 5.49 

Total $26.11 

OUTPUT 
TRANSE. 

T -21 

69 
Most p o p u l a r transformer In use today. 

Matches 50L6, 351.6, 
25L6, etc. Primary 2000 
ohms. Secondary matches 
any 3.2 ohm voice coil speaker. Regular list price 
is $1.75. Size 13/4"x 
11/4". Shpg. wt. 1 lb. 

T -21 69e 
BATTERY ELIMINATOR 

MODEL 
5 

Each 
Converts portable battery 

is to all-electric AC. 
Will give years of depend- 
able, trouble -free service. 
Supplies 1.4 volts "A" 
and 90 volts "B" power 
for 4 to if tube sets. 

67-1 PANEL 
LAMPS 

Westin g- house, GE, 
and Tung -Sol 
bayonet panel 
lamps, 100 
of a type 
the box. 

to 

Price 
Stock No. TypeNO. per 100 
X -161 47 $5.59 X -174 44 
PL -25 51 $4.29 

8 MFD 450 VOLT 
CONDENSERS 

AS -A1 $16.95 Stankf NO. .95 
The finest money can buy. 
One year guarantee. Alu- 
minum tubular type with cardboard insulating 
sleeve. Over 1,000,000 
sold. Used by radio men 
all aver the world. 

MICROPHONE 
High output crys- 
tal mike for PA 
systems and re- 
corders. Equipped 
with handle base 

and 7' shield- 
ed cable. 
Shpg. wt. -5 
I bs. 

M -67, each, 
$5.95 

M -66, some 
but with on -off itch hnRt"into $6.95 handle 

June, 1951 

AS-24, FP CONDENSER KIT 
each Assortment of 15 popular 

FP condensers, double and 
triple sections. Capacities 
from 10 mfd to 50 mfd; 
from 25 to 450 volts. Shpg. 
wt. 3 lbs, 

10 -WATT RESISTOR KIT 
RK -2 All wire wound resistors, 

$4 95 
10 

ng 
watt, folly 

un 
i sulated. 

got 20 L leadsen Yo 
resistors ranging from 25 
ohms to 25,000 ohms. 

4-DRAWER 
STEEL 

X -199 CHEST aslar s. Knob o on drawer; various com- partments. Each drawer 11 /' deep. Size: 61 /4" R., 55/" W., 
83/4" D. Shipping weight 5 lbs. 

Olson's NEW CRYSTAL MIKE 
Special Nationally famous make. Smart New Design, 
t Need ì Y ear 

easy t-r hold. 
disc r dens. Can be useg 

M -71 é[c. 
P. A. systems, amplifiers, 

$4.95 sea HOOK -UP WIRE KIT 
w can we give you s o 

AS-19 . much high gr de i £ 
so little? Olson bought all 
the wire in sight and is passing the bargain on to 

ea 
Kit contains 5 rolls, 

each 100 ft. total 500 ft. Various colors. push back, plastic and rubber insula- 
tion; solid and stranded 
copper. Shpg. wt. 3 lbs. 

FT. 

LIu1111111110111111111111miliii 

THE HOUSE OF RADIO AND 

TELEVISION BARGAINS 
AUTO RADIO ANTENNAS 

RUSTPROOF BRASS 
TUBING! 

INSTANTLY 
ADJUSTED! 

DURABLE 
SIDE COWL MOUNT 
3 section: extends to 
66 ". Includes low 
loss lead -in cable. 

AU -1 

!'á 

TRIPLE CHROME 
FLATED 

HIGHEST QUALITY 
INS JLATORS! 

TOP CJWL MOUNT 
3 section; extends 
to 54 ". Includes 
low loss lead -in ca- 
ble. 

AU -8 

99 

Build a 
Receiver 
Set of 
Basic 

Components 

Kit of 5 parts... AS -38 
You get this kit 189 
of ` basic parts 
to build an AC- 
DC set or portable: 
Parts Reg. List Price 
Loop $0.95 
R. F. Coil 1.10 
I.F. Transformer (456 K 

Input 1.60 
Oscillator Coil 1.75 
List Price of Set 6.00 
Use any 385 mfd variable 
for tuning. Covers 535- 
1625 KC. 

4 Drawer 
FREE Steel Cabinet 

with OLSON'S 
Gigantic AKRAD 
CONDENSER KIT 

Olsan's 1695 
Price 

AS -20 
You get $45.20 (list) 
worth of Akrad" con- 
densers plus abinet, 8i /s "x71 /z "x10 / ". 

27 "AKRAD" 
Electrolytic Condensers 

List 
Qty. Cap. Volts ea. Total 

2 10 25 $ .75 51.50 
2 25 25 .85 1.70 
5 20 150 .95 4.75 
5 40 150 1.10 5.50 
4 20 -20 150 1.30 5.20 
5 _ 8 450 .95 4.75 
4 16 450 1.35 5.40 

42 "AKRAD" By -Pass Condensers! 

List 
Qty. Cap. Volts ea. Total 
2 .004 600 $.25 5.50 
2 .002- 600 .25 .50 
2 .005 600 .25 .50 
5 .01 600 .30 1.50 
5 .02 600 .30 1.50 

10 .05 600 .40 4.00 
30 .1 600 .45 4.50 

2 .005 1600 .55 1.10 
2 .008 1600 .55 1.10 
Y .01 1600 .60 1.20 

AMPLIFIERS 
Latest dels. Incorpo- 
rates dual tone controls 
for Bass and Treble. In- 
put for crystal, ribbon or 
dynamic mike and phono. 
Output Impedances, 4. 8, 

tubes. 15 and 500 ohms. Less 
RA -28 15 Watt Model 521.95 
RA -23 30 Watt Model 534.95 

PICKUP ARM 
With crystal car- t It . Pl.y. It 78 RPM records. Olson's price is less than you'd pay for the cartridge alone. 

M -58 Each $2.99 

PHONO 
AMPLIFIER 

RA -19 

RIM DRIVE PHONO MOTORS 
Real bargains. Self-starting--; com- 
plete with turntable. All parts in- 
cluded. Shpg. wt. 4 lbs. 
M -52, 78 rpm for 
115 volts AC $3.79 
M -63, 3- speed, 333/4, 
45 and 78 rpm $5.99 

3 SPEED PICKUP ARM 
Cartridge flips by means of 
a lever. Equipped with 
dual cartridge, side 
plays the1/ other 78 RPM. Double 
needle included. 
M -64 Each $4.95 

3980. 
Connect to phono or speaker or 
Just the thing for a portable. Uses: 
12SQ7, 50L6. 35Z5 tubes. 2 con- 
trols: on /off volume and tone. 
7"x31/4"x2". Shpg. wt. 2 Iba. 
TUBES FOR ABOVE e(16,4 
SET. A5 -22 .DL "o 

IT'S EASY TO ORDER FROM OLSON'S 
How to order: Order directly from this ad. For convenience use this order blank. 
Fill in columns below with quantity desired, stock number, description and price. 
You may send remittance with order (include enough for postage or parcel post shipment), or if you prefer SEND NO MONEY. Olson will ship C.O.D. and you may 
pay mail or expressman for merchandise and postage. 

i 
': 

MONEY BACK GUARANTEE: Everything you order from 
Olson is guaranteed as advertised. If you are not more 
than satisfied, you may return merchandise for cash refund. 

Please 
Minimum 

Order $3.00 ...a 

, 
:si;NTITY 

MBER DESCRIPTION EACH TOTAL 

I 

I 

I 

I 

I 

I 

I 

I 
I 

NAME 
TOTAL 

I 
ADD 

'ADDRESS POSTAGE 

I CITY ZONE-STATE TOTAL 

RNSSi AMOUNT 

69 Total List Value $45.20 

Cut Out 

and Mail to: 
OLSON RADIO WAREHOUSE, INC. 
73 E. MILL ST. AKRON 8, OHIO 

83 
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I METER BARGAIN 
2" Sq. Bakelite case, 
0 -100 MA. DC, made 
by Weston Ltd. Brand 
New. 
Boxed ...$2.39 each 

PEAK ELECTRONICS 
COMPANY 

188 Washington) St., New York 7, N. Y. 
Phone COrtland 7 -6443, 7.6444 

PANEL METERS 
GE- General Electric 
W H- Westin g house 
W- Weston S- Simpson '- Special Scale 
SQ- Square Case 

11/2" Meters 
0 -1 MA. $4.95 

2" Meters 
0 -100 UA. GR 56.95 
O -5 MA, S, SQ 2.95 
0 -5 MA, GE* 2.45 
0 -20 MA, 5* 1.95 
0.2 AMP RF. S, SQ 2.95 
0 -4 AMP RF, GE 2.95 
0 -30 AMP DC, GE 2.95 

3" Meters 
0 -4 KV, DC, RS 57.95 
0 -2 MA. S 4.50 
0 -15 MA, GE, SQ 3.95 
0 -20 MA, WHO 2.95 
0 -20 MA. S 3.95 
100 -0-100 MA. GE 3.95 
0 -30 VOLT DC, DA 2.75 
0 -200 MA, GE 4.50 
0 -1 VOLT, AC REC- TIFIER TYPE 

(500 MA move- 
ment) W 6.95 

OIL CONDENSERS 
1.75 mfd 400 vdc $0.39 
6 iced 600 vdc .95 
8 /8 mfd 600 vdc 1.79 
10 mfd 600 vdo 1.95 
4 mid 1000 vdc 1.95 
1 mfd 5000 vdc 4.50 
.1/.1 mfd 7000 vdc 2.95 
.1 7500 vdc 1.25 
1 mfd 6000 vdc 12.95 

PIGTAIL MICAS 
MMF: 5. 20, 50, 60, 100, 
250, 300, 400, 500, 750, 
800, 1000. 2000, 3000, 
4000, 5000, 6000, 
10000 $0.09 ea. 

Ceramicons 
MMF: 20, 120, 500.... 

$0.05 ea. 

Silver Mica Capacitors 
MMF: 10, 50. 60, 340, 
750, 780, 1000.50.12 ea. 

READ 
THIS 

CARE- 
FULLY 

This high quality 2" 
Square, Bakelite cased 
meter is by WES- 
TON LTD. Its range Is 
0 -500 ma RF (0 -.5 Amp) 
with an i nternal thermo- 
couple. 

n he thermo, Py t becomes 
a LINEAR 0 -2 ma. DC. 

t meter, which easily 
be shunted for other ma 
ranges. It has an approx. 

millivolt i llivolt rating. Brand 
new, packed in original 
boxes ..$2.39 

(Discounts on quantity 
orders) 

HIGH 
CURRENT 

MICAS 

Tolerance 5%. 
TYPE 01 

CAP Amps. KV Price 
MFD 1 Mc DC Each 
.00024 4 6 $ 4.95 
.0004 4.7 6 4.95 

TYPE G2 
.0003 4 10 $ 5.95 
.0006 5 10 6.95 

TYPE G3 
.00015 8.2 20 $12.95 
.0012 16 15 17.95 

TYPE G4 
.001 17 30 $34.50 
002 22 20 34.50 

.0039 30 20 34.50 
TYPE 05 

.00015 10 35 37.50 

1% W. W. Resistors 
Ohms: 2K, 5K, 8500, 
50K, 100K ...$0.35 ea. 

Choke Bargains Non -Inductive 
Fully Cased Resistors 

Hy, 200 MA....$2.49 Ohms: 500, 2000, 12.500 
Hy, 175 MA.... 1.95 100 watts $0.75 

SIGMA SENSITIVE 
RELAY 

S.P.D.T. adjustable from 
700 Microamps to 1.5 MA, 
8000 ohm coil $2.75 ea. 

RAYTHEON SWINGING CHOKE 
2 to 12 Henrys, 1 Amp to 100 Ma, 15 Ohms DC fully 
cased. High voltage insulation, ceramic insulators. Very 
conservatively rated. Weight 60 Lbs. $16.95 ea. 

Meter Multipliers 
1 Meg. 1/5 of 1% Cage 

Enclosed 1 KV...52.95 
2 Meg 1/2 of 1% Tubular 

2 KV $2.95 
4 Meg 1/2 of 1 / Tubular 

4 KV $3.95 

GE KV METER 
0-15 KV DC, 31/2" SQ. 
Bakelite c 500 UA 
movment. 30 
Mege 1% Ext. multi- 
plier $15.75 ea. 

BAKELITE CASED MICAS 
MFD VDC Price MFD VDC Price MFD VDC Price 

33 50 
.001 600 0 .18 ;0 1500 5 ;75 001 5 KV $1.60 
.002 600 .24 .0015 5 KV 1.60 
.01 600 .26 .02 

005 2500 .55 -003 5 KV 1.90 
.02 600 .26 .002 2500 .45 .005 5 KV 2.50 
.01 1 KV .45 .004 2500 .50 .0003 8 KV 2.50 
.002 1200 .35 .00015 KV .70 .0005 8 KV 2.90 

WIRE WOUND RESISTORS 
5 watt ohms: 25-50-200-2500 $ .09 ea. 

10 watt ohms: 25.40.84.400- 1325 -2K -4K . .15 ea. 
20 watt ohms: 50 -70- 100-300 -750- 1K -1.5K 

2.5K- 2.7K- 5K- 16K -20K .20 ea. 
30 watt ohms: 100- 2500.5300.18K .22 ea. 
100 watt ohms: 100- 3750- 1500 -2K. 10K, 

20K, 25K -50K .59 ea. 

GUARDIAN LATCHING RELAY 
SPDT, 110 V 60 ey Coil, 15 Amp Contacts $1.95 

ADJUSTABLE SLIDER RESISTORS 
20 Watt: 1, 5 ohms $0.25 
50 Watt: 500 Ohms .35 
75 Watt: 100, 150, 200 Ohms .39 

100 Watt: 50, 100 ohms .49 

MISCELLANEOUS BARGAINS 
25 ohm 675 watt Rheostat 52.95 
50 meg 35 watt Resistor .99 
250 m f Midget Var. Ceramic Ins .69 
15 mini Midget Var. Ceramic Ins .39 
4PST Lever Switch Mossman .89 
Ceramic RF Switch SP 11 Pos .89 
4PDT Relay, 4500 Ohm DC Coil 1.95 
.05 600V Oil Tubular 12 for .99 
10K, 15K Pots 4 for .99 
5 -20 n 

' 
mf Ceramic Variable .24 

1.5 -7 mmf Ceramic Variable .24 
SPST Push Button Switch .29 
5x5 MFD 400 VDC Oil .59 ixlxl MFD 1200 VDC .59 
Fil Transf. 21 /aV CT, 40 AMPS, 110V CY 6.95 

HIGH WATTAGE ANTENNA RELAY 
110/220 Volt 60 Cy. coil. 5000 Volt, 15 Amp contacts, 
DPST. Ceramic insulation $9.95 ea. 

ALL ALUMINUM 

CONICAL 
WINDOW ANTENNA 

RECOMMENDED FOR USE IN CITY 

HOUSING PROJECTS. APPROVED 

BY CHICAGO HOUSING AUTHORITY 

First -rate all- channel reception. No ex- 
pensive installation ... No maintenance 
of servicing costs . No damage to 
building. Simple to install . anybody 
can do it. Ideal for apartment houses 
and all large city and insurance com- 
pany housing projects. No landlord 
trouble 

Write for JFD Brochure Form 
No. 92 

JF MANUFACTURING CO., Inc. 
6107 16th AVENUE, BROOKLYN 4, N Y. 

HIRST in Television Antennas and Accessories 

ti4 

CUTHOLES1/2ïo3Yz" 
IN RADIO CHASSIS 

WITH A GREENLEE 

RADIO CHASSIS PUNCH 

Save hours of work ... no reaming or 
tedious filing. Punch cuts through chas- 
sis quickly ... makes accurate, clean 
holes for sockets, plugs, and other 
receptacles. Just turn with an ordinary 
wrench. There's a GREENLEE Punch in 
each of these sizes: %z "; ve; %e; % "; 1 "; 

1W; 1/"; 15,2"; 13 %"; 1 /r; i "; 1i2,ß; 

2% ". Write for complete facts. Also get 
information on Knockout Punches and 
Cutters for conduit and meter holes up 
to 3% ". Greenlee Tool Co. 1886 Colum- 
bia Avenue, Rockford, Illinois. 

GREENLEE 

Profit from Portables 
(Continued from page 38) 

ingly large crowds and one messenger 
was seen walking down the ,street fol- 
lowed by some 40 people during one 
particularly exciting inning! 

When a department store conducted 
a sales drive on portables two years 
ago, they featured this merchandise in 
their luggage departments and the 
sales went up a surprising 13 per -cent 
over the previous year's record sales 
volume. 

One New York radio retailer set up 
an entire window display of portables. 
Each receiver carried a price tag and 
were arranged in an ascending price 
scale. Despite the fact that there was 
no promotional material in the window 
other than the sets themselves, in three 
days he had sold 57 units at an average 
of $47.50. 

In 1951, designers and manufac- 
turers have surpassed their efforts of 
previous years in developing portable 
merchandise that is lightweight, strik- 
ingly attractive, and reasonably priced. 

The opportunity was never greater 
nor the incentive stronger than now to 
go to work repairing and selling these 
units. 30 

Sound Engineering 
(Continued from page 68) 

tion costs. But, perhaps most impor- 
tant is the fact that it prevents what 
are known as delayed reflections. In 
addition, since parallel walls give rise 
to the production of echoes, il. is de- 
sirable to have the walls fan out in 
the direction of the rear of the house 
and to provide fluted or other decora- 
tive projections on the sidewalls to 
smooth out the growth and decay 
times, as previously mentioned, thus 
giving rise to the illusion of more 
normal sound characteristics. 

The ceiling should be broken up in- 
to slanting sections at the proper in- 
clinations, to aid in the proper dis- 
tribution of the sound. Naturally, 
where a theater is to be equipped with 
a balcony the ceiling height will be 
increased, and undesirable effects may 
also be noted because of the second 
ceiling under the balcony. However, 
if the same general reasoning is used 
in the treatment of the underside of 
the balcony, no special problems should 
arise. 

One of the problems encountered un- 
der a balcony is the reverberation 
caused by kickbacks from the rear 
walls hitting the overhead and creat- 
ing multiple paths of sound to the 
listener. If the delay is just right, a 
high rate of confusion results and in- 
telligibility diminishes very rapidly. 

The characteristics of sound record- 
ing studios may be controlled by the 
use of convex splays or diffusers as 
discussed earlier in this series. The 
use of such splays is illustrated in Fig. 
1, which is a picture of the music scor- 
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You get alhfee 
... s Yít/ 1 ilAilo tier/es 

Top Brand Acceptance 
makes selling easy 

The selling power of the RCA Trade- 
mark makes it easy for you to move 
RCA Batteries ... and gain a satisfied 
customer every time. 

Remember, too, that RCA Batteries 
are radio -engineered for extra listening 
hours ... provide a type for practically 
every renewal requirement. 

2. Radio Trade Distribution 

3. Completely Rounded Line 

4. Radio -Engineered Quality 

5. Super Selling Aids 

Juuc, 1951 

Vaeeteèd' odre 
x*47.46,birg./ 

So- starting now -push RCA Batter- 
ies. Build a profitable repeat business 
with virtually no competition from non - 
radio outlets. 

See your RCA Battery Distributor 
for fast, reliable service. 

RADIO CORPORATION of AMERICA 
RADIO BATTERIES HARRISON. N. J. 

85 

www.americanradiohistory.com

www.americanradiohistory.com


PLATT'S TOP MAN 

on the TOTEM POLE 

with BETTER BUYS, 

HARD -TO -GET ITEMS 

and FASTER DELIVERY 
You'll save yourself a heap of money 

when you visit PLATT'S BIG RE- 

TAIL STORE at 489 BROOME ST., 
N.Y.C. So why not do it TODAY! 

ww7k 
!goe,. 

TS -268/U CRYSTAL 
RECTIFIER TEST SET 

Brand New -complete with set of 

spare parts 539.95 

SCR -27N 
COMMAND and ARC -5 
EQUIPMENT 

RECEIVERS 
USED NEW 

BC-453-190 to 
550 IïC $14.95 

BC-454-3 to 6 
MC. 12.95 $18.95 

P,C-455-6 to 9 MC 12.95 18.95 
21.95 11 -23 -ARC 5- 190 -550 Ixe 

TRANSMITTERS 
BC -457 -4 to 5.3 MC 7.95 
BC- 453 -5.3 to 7 MC 7.95 10.95 
BC- 000 --3 to 4 MC 18.95 29-95 
T -19 -ARC 5 -3 to 4 MC 24.95 

18.95 29.95 
12.95 24.95 

ADDITIONAL EQUIPMENT 
BC -456 Modulator 2.25 125 
BC -450 Control Box (3 Receiver) .98 1.95 
BC -451 Control Box (Transmitter) .89 1.49 
BC -442 Relay Unit (ANT) 1.95 295 
Plugs: PL-147, -148, 151, 152, 153, 154, 

.75 150 -EACH 
Flexible Shafting with gear to fit Re- 

ceivers 
3 Receiver Rack 2.25 
2 Transmitter Rack 1.69 

BC-159-7 to 9.1 DIC 
T-22-ARC 5-7 to 9.1 MC 

1.69 

FIELD TELEPHONES 
Army surplus, completely recondi- 
tioned and electrically tested, 
using 2 flashlight cells and a pair 
of interconnecting wires. GUAR- 
ANTEED -like new. e 1 GQI5 

ONLY Pa! .tom 

BEACON RECEIVER BC -438 
Manufactured by 

Detrola 
Frequency Range -200 KC to 
400 RC. IF Frequency -142.5 
KC Receiver Sensitivity - 5 
Microvolts for 10 Milliwetts 
output. Output Impedance - 
I00 Ohms and 4000 Ohms to 

he selected internally. Power 
Output -150 Milliwatts. Vol- 

Poe Control -RP Gain Control, wer Supply - 24 -28 Volts 
Aeroplane Battery. Current - 
1.0 Amperes. 6 BRAND NEW -ONLY 

$1095 
HEADSETS 

11S -33 low impedance with cord and 
plug, used, tine condition $0.89 

I1S -23 high impedance, BRAND 
NEW with ear pads 3.25 

IIS -Ss low impedance, BRAND 
NEW with ear pads, cord and 

I'L54 plug 4.00 
TII -37A -1200 ohms with dual plus 2.95 
11S -30 with ear plugs, low impedance, used, 

good condition .89 

BC -223 
TRANSMITTER 

A 30 watt Transmitter, 
ideal for ship -to -shore or 
Ilan Rig. Crystal or DIO 
control on four pre-select- 
ed channels. 2000 to 9259 
IKC. Use of 3 plug -in 
coils, five tubes: 2 -301 
and 3-46, and TU 17- 
18-25 tuning units. 

TRA\ SDIITTER $39.95 
TCBES - 5.95 
TUNING UNITS 2.25 ea. 

PE -125 VIIIIIATOR POWER SUPPLY FOR 
BC -223 $18.95 

WRITE FOR OUR FREE CIRCULAR! 

MINIMUM ORDER $2.00 
Immediate Delivery -Send 25% deposit on C.O.D. 
orders. All shipments F.O.B., N.V.C. (N.Y.C. resi- 
dents add sales tax to your remittance.) 

PLATT ELECTRONICS CORP. 
Dept. A, 489 Broome St., N. Y. 13, N. Y. 
PHONES: WO 4-0821 and WO 4-0828 
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Fig. 6. (A) Echo chamber using two fixed baffle walls. (B) Echo chamber employ- 
ing a rotating panel. Delay time can be varied by changing position of panel. 

ing stage on the Walt Disney motion 
picture lot at Burbank, California. 

Thus far we have only discussed -the 
control of reverberation for the phys- 
ical construction of stages and studios 
to prevent the introduction of objec- 
tionable qualities in the sound pickup 
or reproduction. At times it may be de- 
sirable to deliberately induce con- 
trolled reverberation into the program 
material to enhance the quality of the 
recording, and subsequent reproduc- 
tion. Controlled reverberation is used 
to obtain an "echo" effect by the use of 
an "echo chamber" and the illusion of 
a large concert hall, a cavern, public 
address system, or it may be used to 
brighten up certain recordings. How- 
ever, synthetic reverberation must be 
carefully controlled as to the amount 
and its frequency characteristic or the 
quality of the original program mate- 
rial may be seriously affected. 

The conventional echo chamber con- 
sists of a room of approximately 1600 
to 2000 cubic feet in volume, with par- 
allel walls constructed of hard plaster, 
and with a cement floor painted with 
a highly reflective paint. A loudspeak- 
er and microphone are placed at op- 
posite ends of the room. The program 
material to be reverberated is fed to 
the speaker and picked up by the mi- 
crophone and returned to the mixing 
panel, where it is mixed with the orig- 
inal program material. The loud- 
speaker and microphone should not be 
placed directly in line, but at posi- 
tions that will result in the longest 
delay time. Fig. 6A is the floor plan 
of an echo chamber with two baffle 
walls, while Fig. 6B is an echo cham- 

ber which employs a rotating panel at 
its center. This panel is remotely con- 
trolled by a motor system and can be 
set at various angles to increase the 
delay time. 

Other types of delays may be cre- 
ated by the use of long metal pipes, 50 
to 150 feet in length, with a speaker 
at one end and a microphone at the 
other. The length of the pipe will de- 
pend on the delay time required. In 
the Hammond electric organ, echo ef- 
fects are created by sending the sound 
through a series of steel springs, then 
picking it up again on a microphone. 
Although these methods will give fair- 
ly good results, the echo chamber is 
still the most favored method. 

Fig. 7 is a block diagram of one 
method used to reverberate program 
material. At the output of the pre- 
amplifier serving the original pickup 
microphone, is bridged a power ampli- 
fier which drives the loudspeaker in 
the echo chamber. The output of the 
echo chamber microphone preampli- 
fier is fed into one of the mixer in- 
puts and mixed with the incoming pro- 
gram material. It will be noted the 
power amplifier driving the echo 
speaker is bridged ahead of the mixer; 
therefore, the mixer pot controlling 
the levels of the program material has 
no effect on the signal sent to the 
echo chamber. The gain of the echo 
speaker amplifier is set to give the 
proper level in the chamber, and will 
vary with different types of program 
material. Variable equalization is in- 
serted in either the speaker or micro- 
phone circuits of the echo chamber. 

(To be continued) 

Fig. 7. Block diagram of one method used to reverberate program material. 

MIC. 
PRE 1 60011 

2501L AMPí.ìFIER 

:1 20K 
POWER 

BRIDGING 

600 IL 
ECHO 

CHAMBER 

THIS POT CONTROLS 
AMOUNT OF REVERBER- 
ATION 
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CREI HOME STUDY Shows You the Way to Greater Earnings in 

TELEVISION & FM SERVICING: 
SERVICEMEN with specialized, up -to -date 

television and FM training have a big ad- 
vantage over those with AM knowledge only. It's 
true whether you are competing for jobs or 
making a go of your own repair business. CREI 
knows what you need -and provides it in this 
practical home -study servicing course. Every 
Iesson is helpful in your daily work. Every les- 
son is revised as new developments in this fast - 
moving field occur. Lessons start with basic 
principles and go step -by -step through advanced 
trouble- shooting, time -saving techniques. 

Qualified servicemen are getting harder and 
harder to find -at the very time that civilian 
needs are at their highest point. With mounting 
sales of TV sets -and hundreds of new TV sta- 
tions in the offing -with the electronics indus- 

THE THREE BASIC CREI COURSES : * PRACTICAL RADIO ENGINEERING 
Fundamental course in all phases of radio- electronics * PRACTICAL TELEVISION ENGINEERING Specialized training for prof essional radiomen * TELIEVISION AND FM SERVICING Streamlined course for men in "top- third" of field 
ALSO AVAILABLE AS RESIDENCE SCh00L COURSES 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

An Accredited Technical Institute Founded in 1927 Dept. 1116C, 16th & Park Rd., N. W. Washington 10, B. C. Branch Office: San Francisco, 760 Market St. 

try expanding, and the growing military de- 
mands cutting sharply into the available 
manpower -now is certainly the time to make 
the most of your opportunity. 

Whether you're interested in improving your 
ability -and earning power -in servicing work, 
or in the expanding industrial electronics field, 
CREI home study pays off with more money, 
interesting jobs, and secure careers. Course 
cost is within reach of all, terms are easy. Write 
for free catalog now. 

NOTE TO MEN who expect to be in uniform soon: 
TV- electronics training puts you in line for 
work in vital radar, communications and navi- 
gation work in the Armed Services. Prepare 
NOW to qualify for higher ratings in uniform! 

June, 1951 

CAPITOL RADIO ENGINEERING INSTITUTE 

Dept. 116C, 16th & Park Road, N. W., Washington 10, D. C. 

. Gentlemen: Send booklet, "Your Future in the New World of Elec- 
tronics," together with details of your home study training, CREI 
self -improvement program and outline of course. I am attaching a 
brief resume of my experience, education and present position. 

NAME AGE 
ADDRESS 
CITY ZONE STATE 

If Residence School in Wash., D. C., Preferred, Check Here 

uuunuuuuunnnluNnNnnnnaueNeo rlr,NrN. 

Check the Field of Greatest interest: Aeronautical Radio Engineering. 
TV, FM & Advanced AM Servicing. Broadcast Radio Engineering 
Practical Television Engineering. (AM, FM, TV). 
Practical Radio Engineering. Radio -Electronics In Industry 
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RADIO HAM SHACK Inc. 
189 GREENWICH STREET ._NE .W. -- YORK,F N. Y 

Coaxial relay IC- 101 -SPDT -24v DC $ 6.59 
Set of 03 -1SP coax -connectors for above .89 
I:G50F coaxial cable -75 ohm 

150' roll $11.95 300' roll 22.50 
300 ohm twin lead. 300' minimum -per ft .03 
Sigma plate relay S000 ohm -SPDT 2.75 SPECIALS OF THE MONTH 

100011C cry tal BT cut $3.95 
3 "sco.e shield 1.29 
2 speed dial drive for 1 /4" shaft ratios 5:1 1 to 1 .39 
:ITC 100 mnlfd air trimmer screwdriver shaft .29 
Centralab S50 S 50I11IF 5ííV button coud .39 
I.otary switch nlycalex, 2 deck SP3T .39 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE? TUBES!! 
0A3/VR75 
0133/VR90 
0C3 /58105 
0D3/5R150 
1B22 
1823 
1B24 
1826 
1B27 
11329 
11332 
11338 
11338 
1N21 
1N21Á 
12216 
1222 
1N23 
1N23Á 
12238 
1N27 
1N34 
1N34A 
1P24 
1P36 
1521 
2AP1 
2ÁP 
2C21/RK33 
2C22/7193 
2C34/RK34 
2C40 
2C43 
2C44 
2C46 
2C51 
2D2ß 
_E_2 
2E24 
2E26 
2E30 
2321A 
2J22 
2J26 
2J27 
2J30 
2331 
2.132 
2J33 
2334 
2336 
2337 
2J38 
2.139 
2340 
2346 
2.148 
2.749 
2.050 
235413 
2.355 
2361 

21(25/ 
723AB..29.50 

2I(28 ....36.25 
2í(29 - 

:3AP1 
3822 /Elie- 
:3B23/RK22 
31324 
31324W 
3825 
30320 

3828 
3BPI 
3C22 
3C23 

$1.69 
1.29 
1.49 
1.29 

.., 3.45 
..-12.50 ... 9.95 
... 3.95 
...24.50 
... 2.75 
... 8.95 
...24.96 .. . 

Xtal 1.25 
2.25 
4.25 
1.35 
2.25 
3.25 
6.95 
1.69 
1.40 

" 1.40 
... 1.79 ... 2.95 ... 6.95 ...11.95 ... 6.95 

.69 

.49 

.89 
... 8.95 ...14.95 ... 1.49 ... 7.50 

- 6.95 ,.. 1.79 
1.95 -.- 4.89 ,,, 3.69 
2.29 ,.. 9.95 

. 8.45 
, ..29.50 
- ..29.50 ...99.50 
- ..39.50 ...39.50 

.39.50 ,.39.50 ...97.50 
-- .12.75 ...12.75 ...39.50 
, ..39.50 
- ..39.50 ...29.50 ...39.50 

..22.50 ,.39.50 
- ..97.50 
-- .49.50 ... 49.50 

...24.50 ..12.95 
2.95 
4.85 .. 5.95 -.. 7.95 ... 4.65 
3.95 

3C24 
3C31 /C1B. 
3C45 
3CP1 
3CPI -51., 
3DP3 
3DP1A 
3DP3 -52A 
3D214 
3E29 
3FP7 
3GP1 
3HP7 
4 -65A 
4 -125A 
4 -250A 
44010 
4822/EL513 
4B24 /E1,3C 
41325/6CF 4ß26/2000 
40328 
4B32 
4C27/CV92 
4E27/257817.95 
SAPl 
5404 
581'1 
513P4 
5CP1 
5CP7 
5C22 
5D21 

5GP1 
5301 
5JP2 
5JP4 
5J23 
5329 
5.130 
5.132 
51.01 

NP' 
64S6 
0C21 
614 
6.74 
7BP7 
9GP7 
()JP! 
9í,P1 
01.P7 
10604 
7DP4 
10 
12DP7 
12GP7 
12HP7 
121.P4 
15E 
1512 
164P4 
16CP4 
19T8 
231)4 
28D7 
30 

TG 
Spec. 

35 
45 Specia.l, 
53.4 
75TL 
10011 
100TH 
121A 
203A 
204A 
211 
212E 
2170 
217C 

..$2.25 
3.49 ...,19.95 

. 2.25 
. 2.95 .... 4.95 ... 6.75 
- 8.95 

1.98 
- ... 14.95 .,. . 3.95 
. , .. 4.75 .. . 3.95 

..14.21 
, ..26.95 
, ..29.95 4.95 

9.95 
7.95 
8.95 
8.95 .. 4.95 

. 9.95 
49.50 

3.69 .. 3.69 .. 5.95 .. 5.95 .. 4.95 ., 4.95 
.55.00 

..24.50 
.. 4.95 

. -24.45 ..24.45 
..24.45 
. -12.95 .. 12.95 
..49.50 ..99.50 ..15.95 .. 5.95 
.- 3.69 ..24.50 

5.95 
6.95 ,. 8.95 ..14.95 ..14.95 19.95 

- . 14.95 ..22.50 
. -17.95 

.49 ..16.95 ..16.95 
..16.95 ..22.50 

1.19 
.89 

. 42.50 ..42.50 . 2.90 
.45 
.98 

ial. .59 
.39 

5.95 
-- 6.95 -., .89 

...69.50 
.69 

...49.50 

227A/5C27 
249C 
250R . 

950TH 
250TL 
274B 
276A 
293A 
294A 
300B 
304T1I 
304TL 
305A 
307A/RR75 
310A 
3164 
323A/B 9274 /5C37 
328A 
3:31A 
350A 
350B 
368A5 
371A 
3714 
388A 
393A 
394A 
417A 
434A 
446A 

450TH 
450'rL 
527 
559 
562 
575A ....13.95 
701A , 

7021 .... 
703A - 

704A .... 
705A 
706E5 
700CY 
706E5 
706GY 
707B 
708A 
7094 
7104 /8011 
713 
71445 
715A 
715B 
7]5C 
717A 
721A 
722A 
72:3A/ß 
72413 .... 
725A ... 
7264 .... 
72613 ....29.50 
726C ... 
730A ....12.95 
710T1, 
800 
801A .... 
302 
803 
804 
005 
806 
807 
808 
809 
810 
811 
812 

55.95 
. . 3.95 

..12.95 ..22.50 ...21.50 

. - 5.50 ... 2.65 

.- 9.95 ... 2.98 .. 5.75 
9.95 

..27.50 ...29.95 

.,34.95 
5.95 .. 8.95 

.65 
.24.50 

4.95 
..13.95 ...32.95 .. 8.95 ... 4.95 
.. 7.95 .-- 1.49 .. .98 ... 2.75 .. 6.95 

... 4.95 
..12.95 ... 4.95 .. 4.95 
..47.50 ...47.50 

12.75 
1.39 

97.50 
.. 5.95 

3.95 -.. 7.95 
1.05 

. 2.95 
. - .39.50 

. -39.50 ...42.50 

.-42.50 ...17.95 .. 4.95 ..- 3.95 
1.75 
1.45 ... 6.95 

. 7.95 
,..29.95 

. . . 2.95 

.14.95 
3.89 

. 7.95 
6.95 

-49.50 
...79.50 

1.95 
.49 

4.49 
4.49 
9.95 
4.49 

29.95 
1.98 
7.25 
2.45 
9.95 
3.25 
2.95 

81211 
813 
814 
815 
816 
826 
828 
829 
829B 
830B 
832 
832A 
833A 
83('íA 
837 
838 
841 
843 
845 
849 
851 
852 
860 
861 
864 
865 
8664 
866JR 
80913 
872A 
874 
876 
878 
884 
885 
902 
001 
908 
918 
919 
922 
923 
927 
930 
93ßA 
954 
055 
556 
957 
9 SS 
959 . 

991 /NEI6- 
1003 
1613 
1014 
1616 
1619 
1622 
1624 
1625 
1626 
1629 
1íi30 
1631 
1632 
1033 
1634 
1636 I 63 
1641 
1644 
1654 

1 605 
1851 
1960 
1961 
2050 
2051 
8005 
8011 
8012 
8013 

...$6.90 
8.95 
3.95 
2.95 
1.30 
.98 

12.75 
12.95 

. 14.95 
12.95 ...12.95 ...39.50 -.- 3.95 
1.69 
2.95 

.45 
.39 

4.95 
29.50 
69.50 
29.95 

6.95 
29.50 

.39 
1.45 ... 1.39 

. .. 1.29 ...49.50 ... 2.95 
1.49 
.59 2.25 

1.85 
1.49 

11.95 
3.59 

12.95 
1.69 
2.79 

.98 
1.05 
1.59 
1.20 
4.95 

.39 

.45 

.45 

.45 

.45 
. 

.39 ... 5.25 ,.. 1.25 ... 2.25 
- -- .98 .., .35 
- -. 3.25 ... 1.98 ,,. .45 ... .45 ... .35 
... .98 ..- 1.29 
.. , .79 ... .75 -., .75 -,. 3.25 ..- .65 
... .98 
.. .98 

1.45 .,. 1.89 .. .79 ..- 4.99 ... 1.25 ..- 1.45 

2.95 

8014 
8020 
8025 
9001 
9002 
9003 
8004 
9005 
9006 
CIJA 
C513 
C6A 
C6J 
C100D 
CK302AX... 
CK503AX... 
C1(5054 
CE 5064X... 
CK507AX... 
CK512AX- 
CIC517AX--- 

CIC106 
1(1148 
F12:34 
F127A 
F128A 
F606 . 

F660 , 

FG17 . 
FG27A 
FG32 
FG57 
FG81A 
F0105 
FG172 
FG146 
FG434A 
FG451 
FG502A 
F0562 
F0592 
H1,12:5 
HF300 
HY114B 
HY115 
HY'615 
KC4 
KU610 
bIL101 
REL21 
RIC20 . 

111(25 . 

111{33 - 

R1(34 . 

12IC48A 
RK59 . 

R1(60 /1641 
11K65 - 

11I173 . 

RX21A 
RX120 
V7OD . 
VR78 . 

VR02 
VT727A 
VTI58 
VÚ29 . 

VUlll 
951,468 
WI.530 
WL531 
WL532 
WL578 
551,616 
751,619 
W1.677 
W(.651 . 

..$29.95 ... 1.29 ... 5.95 
, , , 2.25 .., 2.25 
- - - 2.25 

9.95 
7.95 
6.95 .. 1.49 
2.95 
2.95 

X. 2.25 
2.25 
2.25 
2.25 
8.45 

. . 2.25 
-- .35 
.. 8.75 ,.22.50 ..89.50 -.37.60 
..79.50 ., 3.95 
.- 8.75 
. . 7.95 
..14.95 

. 3.95 

.22.95 
..34.50 

8.95 
. . 4.95 
.. 1.85 
. .97.50 
..14.95 
-.14.95 ..19.95 
. . .79 
. .29 

37.50 .. 6.95 
..69.50 .. 3.95 

9.95 
.. 4.49 
.. .69 

.. 4.49 
. 1.49 

1.69 
..24.50 
.. .59 
.. 2.95 
.. 8.95 
.. 6.95 

.69 
1.49 

.. .98 .. 3.95 

.-14.95 
-- -1.49 
. 12.95 
..12.75 
..12.75 
.- 2.95 
.. 1.29 
..37.50 
.-18.95 
.. 34.50 

. .22.50 

042 
044G 
0132 
024 
01A 
IA3 
144P 
1A5GT 
146 
1A7GT 
1385 
1133/8016. 
1B4 
1B5 /250 
1B7GT 
1C5GT 
ICs 
1C7G 
1D5GP 
11)7G , 

1DSGT 
1E5GT 
1E7G 
1F4 
1F50 
1G4 
1G6GT 
1H4G 
1H5GT 
1H6GT 
136 
11.4 
11,A4 
1L46 
11.84 
11,C5 
II,C6 
1LD5 
1LE3 
i1,G5 
17,H4 
1LN5 
1N5GT 
7P5GT 
IO5GT 
1114 
1125 
154 
155 
ßT4 
1T5GT 
1U4 
111 
1X2 
2A3 
2Á4G 
2A5 
2Aß 
2A7 
2B7 
2V3G 
2X2 
2X21 
314 
3A5 

3D6 /1299. 
3LF4 .,.. 
5Q4 
305GT 
354 
3v4 
5R4GY 
5T4 
5U4G .. 

5\'40 
5W4 
5X46 
5Y3GT 
554G 
5Z3 

$2.95 -. 1.35 
2.95 

R 
.90 

1,-,e .. 1.30 
. 1.05 

1.10 .. 1.35 
.98 

1.85 
1.30 

. .98 .. 1.75 
.. .98 

1.05 
1.05 

. . 1.15 

.- 1.15 

.- 1,15 
1.65 

.- 1.55 
.95 
.98 

1,10 
.95 
.95 

1.05 
1,48 
1.35 
.58 

. . 1.15 
-. 1.35 .. 1.30 .. 1.10 

1.18 
.. 1.30 
, . 1.18 .. 1.15 

1.75 
-. 1.30 
.. 1.05 .. 1.05 

1.18 
1.05 
1.39 
1.50 
1.50 
1.50 
1.18 
1.30 

.89 
1.60 
1.65 
1.40 
1.05 
.98 
.98 

1.20 
.98 
.65 

1.95 
-69 

. 1.95 
.69 
.69 

1.10 
.95 

. 1.25 
1.10 
1,25 

. --3.75 
1.95 
.98 

2.40 
110 

.. 1.28 
.89 
.98 

1.05 

FULL -WAVE SELENIUM RECTIFIER STACKS 
Max. A.C. Max. D.I;.. Size Max. D.C. Order 6: 
Input Volts Volts in Inches Amps. (Output This Price 
IIMS Output Ct,Iltilltiou.s Number 

SINGLE PHASE BRIDGE 
0 -18 0 -14.5 13;/4" x1 34" 1.3 18841)101 5 3.95 

2- :3/16 "x2 -3/16" 2.4 18134E151 4.95 
" 30/8" x:33/8" 6.6 1813:1F151 7.95 

41/.¿" 13.0 113241(1S1 12.95 
x03" 17.5 18ß43151 15.45 

41 " 26.0 18133E152 22.50 
39.0 188430103 37.50 

4í 52.0 181114.7153 47.50 
xo 70.0 181343154 54.50 

TRANSFORMERS-115V 60 CY 
HI-VOLTAGE INSULATION 

2700v @ 2 MA; 6.3v @ .6A; 2.5v @ 1.75A..5 4.45 
2500v (,il 15 MA 3.49 
1540v @ 5 MA; 340-0-340 @ 300 MA 4.35 
025v @ 10 MA; 525-0-525v @ 60 MA; 2X5v 

@ 3A; 6.3v @ 3.6A; 6.3v @ 2A; 6.3v @ IA 4.85 
425-0.423v @ ' - MA: 6.3v @ 1.5A: @ :SA 3.65 
415-0-415v @ 60 MA; 5v CT @ 23; 115/230 

Dual Pri 4.25 
400-315-0-100-315v @ 200 MA: 2x6.3v Q 9A; 

3A: 2.5v Q 2A 5.35 
50038@-(1-385v @ 200 MA: 3x6-3v @ 64: 5v 

@ 34: 2.5v Q 24 4.75 
375-0-375 @ 175 MA, 5v @ 34. 6.3v Q 54, 

78 v @ lA ...... ........ .. 3.79 
325-0-32.-iv @ 12 MA: 255.0-255v @ 240 MA- 4.25 
300-0-300v @ 65 MA; 6.3v @ 2.5A; 6.3v @ 

lA- 225v @ 24 3.25 
0-17.4/21/.6/25.8v @ 400 MA: 6.4v Q ,54; 

2.6v CT @ 2.5A Pri 115/230 3.05 
12.6v CT @ 104: 11v CT @ 6.5A 6.35 
(3.5v Q 124: 6.3v Q 24: 115v @ lA 3.90 
6.5v @ SA: 6.5v @ 64: 2.5v Q 1.75A 4.17 
6,3v Q lA: 2.5v @ 24..S2.29 4-0-4v Q IA .87 
-v CT @ 20A:10 KV INS 8.95 
.6v @ 154 12M5 1.47 

TRANSFORMERS-220v 60 Cyc 
512.5-0-512.5 @ 427 MA $ 5.29 
:tx:5v @ 64: 4v @ 5A 2.95 

2.95 `xCi.3v CT 
1O CT @ 

@ 
6 .3AA: 

6033v CT 
T 

@ I.f2,.451; 

Pri 3.95 
v 
@ 1.8A 220/440 

. 

Ste,' Up/Down 110/220. 500 watt 10.05 

0-40 0-34 13/4" x11.4" 0.60 40134D1 S1 4.95 
., ' 2-3/16"x2.3/16" 1.2 4084E\VIS1 6.95 33/" a33/g" 3.2 401341/W1S1 9.75 4l/" - 6.0 4084E:S1 14.95 -' x(ì" 9.0 40I54.IW1S1 17.50 41/ " 12.0 40041( 52 28.75 

- xG" 18.0 40ß4.1\V152 34.50 
25.0 40041153 42.50 
34.0 401343154 54.25 

" 5 a6" 36.0 40134315154 62.25 

0 -120 0- 10011/4" x13-. " 0.60 40ß4n751 12.45 
6 "x2- :3/16" 1.2 408= 11:\V3SI 14.95 

: ;3/3" x:330 " 3.2 4011.1r \V301 24.50 
6.0 401341(351 32.50 

" 5" x6" 9.0 401343 \11351 42.50 
CENTER -TAP 

10 -0 -10 0 -8 16 x1:4" 1.2 2ß021)1S1 2.35 
2- 3/16" 2.4 2001: \111 Sl 

6.4 2002175151 4.25 
12.0 201-2E151 6.95 
16.0 20C2J1S1 8.95 4 24.0 20C231S2 14.73 

41/2.. 30.0 20C2K153 19.65 4ß.020C23153 27,50 
41 64.0 20C:.71ß4 34.50 
4 1/ 80.0 2ßC23155 42.50 
4 1/ 84.0 20C21011'107 49.50 

96.0 20C231 S6 55.50 
128.0 200231ß8 67.50 

3 PHASE BRIDGE 
0-120 0 -150 13/4" x13.3" 0.90 4003613351 24.50 

2- 3/16 "x2- 3/16" 1.8 40061:75381 29.50 
33/8" 533/8" 4.75 40136FW3S1 42.50 
41/2" 9.0 40P6K3S1 79.50 

12.5 40B6J3S1 86.75 
SPECIAL RECTIFIERS ON REQUEST 

FILTER CHOKES 
.025 HY @ 

1.36A $ 1.98 
2 IIY @ 175 MA 1.49 
3HY@ 50MA. .39 
5 IIY @ 70 

MA/,2IIY350 
MA DUAL. - . 2.39 

10 HY @ 700 
MA 11.95 

10 IIY @ 55 MA .89 
10 FIY @ 100 

MA 1.49 

HI V INS 
00 HIY(Th 250 MA.$3.15 
10/20 IIY @ 85 

MA 1.49 
13 HY @ 130 MA 1.55 
15 IIY @ 25 MA. .59 
200 HY t? 10 MA 2.95 
325 HY @ 2 NIA. 2.95 
600 HY @ 1 MA. 2.93 
9/60 HY @ 50/- 

400 MA 9.95 I 

5Z4 $1.40 
6A3 1.35 
6441,A ..- 1.45 
646 1.25 
GA7 1.10 
GAS 1.25 
63B7 1.49 
63C5CT .- 1.40 
OAC7 - . 1.65 
6,D7GT 1.45 
6AE6G 1.05 
6AF6G . 1.45 
63 G5 1.35 
6307 
6ÁH6 - ., 2.10 
6ÁJ5 -.. 2.65 
6AIC5 
631(0 1.85 
GAIS . - .98 
6305 1.20 
6356 1.20 
GARS .., 1.95 
641.6 1.05 
6ÁU5 2.35 
03116 1.10 
6456 1.05 
6ß6G 1.25 
687 1.25 
01110G .85 
0 ß 

. . - 

A6 1.05 
6BC5 1.25 
(3PE6 1.15 . . . 

6ßF6 1.05 
GBG6G ..- 2.45 
613H6 1.20 
68J6 ,, 1.48 
00.503 2.50 
ßC4 1.40 
005 .85 
ßC6 1.10 
6CSG 1.10 
GCB6 1.45 
ßD6 1.10 
GDS 1.15 
61,5 1.15 
0F6 1.25 
6F7 1.05 
6F8G 1.35 
ß06c - 1.35 
011.0 1.25 
GIIGGT 1.15 
6.1.5 .89 
G.JSGT . - - .79 
016 1.75 
6.17 1.40 
GKSGT - -- 1.35 
6TCOGT . . - 1.30 
6íC7 .98 
61(8 1.35 
61,5G 1.25 
61.6 3.00 
0160 2.85 
61.6GA 2.65 
61.7 1.25 
61.7G 1.25 
6N7 1.40 
607 1.45 
6127 1.20 
607G 1.59 
6SSGT - 1.35 
6S47 . - 1.15 
6SC7 1.75 
65D7GT . 1.50 
6SF5 1.10 
6SF5GT . 1.20 
6SF7 - - 1.25 
6SC7 - 1.50 
65117 1.10 
65.77 1.30 
651{7 1.50 
6SL7GT 1.50 

6-X7GT 51.60 0,57 1.15 
6s1i7GT 1.10 
(3557 . . . 1.50 
GST7 1.45 
(iSU7GT1- 2.25 
65V7 - 1.45 
6T7G ., 1.65 
OTO 1.65 
GU 5G . 1.25 
6U6GT 1.25 
GU7G 1.05 
6116 2.00 
6VOGT 1.50 
6754 1.15 
6W7G 1.30 
6X4 1.05 
OX5GT . 1.05 
6Y6G .-._ 1.48 
6Y7G ,..- 1.55 
6ZY5G . . 1.20 
744 /XXI, - 1.10 
^A5 1.10 
7A6 1.10 
7A7 1.10 
7AG7 . 1.85 

1.80 
1,10 

785 1.10 
7B6 1.10 
7B7 1.10 
7C4 .79 
7C5 1.10 
7C6 1.25 
^C7 1.20 
7E5 .89 
7E6 .89 
7E7 1.05 
7F7 1.10 
7117 1,10 
71(7 . - . 1,49 
7T 7 ... 1,10 
727 1.65 
707 1.10 
7R7 1,15 
7S7 1.35 
7V7 1.35 
7W7 ... 1.45 
7X7 1.69 
7Y4 ,0 8 
^24 .98 
12A .79 
1246 ,. , .75 
12A7 . 1.25 
12A8GT . 1.05 
12AH7GT . 1.85 
1241,5 . 1.35 
12AT6 - 1,05 
12AT7 . 2,25 
12AU6 1.35 
12AU7 . 1.45 
12456 1.10 
1213A6 1-25 
128E6 1,25 
12C8 1,05 
12F5GT .98 
12116 . , .98 
12.i5GT , .79 
1237GT - 1.05 
12IC7GT , 1.05 
121(8 ,. . 1.05 
12Q7 .. .98 
12SA7GT 1.15 
12SC7 1.45 
12SF5 1.20 
12SF7 1'-05 
125G7 . 1.05 
12SH7 . 1.05 
125.77 1,15 
1251(7 1.53 

12.91.7 
12557 
12557 
125117 
12Z3 
14A4 
14A7 
14135 
14F7 
14''8 
14147 147 
1457 
14Q7 
14117 
19 
251 

OCT 
257. 
251 

: 
252ß6T 

..$1,10 

.. 1,35 

1.10 
1.20 
1.15 
1.15 
1.15 
1.30 
1.20 
1.25 
1.30 
1.15 
1.20 
1.30 
1.20 
1.10 
1.05 
1.05 

.98 
27 

6 
.95 

28D7 .98 
30 .89 
31 .89 
32 1.05 
321,7GT . - 1.15 
3:3 1.05 
34 .98 
35'51 ., .98 
3rÁß 1.10 
35B.í . 1.10 
2R 

. 

Á: - 1.25 
35I6GT .- 1.30 
3513'4 1.25 
3554 ,, 1.05 
3 57.3 . - 1.05 
3524 1.05 
5 25 1.05 
36 1.05 
37 .89 
38 .98 
39/44 - .68 
41 .98 
42 .98 
43 .98 
45 1.10 
457.3 
4525 , 1.05 

1.05 
46 1.10 
47 1.10 
48 2.15 
49 1,10 

55 1.10 
5085 - 1.25 
5005 1.25 
507,6GT . 1.15 

. 

. 

5056 . . 1.25 
53 1.35 
56 .98 
57 1,05 
58 1.05 
59 1.25 
701,7 . . 1.30 
71A 1.25 
75 1.25 
76 .89 
77 .89 
78 1.10 
80 1.20 
82 1.20 
83 1.35 
83V 1.35 
04/624 1.10 
85 1.10 
851' .89 
1171,7 /bí7- 1.75 
11757 .. -.1.75 
11707 1.75 
11723 1,05 
11720 1,25 

OIL CONDENSERS -DC RATINGS 
3X.1 NIFD 600v $ .59 

.35 

.45 

.69 

.83 
1.15 
1.20 
.98 

8 " 1.85 
10 " " 2.25 
3X-1 1000v .85 
.5 " " .89 
1 ' ' -67 
2 " " 1.75 
4 " " 1.85 
8 " " 2.45 
7 0 ' " 3.19 
20 " " 4.25 
.6 " 1500v 1.02 
1 ' " 1.19 
2 " 1 .69 
4 " " 2.00 
.1 " 2000v 1.73 
.25 " 1.92 

" 1.95 .5 
-' " 2.09 

2 " " 2.85 
4 " " 4.45 
8 " 4.95 
15 ' 6.95 

1 
2 
2X2 
4 
6 

.1 MFD 2500v 61.15 
.25 " " 1.25 
.5 " 1.35 
2 " 3.45 
.01 3000v 1.25 
.05 " 1.30 
.1 " " 1.35 
.25 '- 2.75 
.5 ' 2.85 
1 " " 2.95 
2 " 4.25 
4 " ' 6.95 
12 ' " 9.95 
1 3600v 3.98 
.25 4000v 3.49 
.5 " ' 3.75 
1 ` " 3.95 
2 ' " 5.75 
3 " ' 5.89 
.1 5000v 2.75 
.25 " 2.95 
1 " ' 3.10 
.1 7000v 3.75 
.01 7500v 2.25 
.02 " ' 2.25 
.03 " " 2.35 
.05 2.35 
.1 " 4.95 
2X-1 " ' 7.95 
.02 " 12000v 12.95 

HIGH CAPACITY CONDENSERS 
2X3500 MFD 25v $3.47 200 MFD 35v $ .57 
2500 " 3v .35 100 " 50v .45 
3000 " 25v 2.45 4000 " 30v 3.25 
650 " 80v 1.29 2350 " 24v 2.25 
2000 " 15v 1.69 10000 " 25v 4.57 
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PHONE DIGBY 9 -0347 
WRITE FOR QUANTITY PRICES 
Prices subject to change without notice. 

minimum F.O.B. NYC, order 510.00. 20% 
deposit required. All merchandise guaran- 
teed. 

RADIO & TELEVISION NEWS 
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RADIO HAM SHACK Inc. 
189 GREENWICH STREET NEW YORK, N. Y. 

WANTED! WANTED! 
ATTENTION college,:. h ̂ ers. schuol, , hams industrials!! 
Highest prices paid for .surplus equipment, parts, and 
tubes. We are especially looking l'or test equipment 
TO -12, 13, 35, 14 /AI', 15 /AP, 146 /UP, 173, 174, 
175, 29, 259, 253. Any types with TS prefix. Write, 
wire or call. 

if Z R 
/SPE_CIALS OF THE'-MONTH 

WANTED! WANTED! 
APR -4, 5, 7 and tuning units. AItC -1, 3. ART-13, 
ATC, Al's -10, microwave equipment in S, K, X -band. 
Al's -15, AI'Q -13, Al's -13, SCR-300, 284, 694, etc. 
13C -221, 342, 348. BC -1016 tape recorders. Write, 
wire or call. 

RADAR- COMMUNICATIONS AND TEST EQUIPMENT 
TS -35 /AP X -band Signal Generator. Pulsed and 

C.W. freq. range. 8400 -9600 mes. This unit will 
measure power and frequency. 115v 60 -2600 
C \ "C. 

TS-3/AP S -band Frequency and Power Meter. Port- 
able. Battery operated. Complete with all cables. 

TS -33 /AP X -hand Frequency Meter. 8500 -9600 
mes. Contains crystal detector and indicating 
meter. Output to scope will indicate pulse wave 
shape. 

TS -132 /AP X -hand Echo Bos. 8400 -9600 nies. tuned 
and untuned input. Will indicate resonance on 
meter. Complete with pick up antenna and 
cable. 

T'S- 268 /UP Crystal Diode Test Set. Used to check 
1N21, 1N22, 152:3, etc. Battery operated. Port- 
able. Complete with spares. 

TS -89 /AP Voltage Divider. 1:10 and 1:100 ratios. 
Wide bond for true pulse shape. Output to scope. 

9"S -10 /APN Altimeter Test Set. Good condition. 
Complete with cables and dummy antenna $35.00 

'GS -12 /AP V.S.W.R. Test Set for X -band. Complete 
with amplifier, slotted line, termination, adap- 
tors, etc. In 2 carrying cases. Excellent. 

TS -23 /APN Test Set to check freq. and power out- 
put of SCR-718 transmitter. Complete with all 
cables. 

TS -36 /AP X -hand Power Meter- Consists of power 
measuring circuit. Dorn antenna, co -ax to wave 
guide adaptor, connecting cable and probe. Will 
measure either absolute or relative power. Nomi- 
nal hand of usefulness is approx. 8.5 -9.7 KMC. 
Excellent condition. 

TS- 118 /AP R.F. Wattmeter for the range of 20 -750 
mcs. will measure power up to 500 watts. 
Complete. 

TS- 174 /U Freq. Meter. Freq. range is 50 -250 mes. 
High freq. version of BC -221. Excellent Condi- 
tion. 

1 -185 Signal Generator. L -band search. S -band 
track. Used with SCR -545 and similar sets. 
Complete with cables. Good condition. 

TS -61 /AP S -hand Echo Box. Using meter provided 
it is possible to maximize the XMTR adjustment 
and determine relative power output. Complete 
with probe and cable. Very good condition. 

Ts-131/AP Field Strengths Meter. Consists of pickup 
unit, control box C- 111 /AP, cord CX- 149/AP, 
adaptor M -:350 and case. Unit will check output 
in range 200 -1000 mcs. Excellent condition. 

TS- 226/AP used to measure peals power output of 
any xi-Miter in the range of 200 -1.000 mcs. fias 
provision for oscilloscopic signal observation and 
built in calibration. Part of AN /APM -29. Ex- 
cellent. 

TS- 108 /AP X -hand Dummy Load. Consists of a 
length of X -band guide filled with sand. One end 
closed ether terminates in a coupling choke. 
Excellent. 

1'S -14 /AP consists of S -hand signal generator, freq. 
meter, wattmeter and cables. Power input is 
115v 50 -2000 rye. Used to check various S- 
hand radars and beacons. 

'l'5- 170 /ARN -5 XTAL controlled test ose. with the 
following frerj. ranges: 332.6, 333.8, 335.0 de- 
pending on XTAI, in use. This set is used to align 
glide path receivers. Batteries and antenna are 
self contained. Excellent condition. 

AN /APS -3 Airbourne X -hand Search and homing 
radar. Complete. Contains RF head, modulator, 
synchronizer, control boxes, plugs, antenna, etc. 
115, 400 rye. Excellent. condition. ...$875.00 

:1Sß -5 L -hand Search and homing radar. Complete. 
Contains xmitter, receiver. power unit, control 
box, plugs. etc. 110v 400 cyc. Excellent con- 
dition $125.00 

S('.R -518 Radar Altimeter. 500 mcs. equipment. 
Complete with :emitter, receiver, control box, 
power unit, junction box with all cables, racks, 
etc. Unit will indicate altitude up to 50,000 ft. 
Power input is 28v. New condition.. . $125.00 

AN /APS -l5 R.F. Ilead and Modulator. X -band. Com- 
plete with all tubes. Good condition.. .$125.00 

AN /APA -23 Automatic Signal Strength and Time Re- 
corder. ]"nit will scan a receiver thru its range 
and record all signals on electrosensitive paper. 
Input is 115v 00 -2000 cyc. and 28v DC. Ex- 
cellent condition $175.00 

DYNAMOTORS AND POWER UNITS 
Input Output 

Type Volts Volts Amps 
DM -19 12 500 .200 
DM -25 12 250 .050 
DM -32 28 250 .060 
DM -33 28 570 .100 
11M -34 12 220 .080 
DY -12 12 275 .110 

500 .50 
PE -73 28 1000 .350 
PE -94 28 300 .200 

150 .010 

PE-97 
PF,-98 
PE-101 

PE-103 
PP-18-AR 
RA -42 
ATR Inverter 

12v 110v AC 125 watts 

Vibrator Power Supply 
12v í00v 
28 400 

800 
6 &12 500 .160 
Vibrapack 
(for BC -639 Receiver) 

Price 
$ 6.95 

4.95 
1.75 
2.95 
8.95 

PHONE DIGBY 9 -0347 
WRITE FOR QUANTITY PRICES 
Prices subject to change without notice. 
F.O.B., NYC order 510.00. 
20./0 deposit required. All merchandise 
guaranteed. 

'Tune, I 951 

10.00 

2.25 
8.95 

35.00 

5.75 
35.00 
15.95 
29.95 

14.95 

AN /CRT -3 Victory Girl. Dual frequency emergency 
lifeboat smitten. Complete with xmitter, kite 
hydrogen generator, etc. New in knapsack. C.A.A. 
approved $129.50 

AN /APR -5 Radar Search Receiver. Freq. range 
1000 -3100 mes. Will detect signals up to 10,000 
mes. with reduced sensitivity. Contains oscillator 
and mixer cavity, IF strip, power supply. Input 60- 
2000 eye. 115v. Excellent condition . . $375.00 

T -50 Radiotelegraph Transmitter complete with 
power supply and all accessories with spares. 
Portable. New in eases $375.00 

AN /APT -5 :300 -1500 mes. s fitter cavity oscillator 
using 3C22 lighthouse tube. Power output 30 
watts. Noise modulated. Excellent condition. 
Complete with all tubes $149.50 

SK -1M Radar Receiver Indicators. Freq. 195 mcs. 
2 R.F. stages, 3 IF stages. 1 video, etc. New 
condition $125.00 

SCR -18:3 Airbourne Command Equipment. Freq. 
range 201 -398KC and 2500- 7700KCS. Complete. 
Contains receiver, amitter, dynamotor, antenna 
switch, control box, coils, etc. Power input 24- 
28v. Brand new in original cases. Manufactured 
by Western Electric $125.00 

NAVY RU Command Equipment. Similar to SCR - 
183 $125.00 

DU -1 Direction Finding Equipment for SCR -183 and 
RU Series Equipment. Can be used with any re- 
ceiver for direction funding in freq. range 200 - 

1600KC. New. Complete $45.00 
SCR -515 (BC -645) contains Ymitter, receiver, 

dynamotor PE -101, control box, manual, etc. 
New $18.95 

AN /PPN -1 EUREKA! Ground portable, beacon re- 
sponder. Unit will work into the AN /APN -2 
transponder for purposes of homing. C.W. com- 
munication can also be carried on between plane 
and ground. Unit comes complete with xnitter, 
receiver, power pack, phones. etc. Brand new in 
knapsack. AN/APN-2 EQUIPMENT CAN BE SUP- 
PLIED ON ORDER. 

SCR -269/U Automatic Radio Compass. Freq. range 
200- 1750KC. Complete with BC- 433 -G receiver, 
BC -434, LP -21, 1 -81, 1 -82, BK22, etc. Very 
good condition $129.95 

SCR -300 Frequency Modulated Transceiver. Freq. 
range 40 -48 mcs. complete with 18 tubes, hand- 
set and antenna. Powered from self contained 
battery pack. Excellent condition. Weight ap- 
prox. 35 lbs. with battery, each $450.00 
Pair $800.00 

TCS Marine Radio Telephone and Telegraph Xmit- 
t.ing and Receiving Equipment. Freq. range 1500 - 
12000KC. Consists of smitten, receiver, antenna 
loading coil, remote control box, power unit, 
cables, etc. Power input is 12 or 32v DC. We 
can supply an 110v AC power supply for station- 
ary use at additional cost. Excellent condition. 

SCR -536 Xis-titter-Receiver (handy talkie). Freq. 
range 3885- 5500KC. Complete with coils. tubes, 
crystals. Very good condition $89.95 

AN /APA -10 Panoramic Adaptor for use with any re- 
ceiver with following IF's: 455KC, 5 mcs, 30 
mcs. Unit will give panoramic presentation (1 
me wide for 455KC input) (100KC for 5MC 
input) (2MC for 30 mcs input). Power input 
115v 400 cyc. but can be changed with the 
addition of a proper power transformer. Excel- 
lent condition $175.00 

AN /ARN -5 Glide Path Receiver. Freq. range 332.6, 
3:33.8, 335.0 mcs. selected by changing crystals. 
Complete with receiver, mounting MT -28, AS -27 
antenna, BC -732 control box, and indicator 1- 
1Ú1-C. Power input is 28v 1.7 amp. Excellent 
condition $49.95 
With B model receiver $99.95 

SCR -510 Freq. Modulated Portable Transceiver. 
Covering range of 20.0 -27.9 mes in 80 channels 
100KC apart. Complete equipment consisting of 
BC -020 transceiver, power supply PE -97A, T -17 
mike, handset, AN -45 antenna, battery operated 
or It or 12v input. Excellent condition . .$69.95 

SCR -610 similar to SCR -510 except for freq. range 
which is 27.0 -38.9 mcs. Excellent condi- 
tion $79.95 

AN /APA -11 Pulse Analyzer to work with Search 
Receiver for analysis of received pulsed signals. 
PPS, pulse width, wave shape, can be displayed 
on an CR tube. Unit can also be used as a 
standard oscilloscope for general servicing work. 
Input is 115v- 400 -2000 cyc. butt can be changed 
with the addition of a 60 cyc. transformer. Very 
good condition. 

SCR -694 Field Radio. Light weight version of 
SCR -284. Freq. range is 3.8 -6.5 mcs. Power 
output is Al -20, A3 -5: comes with transceiver 
BC- 1300, GN -45 or 58 hand generator, antenna 
system, microphone, headset, etc. In excellent 
condition. 
SE-227 AC Power Supply for stationary use can 
be supplied at additional cost. 

SCR-522 VHF Airbourne Command Equipment. Freq. 
range 100 -150 mcs. in 4 channels receiver and 
transmitter. Crystal controlled. Complete equip- 
ment. Consists of trans /rec, control box BC -002, 
dynamotor PE -94, AN104A antenna, plugs, etc. 
Power input with PE -94 is 28v. Excellent con- 
dition. We can supply PE -98 dynamotor for 12v 
input at additional cost. 

COMMAND EQUIPMENT 
ARC -5 274N OTHERS 

RECEIVERS 
ARA 500- 1500KC. New 
453E 200- 550KC. New 
45511 .0 -9 mes. New 
433 200- 1750KC. Good 
ARR -2 234 -258 mes. New' 

TRANSMITTERS 
459-A 7 -9.1 mes. New $12.85 
096 -A 3 -4 mes. New 29.95 
TYPE O 5.3-7 mes. New 9.95 
AVT -23 2000- 13,000KC complete w /control 

box, manual, etc. C.W. or phone. 14 or 
28v input. Brand new. Original cases 79.50 

BC -950A 100 -156 mes. New 59.95 

ACCESSORIES 
IBC -450 Modulator. Good 
BC-450 Control Box (3 ree). Used 
BC -451 Control Box (xmitter). Used 
BC -442 Relay Unit (ANT.). Used 

Flexible Shafting Available 

$24.95 
14.95 
16.50 
29.95 
19.95 

$2.25 
1.25 

.98 
1.95 

MISCELLANEOUS SPECIALS! 
Sound Powered Chest and Headsets MI- 

2454-B type 0, mfg. RCA. Brand new 
in original boxes. Pair $ 29..95 

Trailing Wire Antenna Feed Tube. New 5.95 
Goniometer for SCR -277 Direction Finder. 

Excellent 
RL-7 Interphone Control Box. New 
FT -154 BC -348 Shock Mounts 
AN /CRW Receiver for Remote Control. 
BC -1206 Beacon Receiver 200- 400KC, 28v 

in. Excellent 
MN /26-Y Compass Receiver. Very good. 24.95 
BC -413G Compass Receiver, 200- 1750KC 

in 3 bands. Excellent 39.95 
BC -778 Gibson Girl 500KC. Good condition 3.95 
BC -1016 Tape Recorder. Complete. New 459.50 
CFI Unit with 200KC Xtal. New 14.95 
T -17 Carbon Mike. Used. Good 1.59 
BC -329 Transmitter. Excellent 89.95 
QBG -1 Sonar complete with Hydrophone. 

125.00 Excellent 
BC -1091 RF Head. Very good condition. 69.95 
AN /104A Antenna for SCR -522, ax handle. 

New 3.95 
LP -21. Direction Finding Antenna. Good 12.95 
ASB 500 mcs VAGI Antenna Dual 6 Element 14.95 

Single 5 Element 8.95 
AN /APA -17 Radar Direction Finding An- 

tenna, back to back parabola, freq. range 
300 -1000 noes. Horizontally and vertic- 
ally polarized. Excellent 59.00 

CG- (172/173) CPN -8 10CM Coax Patch 
Cable. New 4.95 

CX- 548 /CRD -3 Cable. New 1.25 
CX -540 /CRD -3 Cable. New 1.25 
CD -508A with SW 14 -U and 2 Cord At- 

tachments with JK -48 Jack and PL -68 
Plug. New .75 

CD-207A with PL -55 and JK. New 1.29 
Spares for ARC -5 and 274/N, APX -1, ASC- 

II). We have a large stock of TS -34A/ 
. AP Spares. 

39.95 
1.95 
2.98 
5.95 

4.95 

COAXIAL CABLE CONNECTORS 
8:3-IAP ...5 .30 
8:3-IF .... 1.30 
83-1H .... .09 
8:3-1.1 .... .80 
8:3-111 .... .40 

83 -1SP ...$ .45 
83 -SSPN .. .50 
83 -IT . 1.30 
8:3 -22.AP .. 1.10 
83 -22R ... .48 

0:3-168 ..$ .15 
83-185 .. .15 
U(:- 27 /iJ . .68 
11(:-58 /U 63 
U(:-85 /U . . .88 

Others an stock. Write fea prices. 

CORDS AND PLUGS 
CD 508A Cord Assembly with SW 14 -U Switch and 

2 cord attachments with JK 48 Jack and PL 68 
Plug. Value- $5.00. Our Special Low Price. 
Brand New 59c 

CD:107A with PL 55 and JR. New $1.29 
JE 26 .Jack only -Brand New 20c- 
PI. 55 Plug -Nosy 35c 
PL 68 Plug -NEW 25c 
Jones plug 8 contact male and female 25c 
PL -Q -59 49e 
PL -P -60 49c 
PL -O -61 49e 
PL -Q -62 49c 
PL -Q -77 69c 
PL -Q -171 89c 
PL -152 -A 69c 
PL -172 89c 

BC -221 FREQUENCY METER 
This is a Terrific Value! QUANTITY IS LIMITED- 
so first come, first served. They are joist like new, 
with original calibration charts. Range 125- 20,000 
KC with crystal check points in all ranges. Qr e Q 50 Complete with crystal and tubes. ONLY ap 7 r 
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STANDARD AND 
HEAVY DUTY 

INVERTERS 

For Inverting D. C. to A. C. 
Specially Designed for operating A. C. Radios, Tele- 

vision Sets, Amplifiers, Address Systems, and Radio 

Test Equipment from ID. C. Voltages in Vehi- 

cles, Ships, Trains, Planes and 

in D. C. Districts. 

/NEW MODELS VNEN. DESIGNS 
NEW LITERATURE 

"A" Battery Eliminator, DC.AC inverter, 
Auto Radio Vibrctoes 

See yeas facet n einae eaetely 
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AA`ERICAN TELEVI ;ION & RtDI0 CO. 

Qaaeae, Psoduci Sùuee 1931 
SAINT PAUL 1, MINNESOTt, -U. S.A 

For additional information on any of the items described herein, readers 
are asked to write direct to the manufacturer. By mentioning RADIO & 
TELEVISION NEWS, the page, and the issue number, delay will be avoided. 

POLYPHASE REPRODUCER 
A new polyphase reproducer, the 

L -6 -G, is the latest item of equipment 
to come from the laboratories of the 
Audak Company of 500 Fifth Avenue, 
New York 18, New York. 

This single magnetic unit will play 

any and all lateral recordings at 
speeds of 331/x, 45, or 78 r.p.m. A spe- 
cial connector is available which per- 
mits the unit to be plugged into the 
Garrard changer arm and once the 
unit has been plugged in, it becomes a 
permanent part of the arm, thus elimi- 
nating repeated adjustments. 

The point pressure is 8 grams for all 
discs. The output is approximately 20 
mv. Response is from 20 to over 10,000 
c.p.s. The sapphire or diamond stylus 
is replaceable. 

Full details on the L -6 -G ate avail- 
able from the company. 

MINIATURE MOTORS 
A new line of miniature permanent 

magnet field -type d.c. motors is now in 
production at the Servo -Tek Products 
Co. plant in Paterson, New Jersey. 

The units measure 11/s " in diameter 
by 11/2" long and weigh approximately 
21/2 ounces. Motor voltage ratings 
from 6 to 28 volts are available for 
varied service applications ranging 
from fan or blower uses to telemeter- 

ing sequence switch drives. Front 
flange or base mounting types are 
available. 

A cylindrical, or ring type, Alnico 
V field magnet is used in conjunction 
with a 14 commutator segment arma- 
ture. All units employ precision ball 
bearings and are available with high 
altitude brushes for aircraft and al- 
lied services. 

Full information and application en- 
gineering data are available from the 
manufacturer. 

MOBILE ANTENNA 
The Workshop Associates, Incorpo- 

rated of 135 Crescent Road, Needham 
Heights, Massachusetts is currently in 
production on a new high gain an- 
tenna for service in the 450 -470 mc. 
band. 

The new Model 6HW consists of six 
half -wave dipoles with an over -all 
gain of nearly 8 duo. The vertical radia- 
tion pattern is narrowed to concen- 
trate energy on the horizon, enabling 
greater distance coverage while the 
horizontal radiation is nondirectional. 
Impedance is 50 ohms with a v.s.w.r. 
of less than 2 to 1. 

A specification sheet on the Model 
6HW is available on request. 

5 -INCH SCOPE 
Hickok Electrical Instrument Co., 

10677 Dupont Avenue, Cleveland 8, 
Ohio has announced a new 5 inch oscil- 

loscope which has been designed for 
general purpose industrial and elec- 
tronic laboratory use. 

The new Model 640 features a wide - 
band amplifier frequency response of 
from 0 to 4.5 mc. with the "Low- High" 
switch in the high position. With the 
switch in the low position a reduced 
bandwidth of 0 -1 mc. is obtained. The 
input impedance is 2 megohms, 50 Aufd. 
and recurrent and driven sweep from 2 
to 30,000 cycles is obtainable. 

The entire unit is shielded and shock 
mounted. Calibrating voltages are 
built into the unit. Full information 
and performance data are available 
from the company on request. 

MOBILE ANTENNA 
The Ward Products Corp. of 1523 

East 45th Street, Cleveland 3, Ohio 
has just announced the availability of 
a new antenna for mobile service. 

The new Model SPP -143 10 -meter 
transmitting antenna requires just a 
single mounting hole 15/16" in di- 
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ONE OF AMERICA'S 
GREAT ELECTRONICS STORES 

ALL NEW 
FAMOUS BRANDS 

BOXED AND 
GUARANTEED 

Type Price 
00A $ 
0A2 
0A3/VR75 
0A4G 
0B2 
OB3/V R90 
0C3/ V R 105 
003/VR150 
0Y4 
0Z4G 
OIA 

A3 
A4P 
A5GT 
AO 
A7GT 
AB5 
AC5 
AD5 
B3GT 
B4P 
B5/25S 
B7GT 
C5GT 
C6 
C7G 

D5GP 
D7G 
D8GT 
E5GP 
E5GT 
E7GT 
F4 
F5G 
F6 
F7G 
G4GT 
05G 
G6GT 
H4G 
H5GT 
H6GT 

16GT 
L4 
LO 
LA4 
LB4 
LC5 
LC6 
LD5 
LE3 . 

LG5 
LH4 
LN5 
N5GT 
P5GT 

Q6GT 
R4 
R5 

S5 
S6 
T4 
T5GT 

6 
U.S 
85 
V 
V2 
V5 
W4 
W5 
X2 
X2A 

2A3 
2A4G 
2A5 
2A6 
2A7 
2B7 
2E5 
2X2 
2X2A 2.18 
2Z2 1.95 
3A3GT 2 

3C6/XXB 1:60 
300 
3E6 1:33 
3LF4 133 
304 1.10 
3Q5GT 1.20 

.60 

.60 

.33 
33 

.78 

.33 

.33 

.33 
2.40 

.83 

.75 

A 
.90 
.60 
.10 
.60 
.10 
.10 
.33 
95 

.60 
60 

.10 
.75 
.75 
.75 
.75 
.75 
.75 
.75 

75 
.75 
.75 
.75 
.75 
.75 

7 
f. 
.9 

I.65Ó 

f655Z1 

f.33 

.33 

.33 
33 

.33 

.33 
.33 

33 
33 
33 

.00 

.33 

:10 

791 
.10 
.00 
75 

.00 

.90 

.10 

.75 

.10 
33 
10 

.33 
.33 
.75 
.85 
.45 
.45 
.45 
.40 

:70 

406 

446 

4455 

Type Price 
3S4 $1.00 
3V4 
5AZ4 
5T4 

G 
555VU4tl 
5WdGT 
5yyX4GGG77 

YT 
5Z3 
524 
6A3 
6A4/LA 
6A5G 
6A6 
6A7 
6A8GT 
6AB4 
6AB5/6N5 
6A B7/1853 
6AC5GT 
6A C7/1852 
6AD7G 
6AE6G 
6AF6G 
GA G5 
6AG7 
6AH6 
6AJ5 
fiA K5 
6A1(6 

LL 

ALGT 

fiGppA¡GS. 

gtipARIIfSSGT 
6A55 
6AT6 
6AU5GT 
6AU6 

G T 
qt 

B'AXtGT 
6B4G 
6B5 
6B6G 
667 
6B8G .. 
6BA6 
6BA7 
6BC5 
68C7 
6805 

fi6806 

6BG6G 2.40 

rr6BH6 
1.00 

68fi 
GBL7 
6886 
6B06GT 1.60 
6BTO 
6BU6 

6C5GT MGT 
6Cfi 1.10 
6C8G 1.60 

6g6CGCppB6 

I.p0p0 

6D60 1:10 
608 I.60 
6E5 1.10 
6E6 
6E7 1.95 
6F5GT 
8F6 I:00 
fiF6GT 
6F7 1.60 
6F8 
6GG 1.33 
6H4GT 1.33 
SHOOT 
6g15GT 

H9 GT 67GT 
618 1:60 
61(5GT 1.20 
61(0GT 
61(7GT 

1.00 
73 

2.40 

1:28 
83 
90 

.75 

.90 

.33 

.60 

.60 
95 

.33 

.10 

.10 

.00 

.33 

.60 

.45 

.45 

.60 

.90 

.33 

.33 

.60 

.95 

.75 

.95 

.20 

.33 

.00 

.2Ó 

:oÓ 
.75 
.33 
.00 
.33 
.75 
.33 
.83 
.60 
.60 
.10 
.60 
.60 
.90 
.20 
.00 
.33 
.60 
.00 
.90 
.83 

.75 

.45 

.60 

.75 

.83 

.33 

.83 

.33 

g3 

.83 

.60 

55 

.83 
.75 

Type Price 
61(80T 
6L5 
6 LOG 
OLOGA 
6L7 
685 
ON6 
6N7GT 
6P5GT 
6P7G 

*606G 
607GT 
6R7GT 
6R8 
654 
657 
6S8GT 

ESE6T..... 
6SC7 
6SD7GT 
6SF5GT 
6SF7 
6SG7 
6SH7GT 
fiS17GT 
6SK7GT 
6SL7GT 

65Q5GT 
6SR7GT 
6SS7GT 
6ST7 
65V7 
6527 
6T7G 
6T8 
6U4 
6U5 
6U6GT 
6U7G 
6V5GT 
6V6 
gggg 
6V9GT 
6W4GT 
6W5G 
6 WOGT 
6W7G 
6X4 
6X5 
6X5GT 
6Y3G 
6Y6G 1.20 
OY7G ... 
624 
627G 1.95 
6ZY5G 2.20 
7A4 1.00 
7A5 
7A6 
7A7 
7A8 
7AD7 0.60 
7A F7 
7AG7 
7AH7 I.10 
7A37 
7AU7 I.10 
7B4 
765 
7B6 
767 
768 
7C4 I.60 
705 
706 
7C7 
7C8 
7E5 
7E6 
7E7 
7F7 
7F8 
7G7 
7H7 
717 
71(7 
7L7 
7N7 
7Q7 
7R7 
757 ...... 
7V7 
7W7 

1.78 
78 

.20 

.33 

.95 
.20 
.20 
.60 
.60 
.00 
.90 
.60 
.90 
.33 
.33 
.00 
.20 
.00 
.45 
.90 
.00 
.00 

:3a 
.00 
.20 
.10 
.83 
.90 
.00 
.33 
.45 
.10 
.60 
.45 
.20 
.00 
.00 

:95 
.60 

.88 

.33 
I.00 
1.33 
.75 

1.33 
.75 
.95 

.60 
.90 

.10 

.90 

.90 

.90 

.90 

.10 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.90 

.33 

.33 

.10 

.33 

.le 

.33 

.33 

.00 

.33 

.33 

.33 

.10 

.90 

.10 

.33 

.33 

.33 

Type Price 
7X6 $1.10 
7X7 
7Y4 
7Z4 

0 
OY 
2A 
2A5 
2A6 
2A6GT 
2A7 
2A8GT 
2AHL7GT 
2AL5 

t 

2AT6 
2AT7 
2AÚ6 
2AU7 
2AV6 
2AV7 
2AW6 
2AX7 
2AY7 
267. 
2B8GT 
26A6 
2BA7 
2806 
213E6 
26 F6 
2BH7 
2616 
261(6 
2886 
2BT6 
2BU6 

2F5GT 
2H6 
MGT 
217GT 
2H7G 
21(7GT 
2KSGT 
2Q7GT 
2S8G7T 

¡2507 GT 
125F5GT 
12SF7GT . 

12p2SSgG{{7 

gr 

l2517GTT 
12SK7GT -- 
1255 

LL77GGT T 
- 

12S47GT ... 
2SR7GT . 

Z3 
4A4 
4A5 
4A7 
4A F7 
460 
468 
405 
4C7 
4E6 
4E7 
4F7 
4F8 
4H7 
417 
4N7 
407 
4R7 
457 
4W7 
4X7 
4Y4 
5 

8 

9BG6G 3.03Ó 
908 
9J6 1.60 
9T8 1.45 

20 
22 
24A l.13Ó 
25A6GT 1.60 
25A7GT 3.70 
25AC5GT 1.43 
2565 1.95 

1.3.3 
.90 
.90 
.95 
.95 
.68 
.69 
.20 
.45 
.60 
.10 
.33 
.00 
.75 
.45 
.00 
.20 
.75 
.45 
.33 
.20 

3.00 
1.10 
.95 
.90 

1.20 
1.00 
.90 
.83 

1.20 
.75 
.75 

1.45 
.75 
.7750 

:90 
.90 

1 :1g 8 
1.00 
1.10 
1.33 
.90 

1.33 

I.Ó 
1.00 
1.00 
.75 

.83 
1.00 
1 .20 

1.83 
1.10 

.33 

.95 

.10 

.20 

.10 

.10 

.33 

.20 

.10 

.33 

.10 

.33 

.20 

.33 

.33 

.10 

.33 

.33 

.33 

.33 

.20 

.35 

.60 

.35 

Type 
25B6G 
2588GT 
2525C6G 8Q6GT ... 

25 td6liT 
25S 
25W4GT _ ... 
25Y5 
2525 
25Z6 
25ZOGT 
26 
26BK6 
27 
30 
31 
32 
32L7GT 
33 
34 
35/51 
3355A855 

35C5 
3355 Lyyyy6GT 

3M4 
3523 
3524GT 

335 e T 
36 
37 
38 
39/44 
40 
41 
42 
43 
45 
45Z3 
45Z5GT 
46 
47 
48 
49 
50 
50A5 
50 5 

5g0pC6 G 

GT 
50X6 
50Y6GT 
50Y7GT 
50Z7G 
52 
53 
55 
56 
57 
58 
59 
70A7GT 
70L7GT 
71A 
75 
76 
77 
78 
79 
8ó 

82 
83 
83V 
84 
85 
89 
99 
99V 
99X 
117L7GT .... 
117N7GT .... 
II7P7GT .... 
11723 
1I7Z4GT .... 
11726GT .... 
FM-1000 .... 
XXD' ..... ... 
XXFM 

Price 
$1.33 

. 

2.48 
1.60 
1.60 
1.95 

1 :95 
1.60 
.00 

1.45 
.83 

1.10 
.75 

1.00 
. 83 
.30 
.25 
.10 
.78 
.60 
.60 
.78 
.10 
.90 
.00 
.00 
.90 

.OÓ 

.90 

.75 

.33 

.33 

.90 

.10 
?OS 

.00 

.00 

.00 

.00 

.90 

.90 
1.45 
1.45 
2.40 
1.33 
3.00 

10 
.00 
00 
45 

ilr 
90 
00 
90 

33 
10 
90 
00 
00 
78 
95 
95 
20 
00 

ÒÜ 
00 
33 

.403 
.33 
.60 
.60 
.90 

.00 

.60 

.60 

.95 

.95 

.95 

.75 

.45 

.20 

.60 

.20 

.33 

t_huaratttF - 
Niagara's Guarantee 

of Satisfaction 
All Items mus t meet 

with full approval or 

money refunded. 

June, 1951 

en 4.0)u PPlY 

A STANDARD TYPE 

TV TUNER 
Exceptional value in a 12 channel 
turret tuner or front end. This high 
gain. loin noise tuner is designed for 
receivers with 21.25 or 21.9 ì1C I.F. 
Drum type turret has replaceable chan- 
nel roil and contact .strips. Leine tun - 
ing is provided with stop at each ex- 
treme. Guaranteed to last for years 
and years. Will replace any tuner. DOUBLE YOUR MONEY BACI< if replacement detest is ever regttired. 

Tuner uses 1 -6ARS 11F and 1 -0.16 Mixer-OSC 
WHILE THEY LAST Less Tubes 

With Tubes $14.95 
12.95 

0310=3124 
REMOTE CONTROL f®r 

THE THING! 
(Plus $1.00 Book FREE!) 

The answer to the "Remote Control" 
Experimenter's dream! A completely 
wired, 3 -tuhe Remote Control Ohit. 
originally used as ELECTRONIC 
BRAIN for remote thermostatic con- 
trol of electric blankets. Can be 
used, with slight modification, tu 
control model trains, planes, trucks. 
remote ou -off for radios, open ami 
close garage doors from your car, or 
to remotely control any device in 
accordance with your own ingenuity. 
AND THAT'S NOT ALL! With each 
unit we will give you, ABSOLUTE- 
LY FREE, one copy of Gcrnsbaci: 
Library's popular new book "Model 
Control by Radin." 112 pages con- 
taining more than 135 illustrations, 
diagram., tables, formulas, crammed full of theory and practical uses for electronic reinste control. 

Remote «ourlai unit. including fil. xfmr, 3000 ohm plate circuit "trigger" relay, completely wired with circuit 
grant, and above described book, less tubes. Sltpg 
wt. 3 Ris. All for only 

TINIEST V. 0. M. 
IN THE WORLD 

TERRIFIC! 
IMPROVED AND 

SMALLER! 
0. 100,000 ohms 
0 -15 V. AC or DC 
0 -150 V. AC or CC 
0 -750 V. AC or DC 
0 -150 DC Milliamperes 

The Now Famous "UNI- 
VERSAL BABY TESTER" 
has been further !improved 
and. impossible as it sounds 
reduced in size. The new 
meter measures 3y2"x2Vi X 

Measurement ranges from a basic 240 microampere movement 
(2400 ohms per volt). 

Made of heavy molded Bakelite, set into a chrome on brass 
case. it includes batteries, AC voltage rectifier, and one pair of 
insulated test leads. FULLY GUARANTEED. 

SPECIAL $8.95 
[WATCH THIS SPACE NEXT MONTH . . . 
for amazing prices in Transmitting, Industrial, and 
Special Purpose Tubes. 
w 

Phone 
Dlgby 9- 

1 132 -3 -4 

160 Greenwich Strict, New York 6, N. y. 

NOTICE 
Minimum Order $5.00 F.O. B, our N.Y.C. Whse. 20% Deposit it not rated. Prices Subject to Change Without Notice. 

I 
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SE MONEY - SAVING SURPLUS `BUYS "! 
\ ' //'/ Now Is the Time to Save on All Your 

Equipment Needs During This 

WAREHOUSE 
CLEARANCE 

CLEARANCE OF 

Out goes our entire 
stock of over l0,- 
000 valuable, useful 
Tech-Manuals 
these drastically re- 
duced prices-covering 
every pease of tele- 
phone, ni, transmitters, re- 
ceivers. remote hat 

you for. Buy even what you don't need 
you'll for if you use 'em just once, you'll be 

$a ahead. 
ALL PRICES POSTPAID AND INCLUDE 

SHIPPING AND HANDLING 
TRANSMITTERS-RECEIVER 

MANUALS 
SCR -536 TM11 -235 Handie- 

Talkie $1 
SCR -608.628 Tank Set $2 

co SCR -593 $1 
SCR -508. 528, 538 TM-11-600 $2 
PCB-506A, TM -11 -630. S2 
SCR -593A $1 
SCR -543, TM -11 -850 $1 
SCR-300A, TM -11 -242 $1 AN /TRC -1, 2, 3, 4, TM -11- 2601 $5 
AN /TTQ -1, 2 Tools Gauges, and 
Maintenance Equipment 50c 
TCS Transmitter -Receiver Manual $3 

TELEPHONE AND TELETYPE 
EQUIPMENT MANUALS 

Model 14 Type Bar Tape Printer, 
Parts list & Photos Si 
MODEL 14 Teletype Perforator $1 
Western Electric Voice Frequency 
Ringer Packaged Equi 

*Western Electric Voice Frequency $1 
Telephone Repeaters, P a c k a g e d 
Equip. ..... .. $1 
Telephone Central Office Set, TC -2 $1 
Telephone Central Office Set, TC -4 $1 
Telephone Central Office Set, TC -10 $2 
Repeater Set TC -19, TM -11- 2005 $1 

RC-261 
M -11 -2632 Remote Controlgl 

BE -77A TM -11 -359 Line Unit 5Oc 
BD -71 Switchboard SOc 
AN /TRA -2 Remote Control Equip - 
ment 51 TS- 26 /TSM TM -11 -2017 Test Set $1 

POWER UNITS AND RECTIFIERS 
TECH MANUALS 

PU -58 /G Generator Set Si 
PE -49F Generator Set $1 
PE -75 Generator Set Si 
RA-34 TM -11 -959 Rectifier Unit $1 

WE PAY TOP $$$ 
FOR EQUIPMENT! 

Especially interested in all types of 
aircraft, radio, test equipment and 

Bed ARC -l's, ARC -3's, R5A /ARN- 
7's, BC- 348's, ART -13's, TS -34's. 
Send list of your equipment, pres- 
Pet condition and asking price. rompt replies to all correspond- 

We need the precious warehouse space -and especially the ready 
cash! So this is your chance to take advantage of our situation - 
and buy what you need at drastically reduced prices! Thousands 
of other items on sale not listed here -Send as your require- 
ments! 

Compare These MOUNTING RACKS Clearance 
Pricei! 

.MT -171 /U (Double ATR) $2.50 .FT -213A (SCR -629 
.MT- 167 /U (Single ATR). 1.50 Compass) $2.50 
.MT- 108 /APX -1 (BC -966) 2.00 .FT -291 (Loran with tilt) 

(Loran) 
3.00 
2.00 

.1IT- 137 /APQ -13 3.50 .FT -446 
-929 Scope) 2.00 

.01T- 14 /ARN -1 2.50 .FT- 225Á8C I .00 

.MT- 149A /APS -13 2.75 .FT -227A I .00 

MC- 124 246 -luches TUNING SFIAFT. Special! $4.75 

GADGET MOTOR 
This Month's $1.99 Special! V 

hiere is e Pioneer dynamotor 
or g in al specifications. 18 
volts in, 450 volts out. With 
a few minutes work and the 
simple instructions furnished, 
it becomes a beautiful motor 
with 2 open shafts for grind - 
ing. 

Ns otools ne 
gadget 

wt. 
10 -los. 

RADIO INTERFERENCE 
FILTERS 

7841, 5 Amps. ...$3.95 
7842, 10 Amps. ...54.95 
7843, 20 Amps. ... $5.95 

Great for Shops, labs, facto 
C'es, etc. Mfgd. by Mille 
oil Co., maximum voltas 

220. All enclosed in beauti 
ful black inkle case, ready 
for instant vmounting. 

HI-CAPACITY 
LOW- VOLTAGE 
CON DEN SOR S 

79e ea. 4 for $3 
This is really hot special! 
FB for battery eliminators, 
generator filters, 

Bradt 
2000 

MFD, 25 
Compare this price anywhere! 

REPLACEMENT POWER 
TRANSFORMER 

for Hallicrafter SX-28 
Receiver 

A real $5.95 buy at 
This is eally a big baby. 
Primary 115 -230 V., 50 -60 
cycles. Secondary 700 Volts. 
CT.. 200 MA. 

Clearance of DYNAMOTORS Compare These Prices! 
OUTPUT 

TYPE VOLTS VOLTS AMPS PRICE 
PS -225 14 375 .150 $4.50 
BD -ÁR93 28 .375 .150 3.50 
PE -86 28 250 .060 2.50 
DM -32A 28 250 .080 2.50 
377 14 425 .163 4.95 
DY-8 / ARC- 5 28 540 .250 3.95 
D.11 -24 13.8 220 .070 7.50 
DY -22 /ARC -3 25 210 .125 9.95 
RU 14 320 .170 3.95 
PU -43A 24 115 .800 Cycles 17.50 

A Complete. Efficient 
FOREIGN DEPT. 
Fully Staffed for 
EXPORT ORDERS 

We maintain a complete staff 
of Export Specialists to take 

e 
of all Foreign Orders. 

Corerespondence and prompt 
in Ad- 

dress, s, "Foreign 
languages. 

Departm nt. 
ALvarad io." 

DEPT. A -14, 341 S. VERMONT, LOS ANGELES 5, CALIF., DUnkirk 8-2211 

19 2-INCHMIDWEST 
TELEVISION- 

RADIO-PHONO 
Console In Your Home 

30 DAYS TRIAL 

SEND THIS 
COUPON 

ON lc POST.. 
CARD FOR 

NEW 1951 

FREE 4 COLOR 
MIDWEST. 
CATALOG' 

92 

Don't buy any radio or idevision 
receiver you've 

Me finest 
M 31 years 

FACTORY -TO -YOU 
MIDWEST RADIO & TELEVISION CORP. 

Dept. 874s 909 Broadway, Cincinnati 2, Ohio 

NAME 

ADDRESS 

CITY ZONE STATE J 

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 Buffalo 22, N. Y. 

Banish the craving for tobacco as thousands 

have with Tobacco Redeemer. Write or free book. 

let telling of injurious effect of tobacco and 

of a treatment which has relieved many men. 

in Business Since 1909 

300,000 Satisfied Customers 

THE NEWELL COMPANY 

462 Clayton Sta., St. Louis 5, No,. 

FREE 
BOOK 

ameter. The unit can be mounted- on 
the cowl, fender, or flat rear deck of 
any passenger car. When the trans- 
mitter is removed from the car the 
same hole can be used for mounting a 
standard broadcast antenna. 

The Model SPP -143 is 551/2" in 
length and is made of solid tapered 
stainless rod. The rod assembly is re- 
placeable in the case of non -repairable 
damage. The ball and socket universal 
mount will fit any surface curving 
from between 35 degrees below hori- 
zontal and horizontal. The female lead 
connection will accept commercial fit- 
tings for RG -8 /U or RG -58/U coax. 

A data sheet on this new antenna is 
available on request. 

PRECISION RESISTORS 
The Hycor Company of 11423 Van - 

owen Street, North Hollywood, Cali- 
fornia, is in production on a new line 

of fixed, non -inductive, wirewound pre- 
cision resistors, the Series "E." 

These new units have a standard 
temperature coefficient of .000025 per 
degree C, are varnish impregnated for 
moisture protection, and feature non - 
inductive windings on ceramic bobbins. 
Standard tolerance with this series is 
1 per -cent with tolerances up to .05 
per -cent available at additional charge. 

Bulletin R giving complete informa- 
tion on the new Series "E" resistors is 
available on request. 

GIFT PACKAGE 
In honor of the company's 12th an- 

niversary, the Walter L. Schott Co. 
of Los Angeles is distributing a gift 
package, valued at $2.00, with every 
$2.00 purchase of the company's hard- 
ware, chemicals, dial cords, or acces- 
sories, or $10.00 purchase of Walsco 
antennas. 

The gift package contains five of the 
company's most popular service items: 
an electronic contact cleaning fluid; a 

solution for application to noisy TV 
tuners; a lubricator for reaching 
cramped and hidden spots on TV, radio, 
and changer chassis; an injector unit 
for applying contact chemicals to vol- 
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Superior's New Model 670 

SUPER -METER 
A COMBINATION VOLT -OHM MILLIAMMETER PLUS CAPACITY REACTANCE 

INDUCTANCE AND DECIBEL MEASUREMENTS 
SPECIFICATIONS: 

D.C. VOLTS: 0 to 7.5/15/75/150/750 /1,500/7,500 Volts 
A.C. VOLTS: 0 fo 15/30/150/300/1,500 /3,000 Volts 
OUTPUT VOLTS: 0 to 15/30/150/300/1,500 /3,000 Volts 
D.C. CURRENT: 0 to 1.5/15/150 Ma. 0 to 1.5 Amperes 
RESISTANCE: 0 to 500/100,000 Ohms 0 to 10 Megohms 
CAPACITY: .001 to .2 Mfd. .1 to 4 Mfd. (Quality test 

for electrolytics) 
REACTANCE: 700 to 27,000 Ohms 13,000 Ohms to 3 

Megohms 
INDUCTANCE: 1.75 to 70 Henries 35 to 8,000 Henries 
DECIBELS: - 10.10 +18 +10 to +38 +30 to +58 

ADDED FEATURE: 
The Model 670 includes a special GOOD - 
BAD scale for checking the quality of 
electrolytic condensers at a test potential 
of 150 Volts. 

The Model 670 comes 
housed a rugged. 
crackle-finished steel steeel 
cabinet complete with 
test leads and oper- 
ating instructions. Size 
5i 'X7y2 "x3 ". NET 

The Hew 
Mode; 200 AM and FM SIGNAL GENERATOR 

SPECIFICATIONS * R.F. FREQUENCY RANGES: 100 Kilocycles to 150 Megacycles. * MODULATING FREQUENCY: 400 Cycles. May be used for modulat- 
ing the R.F. signal. Also available separately. 

1* ATTENUATION: The constant impedance attenuator is isolated from 
the oscillating circuit by the buffer tube. Output impedance of this 
model is only 100 ohms. This low impedance reduces losses in the output 
cable. * OSCILLATORY CIRCUIT: Hartley oscillator with cathode follower buf- 
fer tube. Frequency stability is assured by modulating the buffer tube. * ACCURACY: Use of high -Q permeability tuned coils adjusted against 
1/10th of 1% standards assures an accuracy of 1% on all ranges from 
100 Ki /ocyc/es to 10 Megacycles and an accu- 
r of 

USED: 
on the higher frequencies. 

section * TUBES USED: 12ÁU7 -One section is used 
as oscillator and the second is modulated cath- 
ode follower. T -2 is used as modulator. 1 8 5 
6C4 is used as rectifier. NET The Model 200 operates on 110 Volts A.C. Comes 

complete with output cable and operating instructions. 

Superior's Pi 'eve' Model TV-II 

*NOISE 
TEST 

TUBE TESTER 
e Tests all tubes including 4, 5, 6, 7, Octal, Lock -in, Peanut, Bantam Hearing -aid, Thyrafron, 

Miniatures, Sub -Miniatures, Novais, Sub -Minars, Proximity Fuse Types, etc. 
Tests for "shorts" and "leakages" up to 5 Megohms. 
Uses the new self -cleaning Lever Action Switches for individual element testing. Because all 
elements are numbered according to pin -number in the RMA base numbering system, the 
user can instantly identify which element is under test. 
The Model TV -I I 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. 

e Newly designed Line Voltage Control compensates for variation of any line voltage between 
105 Volts and 130 Volts. 

EXTRA SERVICE 
The Model TV -II may be used as an extremely 
sensitive Condenser Leakage Checker. A relaxa- 
tion type oscillator incorporated in this model 
will detect leakage even when the frequency is 
one per minute. 

Phono Jack on front panel for plugging in either phones 
or external amplifier will detect microphonic tubes or 
noise due to faulty elements and loose external connec- 
tions. 

The Model TV -11 
operates on 105- 
130 Volt 60 Cycles 
A.C. Comes housed 
in a beautiful hand - 
rubbed oak cabi- 
net compiete w :th 
poi table cover. 

$4750 

MONEY BACK GUARANTEE!! 
GENERAL ELECTRONIC DISTRIBUTING CO. DEPT. RN -6, 98 PARK PLACE, NEW YORK 7, N. Y. GENTLEMEN: PLEASE RUSH( THE MATERIAL LISTED BELOW: 

MODEL QUANTITY 

670 Super Meter 

PRICE 

200 Signal Generator 

TV -11 Tube '(rester 

TOTAL 

Phone -REctor 2 -1677 

Name 

Address 

City_ Zone Sfate 

(Payment in Full Enclosed) (Deposit Enclosed -Ship Balance C.O.D.) 

.Iuou., 19.1 93 
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SPECIFICATIONS 
BANDWIDTH 

40 MC -220 MC 

IMPEDANCE 
200, 52 and 12 ohm un- 

balanced, 300 ohm balanced 

GAIN 20 db 

OUTPUT VOLTAGE 
4 volts RMS maximum 

RESPONSE 
2 db over bandwidth 

LIST PRICE 

$366.00 f.o.b. Cambridge, Mass. 

Trade Discounts Available 

J 

:r.:.:.:.; ::::; :::::'i.::::::::::::: . ::::.::::::; ::::::::'r:v::::: . .....................::s:.... .....::ti:.......... ..... ...................... 

40 MC TO 220 MC TV AMPLIFIERS .. :. ... ° -- ::. l , 

IS. 
: . _ . . :: :. .......... . '.`!á i x :::::; ::: ...:..::: N,:, Sb .: . :. : : ....... .._..- 

tkj 

With the Model 212TV Amplifier - 
SKL - introduces for the first time a single broad 

band booster capable of amplifying all 13 tele- 

vision channels simultaneously. Because of its sta- 

bility and reliability -a tube failure means only a 

slight loss of gain, not amplifier failure - the 

Model 212TV Amplifier can be safely left unat- 

tended for long periods of time. Its low noise level, 

high output, and low impedance make the Model 

212TV Amplifier ideal for television distribution 

systems in hotels, apartment houses, sales rooms and 

television stations and manufacturers' plants. 

Write today for further information 

S K L 
NCE Rs A- NY RO, . 

186 MASSACHUSETTS 

KENED 
AVE., CAMBATRIDGRIESE 39, MASSINC. 

ANTENNAS MOUNTS 

MANUFACTURED RIGHT- SERVES RIGHT 

PRICED RIGHT 

OUTSTANDING REPUTATION WITH ALL USERS 

Highly favored for Civilian Air Pa- 
trol, Amateur, Fire, Police, Ambu- 
lance, Telephone, Farm, Forestry and 
General Emergency. 
MASTER MOBILE MOUNTS and 
ANTENNAS are STURDY and 
QUALITY- BUILT -assured through 
precise engineering. Attractive ap- 
pearance: Hammertone or Chrome 
Finish (if chrome is available). 

YOU'LL LIKE THE 

MASTER "ALL- BAND" MOBILE ANTENNA 

-with APPROVED CENTER- LOADED COIL 
DESIGN, featuring our INTERCHANGEABLE 
LOADING COIL for 20, 40 and 75 meters. 
PERMITS 10 METER OPERATION by short- 
ing out the coil. LENGTH: 8' 10 ". WEIGHS 
only 28 oz. Fits any MASTER MOUNT or 3/8" 
SAE thread. 
"ALL- BAND" ANTENNA- complete with 

I coil, less mount $8.75 
C.A.P. ANTENNA. 2374 KC 9.95 
Specify 20, 40 or 75 meter coil wanted 

EXTRA COILS 3.30 

FOR COMPLETE LINE OF 

ANTENNAS AND MOUNTS SEE OR WRITE 

YOUR DEALER FOR DESCRIPTIVE LITERATURE 

MR.síe4 Maiii e Alawth., J#rc. 
BOX 1817 LOS ANGELES 36, CALIFORNIA 

.WAREHOUSE AND SHIPPING ADDRESS: 1306 BOND STREET 

94 

OUTSTANDING - TV - VALUES 
MODEL #300 
Folded dipole complete with 
reflector a n d high frequency 
adapter. Covers 13 channels. 
All alum. construction. Loess 
mast. Shpg. 
lbs. PRICE 

wt 

D 

7 Q`4" O 

MODEL #200-0 
Stacked array. Consists of 2 
complete conicals and connect- 
ing bars. Very rigid construc- 
tion. Covers all 13 channels. 
Matches 300 Ohm or 72 Ohm. 
Center impedance 150 Ohm. 
Ideal for low signal areas. An 
outstanding buy. Shpg. wt. 12 
lbs. SENSATIONAL 07 En 
OFFER at, less mast. .DD 

MODEL #200S 
Single 

l asarabove 
S 
Shpg. 

ont. 

lbs. $3.50 Price, less mast.... 
MODEL #500 
All -band folded dipole an- 
tenna. Ideal for rotator 
use. Maximum gain on any 

channel. A 1 v m . 

construction. Less 
mast. Shpg. wt. 
8 tbs. $5.25 Pricee 

A 

MODEL #Y100 
5 element Yagi Hi -Gain beam des igned 
specifically for fringe area use. All 
alum. construction. C u t to specific 
channels Shpg. wt. 4 lbs. Channel I 

it Chan- 
nel 

DO, 
Channel 3t 13, 

$4.00. The prices are less mat. 
"V" type antenna. Price 54.25 

FULLY AUTOMATIC BOOSTER -automatic onoff, 
automatic tuning, concealed installation, single or 
dual input, full band width on all channels, high 
uniform gain, 19 db on low 2 -6, FM and 14 db on 
high 7 -13. Specially priced $29.95 

ANTENNA ACCESSORIES 
CM -100 Chimney Mount - 5 1.50 
WM -104 Wall Mount 4" .98 
WM -107 Wall Mount 7" 1.25 
U -100 'Universal" Ant. Mtg. Bkt. Offset to 

3.95 8 ". Price . 

U-200 Same as U -100 but Offset to 12 ". 
Price - 6.95 

31/s" 300 -ohm stand -off insulators fit coax 
cable). Per 100, 53.00; per 500, 512.00 per 1000, 20.00 

Best Quality 300 -ohm twin lead -Send for prices. 
High Quality 72 -ohm Coax Cable -Send for prices. 
Folded Dipole Hi- Frequency Adapters 1.50 
Straight Dipole Hi- Frequency Adapters 1.50 
TERMS: All shipments F.O.B. Newark, New Jer- 
sey. 25% deposit with orders, balance C.O.D. 

nl order $2.00. Include ample postage. 
Prices Subject to Change Without Notice 

EAST COAST ELECTRONICS 
39 George St. Dept. 6 -N Newark 5, New Jersey 

urne controls and switches; and a tube 
of radio cement. 

Distribution of these gift packages 
will be handled through parts jobbers 
during the months of June and July. 

"ADDAPLUG" LEAD 
The Associated Engineering Corpo- 

ration of Boston, 38 Euston Road, 
Brighton 35, Massachusetts, has re- 
cently introduced a new accessory, the 
"Addaplug" connecting lead. 

Completely molded of vinyl plastic, 
the lead consists of an insulated low 

resistance wire, terminated in "Adda- 
plug" connectors. These connectors 
feature a durable plug with a spring - 
loaded knife edge for firm low resist- 
ance connection. They have plug holes 
for multiple connections and fit into 
alligator clips, spade lugs, and termi- 
nals of standard equipment. 

The lead will withstand 5000 volts 
and has a current capacity of 15 

amperes. They are available in various 
lengths and in red or black. 

BUDGET POWER TOOL 
Kapner Hardware, Tnc., 2248 Second 

Avenue, New York 29, New York, is 
distributing a new power tool combina- 
tion which is priced for budget -con- 
scious buyers. 

The 1/4 electric drill for 115 volt 
a.c. operation comes complete with a 
4" portable electric saw attachment, 
a 4" saw blade, lamb's wool bonnet, 6 

sanding discs, 7 assorted drills, steel 
arbor and attachments, cloth buffing 
wheel, grinding wheel, wire wheel 
brush, steel paint mixer, steel bench 
stand, and portable steel carrying case. 

This power tool is suitable for the 
home workshop, the ham shack, and 
the radio service shop. 

PROFESSIONAL TONE ARM 
The Receiver Division of the Gen- 

eral Electric Company, Syracuse, New 
York has recently introduced a new 
professional tone arm, the FA -21 -A. 

The new arm is designed to mount 
the company's variable reluctance 

cartridge, RPX -050. This transcription 
arm is made for lateral transcriptions 
and recordings. The mass of the tran- 
scription arm has been reduced through 
functional design and the use of mag- 
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A wi; Ply 

COVERS THE WORLD 
IN TELEVISION RADIO 

INDUSTRIAL TEST 
EQUIPMENT & SUPPLIES 

Super 
Powered 

Greater 
Sensitivity 

Longer 
Range 

Superior 
Definition 

_, 
RMA Guarantee 

The famous VIDEO PRODUCTS 
7/ 630 TV CHASSIS 

Licensed by Radio Corporation of America 

*THE HIGHEST STANDARDS 
OF TELEVISION EXCELLENCE 

30 -tube high quality television chassis, (incl. 3 
rectifiers) 
Keyed AGC- Complete noise immunity 
Superior interlace and horizontal and vertical 
linearity 
Full four megacycle overall picture band -width 
Greater dynamic Video range for superior defini- 
tion and better picture tone contrast 
Automatic Brightness Control 
Syncroloc- Stabilized horizontal and vertical hold 
Unequalled performance in difficult reception areas 
Available with Standard Coil long -range tuner 
Phono connection for record player 
Limiter Discriminator FM sound system for noise -free 
and high quality sound reception 
High Efficiency, high voltage circuit; 14 KV under 
load 
Full width and focus for all Cathode Ray_tube sizes 
and types 

New low price $1 5 9.50 tax incl., 
plus transportation less CR tube 

20% Deposit with Order Required Balance C.O.D.. 
Amazing values on 

KINETRON PICTURE TUBES 
From a Famous Manufacturer Fully Guaranteed 

Available in the following sizes, 
10" tube $14.95 16 " tube $24.80 
12' tube 20.95 17 " tube 24.80 
14" tube 22.50 19" tube 43.95 

20 " tube $44.95 
To Be Sure, Call On Variety First for Everything You Need 

ELECTRIC CO. 
INC. 

468 -470 BROAD STREET 
NEWARK 2, NEW JERSEY 

COUPON -OF -THE -MONTH 
TUBES -STD. BRAND 128(27 

c'I 
12A \'6 2 for $0.99 

TUBES -STD. BRAND 3 :;' /,.i , 35W.! 2 for 
A. C. CORD & PLUG SET (WT... 5 for 
CONDENSERS -111 -.111 sift;. 150V. 2 for 
CONDENSERS -10 -20 Alf,,. 150V FP 2 for 
LOOP ANTENNA- -III G, \IN - ",S "i 3 for SAPPHIRE PHONO NEEDLES ¡List $2.0).... 2 for 
OSC. COILS .1--, I:(' ,for 12S. \7 1 4 for By -PASS COND. KIT -1S As.t,l 
DIAL CORD KIT -1(1(1 ft. ,\..l,l. & G Springs 
GRILLE CLOTH -(i Asstd. 6",.G" & 10 Knobs.... 

COMBINATION KIT -,\11 ;, h,,ve Items -Only 
WITH THIS COUPON -ORDER AT ONCE Write for Monthly Coupons and Bulletin 

.gú 

.99 

.99 

.99 

.99 
99 
.99 
.99 
.99 

10.00 

RADIO DISTRIBUTING CO., Pasadena 18, Cal. 

Complete Home -Study 
Course for Passing FCC 

Amateur Radio Examinations 
LOW COST 

PERSONAL COACHING 
Write for Details 

FEDERAL ELECTRONICS INSTITUTE 
45 East Putnam Ave., (Dept. D), Greenwich, Conn. 

e 

June, 1951 

nesium alloy for the moving parts. 
Both the lateral and vertical planes 
have very low bearing friction due to 
the precision, hand -adjusted cone -type 
bearings. 

Principal features of the new unit 
include ease of installation on popular 
turntables; the absence of arm reso- 
nances in the audio range; easy groove 
location, low mass, low friction arm, 
and a highly damped and compliant 
cartridge producing a combination rel- 
atively immune to groove jumping. 

Additional details on the FA -21 -A 
are available from the company. 

LOW COST SPEAKERS 
The Audiotron Corpóration of 1640 

18th Street, Santa Monica, California, 
is introducing a new speaker, the 
"Audiotron Jr." 

This lightweight speaker of small 
dimensions (6 "x2.5 ") has a frequency 
response to above 15,000 cps and a 
power rating of 10 watts (above 1200 

cps). The compliant cone membrane is 
loosely suspended and because it is 
made of cloth, long life is assured. The 
large magnet and voice coil are sit- 
uated within the cone, serving to give 
greater stability and improved tran- 
sient response with high sensitivity. 
The voice coil assembly and magnet 
are totally dust sealed. 

Full details on this new speaker will 
be furnished by the company on 
request. 

SILVER "MICROPAINT" 
Micro -Circuits Company of New Buf- 

falo, Michigan, has developed a new 
Silver "Micropaint," the SCT series. 

This series comprises a closely re- 
lated group of new electrically con- 
ductive coating materials having a 
high degree of durability and heat re- 
sistance combined with low electrical 
resistance. 

The manufacturer suggests that this 
new paint may be substituted for cop- 
per, brass, and aluminum in many 
current -carrying and shielding applica- 
tions. It may be applied to any shape 
and nearly any type of base material 
by brushing, spraying, dipping, silk 
screen stencilling, brush or spray sten- 
cilling, etc. The material is baked at 
from 225 to 400 degrees F. depending 
on the application. 

Full application data and additional 
details on the new SCT series are 
available from the company. 30 

speeds 
3/mp!?f.t3 

ALL RADIO AND TV 
SOLDERING JOBS 

SYLVANIA 

00 Ì 5 r I7IV 
SOLDERING IRON 

GUARANTEES: 
FAST HEAT 

ready to use in 10 to 12 seconds 

HIGH HEAT 
equivalent to 250 watt iron 

FULL MINUTE HEAT RETENTION 

Here's the first soldering iron that 
will do every bench job with ease. 
Weighs only 6 oz. Scientific balance 
and fingertip control make close quar- 
ter work a cinch. Wide, rugged tip 
and high heat retention for heavy 
duty work such as soldering direct 
to radio or TV chassis. Pure iron tip 

will not pit, corrode or 
amalgamate with tin. 

Complete with 
heavy duty 
transformer 
and handy 

holder for iron. 

MAIL COUPON TODAY 
SYLVANIA ELECTRIC PRODUCTS, INC. 
Radio and Television Division- Service Dept. 
1292 Niagara Street, Buffalo, N. Y. 

Please send me full information on the 
Sylvania Soldetron and name of nearest 
Sylvania Radio and TV parts distributor. 

Name 

Address 

City 
1_ 

Zone State 
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INDISPENSABLE! 

PHOTOFACT BOOKS 

Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; B1/2 

x11 ". Order TV -1 Only $3.00 

Television Antennas. New 2nd edition. Describes all 
TV antenna types; tells how to select, install, solve troubles. 
Saves time; helps you earn more. 200 pages; illustrated. 
Order TAG -1 Only $2.00 

Television Tube Location Guide. Accurate diagrams 
show position and function of all tubes in hundreds of TV 

sets; helps you diagnose trouble without removing chassis. 

200 pages; pocket -size. Order TGL -1 Only $1.50 

1949 -1950 Record Changer Manual. Vol. 3. Covers 
44 models made in 1949, including multi -speed changers 
and wire and tape recorders. Original data based on actual 
analysis of equipment. 286 pages; 81/2 x 11 "; paper- 
bound. Order CM -3 Only $3.00 

1948 -1949 Changer Manual. Vol. 2. Covers 45 models 
made in 1948 -49. Paper bound. Order CM -2. Only $4.95 

1947 -1948 Changer Manual. Vol. 1. Covers 40 post- 
war models up to 1948. Order CM -1 Only $4.95 

Recording & Reproduction of Sound. A complete au- 

thoritative treatment of all phases of recording and amplifi- 
cation. 6 x 9 ". Order RR -1 Only $5.00 

Post -War Audio Amp!' iers. Vol. 2. A complete analysis 
of 104 well -known audio amplifiers and 12 well -known 
tuners made in 1949 -50. 368 pages, 81/2 z 11 ". Order 
AA -2 Only $3.95 

Post -War Audio Amplifiers. Vol. 1. Covers 102 ampli- 
fiers and FM tuners made through 1948. 352 pages. Order 
AA -1 Only $3.95 

Auto Radio Manual. Complete service data on more than 
100 post -war auto radio models. Covers over 24 mfgrs. 

350 pages, 81/2 x 11 ". Order AR -1 Only $4.95 

Communications Receiver Manual. Complete analysis 
of 50 popular communications models. 246 pages, 81/2 r 
1 1". Order CR -1 Only $3.00 

Radio Receiver Tube Placement Guide. Accurate dia- 
grams show where to replace each tube in 5500 radio 
models, covering 1938 -1947 receivers. 192 pages, pocket - 

size. Order TP -1 Only $1.25 

Dial Cord Stringing Guide. Vol. 2. Covers receivers made 
from 1947 through 1949. Shows you the ohe right way to 
string a dial cord in thousands of models. Pocket -size. Order 
DC -2 Only $1.00 

Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1946. Order DC -1 Only $1.00 

Radio -TV Industry Red Book. 2nd Edition. Complete data 
on replacement parts for 22,000 sets made 1938 -1950, 
including valuable TV information. Covers all major replace- 
ments. Over 600 pages. Only $3.95 

Making Money in TV Servicing. Tested, 
proved methods of operating a profitable 
TV service business. Written by Eugene 
Ecklund, B. E. E., former manager of the 
National Service Department, Allen B. 

DuMont laboratories, Inc. Covers planning, 
financing, work control, purchasing, service 
charges, advertising -plus much more. Own 
this practical guide to success now. Over 
130 pages. Order MM -1 Only $1.25 

Order from your Parts lubber or write direct to 

HOWARD W. SAMS & CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 

HOWARD W. SAMS & CO., INC. 

Tone Control 
(Continued from page 59) 

choke, it was selected for the tests. 
The choke was a UTC VIC -17 reactor, 
which could be adjusted to the desired 
inductance, and when this was done 
the frequency response was substan- 
tially as expected, Fig. 5. The use of 
150,000 ohm controls resulted in a 
smooth control action over most of the 
rotation of the knob. 

When connected to an oscilloscope, 
the output appeared to be distortion - 
less as long as the input was main- 
tained at less than that permitted by 
the bias voltage of the control tubes. 
When the controls are in flat position 
the circuit will handle at least ten 
times this permissible input without 
distortion, because of degenerative ac- 
tion. Distortion due to overloading is, 
therefore, most apt to occur at low or 
high frequencies when bass and treble 
boost are on full. 

The apparent fact that the resonant 
circuit introduces no transient distor- 
tion at mid -frequencies (1000 c.p.s.) 
may perhaps be explained by noting 
that at these frequencies its impedance 
is higher than the plate or cathode re- 
sistance of the tube and the resonant 
circuit is consequently of little effect 
there. With the controls in "flat" po- 
sition, of course, the resonant combi- 
nation is effectively removed from the 
circuit and has no effect whatsoever. 

The measured gain of the stage is 
.88. The hum level of the output is 
very low. less than that of the power 
supply used for the experimental work. 
It is nevertheless desirable to keep the 
signal voltages in such stages at rea- 
sonably high levels to override the var- 
ious sources of noise. With an input 
of two or three volts peak to the stage 
designed in this article the noise is 
negligible. 

Conclusions 
The degenerative tone control serves 

the quadruple purpose of boosting or 
cutting bass or treble frequencies with 
a simplicity unmatched by any other 
arrangement. In the past the most se- 
rious objection raised against its use 
has been the possibility of introduction 
of distortion by the iron -core choke 
and the resonant circuit. This distor- 
tion, however, appears to be extremely 
small and since most other tone -con- 
trol arrangements use two cascaded 
stages it seems that at best there is 
little difference from the distortion 
standpoint. On the other hand there 
are two more valid objections to the 
degenerative tone 2ontrol; the first is 
that the high cathode voltage necessi- 
tates a separate heater winding and 
the second is the possibility of noise in 
the output. 

The first objection is hardly a basis 
for rejection of the circuit since a sep- 
arate heater transformer is readily 
supplied. With regard to the second. 
however, it appears that the tone con- 
trol shares the same shortcomings as 
the plate- and -cathode loaded phase in- 
verter, namely, the noise level is 
higher than that of an ordinary triode 
stage. For this reason it is desirable 
that the circuit be incorporated into 
an amplifier where the peak signal 
voltages are moderately high -on the 
order of two or three volts. 

The gain of the stage is so near to 
unity that the tone control is easily in- 
corporated into existing amplifiers 
without extensive changes in other 
parts of the circuit. Thorough de- 
coupling of the "B" supply is about the 
only stringent requirement. 

Finally, not the :east of the advan- 
tages of this circuit is the ease with 
which it may be designed for any re- 
quired bass and treble turnover points 
and the fact that the controls them- 
selves are commercially available from 
a number of sources. It appears, there- 
fore, that this circuit is an excellent 
choice for incorporation into new or 
existing equipment, including that in- 
tended for high -fidelity use. 

-3 0 - 

Fig. 5. Frequency response curves for the degenerative tone control discussed in text. 
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OUTSTANDING VALUES NOW AVAILABLE 
ORDER AUTO RADIO PARTS 

AND EQUIPMENT NOW! 

AUTO 

ANTENNAS 

TOP COWL: 3 section staff, 58" exten- 
sion. Bakelite insulator, chrome trim. 
Single hole mount. Simple installation. 
Complete with lead. $2.19 each. Case 

of 25 $1.95 each 

SIDE COWL: 3 section staff, 63" exten- 
sion. Complete with tenite insulators. 
Static ball and tip shielded. Low loss 

lead. 
$1.89 each. Case of 25.$1.7 5 each 

STANDARD MANUFACTURE 
VIBRATORS 

Standard 4 prong $1.45 each. 
10 for $14.00 

Offset 4 prong -Delco type. $1.55 ea. 
10 for $15.00 

Buick type 5 prong $2.95 each. 
10 for $28.00 

Generator Condensers 25c each 
10 for $2.20 

BUFFER CONDENSERS 
.005 -2000 V... 25c each 
.006 - 1 6 0 0 V . . . 

. 10 for $2.25 .0075 -2000 V... 
.01 -2000 V... 1 

100 for $19.50 

GUARANTEED 
RECTANGULAR 
PICTURE TUBES 

A real bargain for these first -rate 
tubes. 

16 " -1 6RP4 $23.50 each 
17 " -17BP4 $24.50 each 
20 " -20CP4 $45.00 each 

PHONO CARTRIDGES -Brand New 
-Will replace 95% of all cartridges. 

1 volt- Standard Mounling.$1.75 ea. 
3 volt- Standard Mounting.$1 .85 ea. 

NOW! LARGE 14" or 17" 
PICTURE FROM 

YOUR 10" or 12" 
TELEVISION SET 

Servicemen: Convert customers' sets for 
extra profits! 90% of all conversions 
can be made by use of the RAPARCO 
conversion kit. 

14' Kit -14BP4 CR tube, 70° Deflec- 
tion yoke. Attractive Lucite mask. 

$32.95 
17" Kit -17" Rectangular CR tube, 
70° Deflection yoke. Attractive Lucite 
mask, 17" HV Flyback transform- 
er $39.95 

HARD -TO -GET TUBES 
Fully Guaranteed 

Quantities Limited -- Subject to 
Prior Sale. 

1 B3GT.. $1.20 6K6GT.. $ .69 
5Y3GT.. .57 6BC5 ... .90 
6AK5... 1.76 6BH6 .. .90 
6AL5 ... .90 6CB6 ... .90 
6AQ5... .90 6BJ6.... .90 
6AU6... .90 12AT7 .. 1.31 
6AV6... .68 12AU6.. .90 

2X2A...$ .59 

SPEAKER BUYS OF THE YEAR 

4" PM Alnico V Magnet ) $1.49 each 
10 assorted 5" PM Alnico V Magnet (for $14.25 

THE PERFECT SPEAKER FOR 
REPLACEMENT OR SOUND 

WORK 
10" PM 3.15 oz. Alnico V Magnet. 
Rated at 15 watts $3.95 each. 

6 for $3.75 each. 

GT TUBE CARTONS 
Sturdy -Many Uses 

Box bulk tubes, spare parts, nuts and 
bolts. 79c per 100. $4.95 per 1000. 

CUSTOM BUILT AUTO 
RADIOS 

Easily installed. Fine, top quality. Reedy 
to place in your car. Designed for each 
specific car. 
All sets -6 tube. 3 gang; super het- 
erodyne. Extra sensitive circuit. Low bat- 
tery drain. Beautiful finish and dial. 
These models now available: 
1951 -Ford 
1949 -50 -Ford 
1951 -Chev- 

rolet 
1949-50 -Chev- 

rolet 
1950-51- Stude- 

baker 
List Price, $59.95 

YOUR PRICE $41.95 

HERE'S A REAL TOOL BUY 

1948-49-50-51 - 
Hudson 

1951 -Henry J 

1951 -Dodge, 
Plymouth 

1949 -50- Dodge, 
Plymouth 

This handy, useful 6 -piece set with un- 
breakable, shockproof, nonflammable 
amber handles, with flange aluminum 
screw chuck. Blades hardened, tem- 
pered and fully polished. In attractive 
leatherette pouch. NOW ONLY $1.11 
each. 
Case of 12 sets $12.00 

FLYING 
ARROW TV ANTENNA 

DOUBLE V ARRAY 

% 

Hi -gain for fringe areas. Completely 
pre -assembled. Packed two arrays per 
carton. Can be stacked for extra signal 
strength. Price per carton of two $7.10 
Lots of 6 cartons $40.50 
10 ft. 11/4" heavy gauge steel 
mast, rustproof $2.29 ea. 
10 for $21.90 
5 ft. sections $1.29 ea. 

CHIMNEY MOUNTS -2 piece heavy - 
duty, rust -proof brackets. No drilling 
or guy wire needed. Includes strapping. 
$1.30 each 12 for $1.20 each 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 
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TRY Walkie- Talky: VHF Transceiver. 28 -80 c 4 
bands. Voice MM. crystal calibration on 130 ch'an- 
lels. Unlimited ing. Approx. 5 W. transmitting. 
In carrying trunk, ecomplete with vibrOpack, headset, 
mike, spare tubes a d vas carrying case. In excel. 
cond. The whole deal 

n $4.50 
BC -659 TRANSCEIVER: 27 -38.9 mes. Crystal con- 
trolled, battery operated; 6. 12, or 24 V. input. Swell 
for CD. With Antenna, Hand set & Power Supply. 
Used. excel. cond. .. $37.50 
DYNAMOTOR: BD -77 12 V. input: 1000 V. 350 

9 50 mils. Used 

CONDENSERS 
OIL FILLED BATHTUB 

2x.15 mfd. 8000 
VDC $8.00 2x.1 mfd. 400 V..39e 
20.1 mfd. 7000 5 mfd. 400 V....39c 
VDC . 7.50 
.02 mfd. 2000 

1 79 
.1 mfd. 600 V....49c 

VDC 
2 ]fd. 600 VDC .98 .01 mfd. 600 V...49c 

HS -30 HEADSET: Used. excel. cond. SPECIAL! 
HOT! Only 

TUBES! STOCK UP AT CHEAP PRICES! 

715B $ 8.95 IC5 $1.75 
C5B 9.95 11,C6 2.00 
2162 34.95 6AC7 1.75 
2422 6H6 .89 
701 3.95 12ÁT6 1.15 

T-23 /ARC-5 TRANSMITTER: The BEST VHF job made 
-bar none! 100 -156 mes. 28 V. input, 4 Channels, 
x-tal controlled. Can be used with ARC -5 Command 
Equipment. Uses 2- 832A's. Ideal for CAP 

T 

rcraft. 
VHF & 2 -meter than band. If you order NOW you'll 
RECEIVE FREE Conversion Manual Vol. 2 (worth 

others. oHE all 
WHOLE DEAL, HIS MONTH 

conversion 
d T. RONLY!!! 

JUST $27.50 

Ahoy! Marine Gear Specials! Look Alive! 
BOAT OWNERS! COLUMBIAN MARINE TRANS- 

MITTER: Kill your transmitter trouble once 
and for all! Check these outstanding features! 
12 24 Ì output r 
100% n odulation. -cha ne, xtal control ó 
your WILL MATCH ANY ANTENNA! NA! FCC 
approval Oed. Dimensions: 19/41x164/4x 
7a/4 COMPLETE with dynamotor, orgs, 
mike, so, e ed and ready to go. We got 
it cheap, 

we're sell:.' it cheap! 
ONLY . .... a. 

$249.00 
MARINE RECEIVER; 1 5-3 riles. Brand new 

- 

$24.5Ó 
dynamotor 

COMPLETE ARN -7. MARINE ADF COMPASS 

DON'T GET LOST AT SEA! Includes 24 V. in- 
verter, loop, compass indicator, control box, re- 

lay.lugs, flex cable and rack. Excel. 00d. 
ON $95.00 
TRAVIS -JACKSON (made by Emerson Radio 
Corp.) 5 W. MARINE TRANSCEIVER. 2 -chan- 
nels, ship -to -Ship & ship -to- shore. Uses 6 V. 
input or portable battery. No special installation 
required. Very small. Complete with mike, 
speaker, 110 V. charging unit & instructions. 
NEW -not uplus! Less battery & xtals. 
ONLY $79.50. 

MN -26C RECEIVER: Freq. 150 -1500 kc. 28 V. with 
control box, flex. cables, azimuth indicator, loop, & 
loop cable. EXTRA HOT for aircraft or marine se. 
Most parts brand new. With left -right indicator & plug. 
FOR FAST ACTION ONLY $45.00 
TS-16 teNe GENERATOR: 
acraft allimterfo he king ad al gning sets. Com- 
plete. Excel. cond. $39.95 

METERS! THE BEST BUYS IN THE BOOK! 

0.3 VDC 2 in. round. Simpson $2.49 
0 -50 amp. AC 2 in, square. Triplet 2.99 
0 -25 MADC 2 in. round. Weston 2.99 
O -2 amp RF 2 in. round. Thermocouple type 2.99 
0 -9 amp 11F 2 in. round. Westinghouse 2.99 
CONTROL UNIT C-58 /APT -1 complete with 

0-1 mil vement with 0 -200 scale. Box 
contains 2 toggle switches, control knobs, 

etc., light, tc., all for only 4.50 

BC -500-A LINK CRYSTAL CONTROLLED RECEIVER - 
TRANSMITTER 1625 in final. 25 W. output. Input to 
ec. & ceste 12 V. Great for mobile rig. Covers 20 

meters, convertible to 10. FM receiver has 1 FR and 
2 IF stages. Used but excel. cond. 542.95 

ARC -5 OR 274 -N TRANSMITTERS COMPLETE 
4 -5.3 nos. Used. excel. cond.... ..$ 3.95 
5.3 -7 me5. Used, excel. cond. Less xtal... 4.50 
7 -9.1 mcs. Used, excel. cond. Less xtai... 10.95 

ARC -5 OR 274 -N RECEIVERS 
3.6 mes., excel. cond. $ 4.95 
6 -9.1 mes., good cond. 7.95 
6 -9.1 NEW, with dynamotor 11.95 
190 -550 kes., excel. cond 12.50 

12 
Command 

Command 
Receiver 28V 

NEW 9.95 
MD7 /ARC -5 Plate Modulator. Less dyn... 7.95 

274N ANTENNA RELAY BOX 
Contains RF meter plus 50 mmfd H. V. vac- 

uum cond. and relay. New in carton.... 2.95 

APN -4 INDICATOR: Makes shell foundation for scope. 
Comes with 5" tube and shield. Put tubes in to ma k 
ideal PPI marine radar. Complete, less tubes and crys 
tal. Excel. cond. New Low Price $9.95 

HAMS! HIGHEST PRICES PAID FOR CLEAN 
EQUIPMENT. TELL US WHAT U HAVE. 

All orders F.O.B. Les Angeles. 25 % deposit required. 
All items subject to prier sale. 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 

LOS ANGELES 13, CALIFORNIA 
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TV Alignment 
(Continued from page 55) 

imum output as indicated on the scope, 
adjust the primary in the same way. 
The generator output lead is worked 
back, stage -by- stage, to the converter. 
During the alignment process, the out- 
put of the sweep generator should be 
adjusted to the lowest value which will 
give a clear indication on the scope. 
When working back from the detector 
to the mixer, the generator output 
must be reduced as each stage is 
passed to avoid overloading with re- 
sultant distortion of the alignment 
curve. After the converter primary 
has been peaked, all stages should be 
trimmed or touched up if necessary to 
improve the over -all response. (In 
aligning the first i.f. stage, a scope de- 
tector network, Fig. 5, may be required 
to give the proper scope reading.) 

Alignment of Stagger -Tuned I.F. 
Transformers 

Stagger -tuned transformers are 
aligned in exactly the same way as 
single -tuned transformers, except that 
the i.f. frequency is shifted slightly for 
each successive stage. The marker os- 
cillator is set at the correct frequency 
for each stage as specified by the man- 
ufacturer, and the corresponding trans- 
former peaked for maximum output. 

Sound I.F. Adjustment 
These stages follow the alignment 

pattern for regular FM receivers and 
need not be treated in detail. The only 
precautions are to avoid overloading, to 
make sure the bandwidth is 50 to 100 
kc. (as specified for the particular re- 
ceiver), and to adjust the proper sound 
traps to the exact center of the sound 
i.f. carrier. It is extremely important, 
especially in intercarrier receivers, 
that the center i.f. sound frequency is 
aligned exactly 4.5 mc. from the center 
i.f. video frequency. 

Discriminator Adjustment. Video re- 
ceivers usually employ either the Fos- 
ter- Seeley discriminator or some form 
of ratio detector. In many cases it will 
be found that an "X" -type discrim- 
inator curve (see Fig. 8) will make 
adjustments easier than the more fa- 
miliar "S" curve in Fig. 7. The X -type 
pattern can be obtained by leaving the 

Fig. 7. The familiar "S" curve obtained at 
the FM discriminator. The "X" type discrim- 
inator curve shown in Fig. 8 will. in many 
cases, simplify the alignment procedure. 

r\iNJ 

PROJECT ENGINEERS 

DESIGN AND DEVELOPMENT ENGINEERS 

TECHNICAL WRITERS 

AERODYNAMICISTS 
Some stability experience desirable 

ELECTRONIC DRAFTSMEN 

for 
Cabling and Wiring Design, 

Layout and Packaging 

MECHANICAL DRAFTSMEN 
for 

Checking and Layout 

ESSENTIAL 

INDUSTRIAL & GOVERNMENT PROJECTS 

Challenging research, development and 
production programs are in process in the 
fields of flight simulation, television, radar, 
servo- mechanisms, aeronautics, computers, 
advanced armaments, and specialized ma- 
chinery. 

FAVORABLE WORKING CONDITIONS 

Top Pay 

Excellent opportunity for 
advancement on merit 

This Washington suburb has direct access 
to all the cultural, social, educational, rec- 
reational, and industrial facilities of our 
Nation's Capital. 
Housing is adequate in the Washington 
Area. 

Engineering & Research Corp. 
Riverdale, Md. Warfield 4444, Ext. 80 

interviews 8:30 -3:00 Mon.-Sat. 

FOR luateii, 
EARNINGS 

tewo 
RADIO- 

ELECTRONICS RONICS 

Train for Success in TELEVISION, RADIO, 
RADAR and ELECTRONICS. Learn the 
application of RADIO- ELECTRONICS to 
Aviation, Petroleum Exploration and other 
industries. 

You learn on the finest equipment. You 
build equipment. You may join Spartan's 
"Ham" Club. Many large organizations call 
on Spartan regularly for graduates. Often, 
students are hired months before graduation. 

Spartan offers two complete, thorough 
courses, preparing you for Federal Corn - 
munication Commission license tests -first 
class radio telephone, second class radio 
telegraph or class 
"B" radio ama- L,r pAA TAN teur. 

SCHOOL OF RADIO AND ELECTRONICS 

Write Today! TULSA, OKLAHOMA 

MAIL COUPON TODAY 
Spartan School of Radio and Electronics 
Tulsa, Oklahoma, Dept.RTN -61 

Please send complete information. 
Name Age_ 
Street City State 
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Fig. 8. The "X'" type discriminator curve. 

;cope and signal generator set up as 
shown in Fig. 6 and setting the scope 
controls as follows: Horizontal Ampli- 
fier on Internal Saw -tooth Sweep, 
Sweep Frequency on 120 cycles, and 
Sync Selector Switch on External. 
(The external 120 cycle sync voltage 
can be obtained by connecting the 
scope sync leads directly to the input 
filter condenser of the receiver's low - 
voltage power supply, if the power 
supply uses a full -wave rectifier.) 

It.F.. Converter. Oscillator 
.Adjustments 

Make these adjustments with the 
scope connected as before (Fig. 6). 
Connect the signal generator to one 
terminal of the antenna, and connect 
the marker generator to the other an- 
tenna terminal. (In some receivers, 
better results will be obtained by con- 
necting the signal generator only to 
the antenna terminals and coupling 
the marker generator to the antenna 
by placing it close to the sweep gen- 
erator output leads.) Connect a 300 
ohm carbon resistor as a dummy load 
across the antenna terminals. 

Oscillator Alignment. Adjust each 
oscillator trimmer for maximum out- 
put on the scope, following the fre- 
quency settings and adjustment steps 
recommended by the manufacturer. 
For all adjustments, leave the fine - 
tuning control at its center position, 
except in receivers where this control 
must be set otherwise in order to ex- 
pose the oscillator tuning slugs. In this 
case, do not disturb the fine tuning 
setting until all adjustments have been 
completed. 

Again, note that the manufacturer's 
instructions as to the order of align- 
ment must be followed. Some types of 
receivers employing transmission -line 
inductance tuning, for example, re- 
quire that Channel 13 be aligned first, 
and the rest in succession from Chan- 
nel 12 through Channel 2. Other re- 
ceivers may specify that Channel 2 be 
aligned first, while in still others the 
order of alignment will not matter. 

Fig. 9. Matching network to be inserted be- 
tween generator and receiver when genera- 
tor is 50 ohms and receiver input is 300 ohms. 

FROM GEN 
í20n 

TO REC. 

5011 ANTENNA 
TERMS. 

1208 

June. 195 I 

J Always look for the RCA mom.gram 
on the red -black- and -white carton 

It takes an RCA (7 
to restore original RCA performance 

CUSTOMERS COUNT ON YOU to return their RCA Victor Radios, 
Television Receivers, and Record Changers to their original 
high performance standards ... by using genuine RCA service 
parts in your work. 

Fortunately, that's easy ... because RCA stocks over 40,000 
different parts in order that you may repair RCA Victor in- 
struments -with the least amount of effort and with the 
assurance that original performance standards can be restored. 

Genuine RCA service parts are readily available from your 
local RCA Parts Distributor. 

NOW -Volume V, RCA Victor Service Data, 
covers all 1949 RCA Victor radio and television 
receivers and phonographs. Get your copy to- 
day. Only $5.00 at your RCA Parts Distributor. 

RADIO CORPORATION of AMERICA 
ELECTRONIC COMPONENTS HARRISON. N. J. 
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N OW .. You can make PERFECT PATTERN 

adjustments on any television receiver ... ANYPLACE 

... ANYTIME . . . without waiting for Station Test Patterns 

SUPERIOR TELEVISION BAR GENERATOR 

1111 i II 

Teleoís on Cross-Bar Generator 

_. _=1\, * 
- 

) 

COMPLETE WITH SHIELDED 
LEADS AND DETAILED OPER- 
ATING INSTRUCTIONS...ONLY 

5 
NET 

Provides linear pattern to adjust VERTICAL linearity, height, 
centering. 
Provides linear pattern to adjust HORIZONTAL drive, width, 
peaking, linearity, centering. 
Provides vertical sweep signal for adjusting and synchro- 
nizing vertical oscillator discharge and output tubes. 
Provides vertical signal to replace vertical oscillator to 
check vertical amplifier operation. 
Provides horizontal sweep signal for adjusting and synchro- 
nizing horizontal oscillator A.F.C. and output tubes. 
Provides horizontal sweep signal to check H.V. section of 
fly -back and pulse operating power supplies. 
Provides signal for testing video amplifiers. 

FREE- PURCHASE 
ELEVI SION BARGENERAATOR Our 

complete package of TV literature comprising: HINTS 
FOR BETTER PICTURES ON 630TV 630TV DIAGRAM 
ILLUSTRATED TV CONVERSION MANUAL AGC CIRCUIT 
DIAGRAM *RESISTOR & MICA CODE CHARTS and also 
bur latest catalogs and flyers with hundreds of special offers. 

THROWS AN ACTUAL BAR PATTERN 

ON ANY TV RECEIVER SCREEN!! 

Two Simple Steps 

1- 

2- 

Connect Bar Generator to An- 
tenna Post of any TV Receiver. 

Plug Line Cord into A.C. 
Outlet and Throw Switch. 

RESULT 
A stable never -shifting vertical or hori- 
zontal pattern projected on the screen 

of the TV receiver under test. 

SPECIFICATIONS: 

POWER SUPPLY: 105 -125 Volt 60 Cycles 
POWER CONSUMPTION: 20 Watts 
CHANNELS: 2 -5 on panel, 7 -13 by harmonics 
HORIZONTAL LINES: 4 to 12 (Variable) 
VERTICAL LINES: 12 (Fixed) 
VERTICAL SWEEP OUTPUT: 60 Cycles 
HORIZONTAL SWEEP OUTPUT: 15,750 Cycles 

w - - - 'USE HANDY COUPON - - - - 
BROOKS RADIO & TELEVISION CORP. 
84 Vesey Street, Dept. B, New York 7, N.Y. 

Send Superior Television Bar Generator Is) 

@ $39.95 ea. including FREE TV literature package, etc. 

Enclosed find $ 

Check Money order 

NAME 

ADDRESS 

CITY STATE 

WANTED 
YOUR SPARE SURPLUS EQUIPMENT 

DYNAMOTORS SELSYNS AUTOSYNS INVERTERS 
TRANSMITTERS RECEIVERS TEST EQUIPMENT 

Please send list stating condition and lowest price 
No Quantify Too Small or Too Large! 

C & H SALES COMPANY 
Box 356 -SR East Pasadena Station Pasadena 8, California 

TYPE OUR PRICE TYPE OUR PRICE TYPE OUR PRICE TYPE OUR PRICE 
OZ4A $ .80 6B8 $ .93 6SH7 $ .80 50L6GT $1.30 
1A5GT .70 6B8G .93 6S K7 1.04 42 .76 
1G6GT .72 6BE6 1.20 6SK7GT 1.04 VR150/30 1.00 
1LN5 .90 6C4 .95 6SN7GT 1.50 2E22 2.50 
1R5 1.06 6C5GT .51 6SS7 1.05 6C21 30.00 
1S4 .96 6C6 .85 7Q7 .80 357A 22.50 
1T4 .96 6D6 .68 12A6 .48 803 3.00 
51J4G 1.40 6H6 1.04 12SH7 .96 805 2.90 
6AB7 1.20 6J5 .86 12SK7 .98 807 1.59 
6AC7 1.65 6J5GT .51 12SQ7GT 1.22 808 1.70 
6A K6 1.65 6K6GT .91 12SR7 .90 830B 3.00 
6AL5 1.24 6K7GT .70 35Z4GT .85 866A 1.49 
6AQ5 1.40 6SG7 1.04 35Z5GT 1.15 9005 1.50 

All tubes are brand new standard brands. This offer subject to change without 
notice and prior sale. Terms: 25% deposit with order. balance C.O.D. $25.00 
minimum order. 

MANUFACTURERS: Interested in EXPORT? CONTACT: MICHEL LEVIT 

MET1OFOIITAN OVEWAS SUPPLY 
MANUFACTURERS AND DISTRIBUTORS .4a ,Lo.tPOI4TION 

OF ELECTRONIC PRODUCTS OP 

1133 BROADWAY, NEW YORK IO, N. Y.. CHELSEA 3 -Ilos 

100 

R.F. and Converter Alignment. These 
stages are aligned for maximum out- 
put on each channel, with the sweep 
generator and scope connected the 
same as for oscillator adjustments 
(Fig. 6). The correct center frequency 
for each channel should be indicated 
with the marker generator. 

In some receivers which employ a 
stage of r.f. preselection, it may be 
necessary to connect the marker gen- 
erator to some convenient point in one 
of the i.f. stages instead of to the r.f. 
stage. The 20 -30 mc. marker frequen- 
cies might otherwise have trouble in 
passing through the r.f. stages, which 
are tuned from 54 mc. and higher and 
probably would not accept the marker 
signals. (Remember, the purpose of a 
marker in r.f. alignment is the same 
as for i.f. alignment -to fix the exact 
center frequency and to make sure 
the bandpass characteristics conform 
to the manufacturer's specifications. 

Sweep -Checking Faulty 
Components 

The presence of a defective part or 
tube can be detected by giving the en- 
tire video portion of the receiver a 
rapid "sweep check." This is done by 
feeding an appropriate sweep signal 
into the receiver and noting the re- 
sultant waveform on the scope as the 
suspected part is tapped or probed. 
(The scope can be connected across 
the output of the last video amplifier 
or to the grid of the picture tube). A 
noisy, intermittent, or otherwise de- 
fective part or tube will cause the 
waveform to change its shape or am- 
plitude as the defective part is moved. 
The sound channel can be checked in 
much the same way by connecting the 
scope across the output of the audio 
output stage or speaker. 30 

MANIFESTS SCHEDULED 
THE Starved Rock Radio Club, Inc. 

has scheduled its hamfest for June 
3 at the Boy Scout Camp Ki -Shau -Wau, 
near Starved Rock State Park, Illinois. 

Admission at the gate is $1.50. The 
usual complete program is planned 
with special emphasis on entertain- 
ment for the ladies and children. 
George E. Keith, W9QLZ, is the secre- 
tary of the organization. He may be 
addressed at Box 22 -A, Utica, Illinois. 

On June 16th the Radio Association 
of Erie will hold its 25th anniversary 
hamfest at Lake Le Boeuf Park, Water- 
ford, Pa. 

Registration opens at 11 and dinner 
will be served at 4:30 p.m. An elaborate 
program has been planned. 

Tickets are available from Dr. W. 
R. Cook, 929 State St., Erie, Pa. 

The Third Annual Missouri Emer- 
gency Net picnic and hamfest has been 
scheduled for June 17th at Tweedies 
Resort in Eldon, Missouri, on the Lake 
of the Ozarks. 

All hams, XYL's, and YL's are in- 
vited. The committee advises that there 
will be a well- stocked snack bar and 
plenty of prizes. Admission will be 50 
cents. For reservations and further in- 
formation contact Paul M. Cooper, 
WOTGG, Eldon, Missouri. 30 
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CRYSTALS Low Freq. 
FT241 -A. Holder 1/2" Pin spacing, for ham and 
general 

in 
use, Xtal controlled. Signal Generators, 

marked n army Me harmonic frequencies- Direc- 
tions for deriving fundamental frequencies nclosed. 
Listed below by fundamental frequency, fractions 
om itted. 

370 396 420 446 487 
372 397 422 458 488 
374 398 423 459 490 
375 400 424 461 491 
376 401 425 462 492 
377 402 427 468 493 
379 403 429 469 494 
380 404 430 470 495 
381 405 431 472 496 
383 406 433 473 497 
384 407 434 474 502 
385 408 435 475 503 
386 409 436 476 504 
387 411 437 477 505 
388 412 438 479 506 
390 413 440 480 507 
391 414 441 481 508 
392 415 442 483 509 
393 416 443 484 511 
394 418 444 485 512 
395 419 445 486 513 

514 
515 
516 
518 
519 
520 
522 
523 
525 
526 
527 
529 
530 
531 
533 
534 
536 
537 
each 

69c 

447 
448 
450 
451 
453 
454 
455 
456 
457 
463 
465 
498 
500 
501 
538 
540 

each 

$1.49 

BATHTUB CAPACITORS 
PRICE 

MFD VOLT. TYPE EACH 10 FOR 
.5 400 28T $0.23 52.20 
.5 600 2TT .25 2.40 

3X.1 600 3TT .45 4.35 
3X.1 600 3ST .45 4.35 
2X.1 400 3ST .26 2.50 
2X.1 600 3ST .28 2.65 
2X.1 600 3BT .28 2.65 
2X.1 400 2TT .26 2.50 
2X.1 200 2ST .23 2.20 
2X.1 600 28T .26 2.50 
2X.1 600 3TT .26 2.50 
.1 -.1- 400 3ST .28 2.65 
.025 I 

.1 600 2BT .22 2.10 

.1 600 IST .22 2.10 

.1 600 2TT .22 2.10 

.1 600 2ST .22 2.10 

.13 600 2ST .25 2.40 
2X.25 600 3ST .30 2.85 

.05 600 2TT .21 2.00 
1 100 2TT .23 2.20 

20 50 2ST .26 2.50 

SELSYN TESTER 
Magucsyn Instrument Field 
Tester AAF 43623330 Spec. 
40772. To test individual mag. 
Ind. & Xmitters, for isolating 
Faults in magnesyn systems. 
Brand new $90.00 

LEARN 
OR 

TEACH 
CODE 

Uses 6- 
10-24- 
1 1 6 V 

DC, 115 -230 VAC. Can use 
hookup of over 20 students. 
Contains speaker, blinker, 
freq. control, etc., in fiber 
trunk 17 "x13 "x111 ,55 ". 
New $24.95 

VARIABLE 
TRIMMER 

CONDENSERS 
C890 15 MMF 
C993 20 MMF 32c ea. C993 50 MMF 
C677 60 MMF 

MOBILES! 
C.A.P. C.D.! 

6 V. DYNAMOTOR SUPPLY 
RATINGS 

OUTPUT INPUT 
Volts ....450 VDC 6 VDC 
Amps ... 350 MA 45A 

OR 
Volts ....450 VDC 6 VDC 
Amps .. 200 MA 22A 

Originally designed for 
14V, but mobiles over 
U.S.A. report ex. re- 
sults of 6V. 

Brand New, w /Filter Box, 
Starting Relay, $12,95 Mounting Plate. 
Plugs. Set of a $1.00 

(With Dynamotor only) 

AUDIO TRANSFORMERS 
ITEM 
AT61i0 Input O ohms: 2511í ohms ..$0.79 
AT SUB Blurt imateh Subouncer 2(10 ohms 15K ohms 

C. T.: 100K ohms/20K. ohms .69 
AT07O Input to Grid 250 ohms: 60K ohms Ill Fl 1.19 
ÁT566 Input to Grid, 500 /200 ohms: 50K ohms .95 
AT227 Output to lisle, 7500K 500 ohms CT 200 - 

5kcy 1.45 
AT353 Output PP 6L0 to 300/20/12/16 ohms 25 

\\'att 2.95 
AT871 UNIV. Output, Ill Fl. l'ri 20K ohms nec 

15/7.5/5/3.75/1.25 /500 ohms 2.79 
A'1'554 Interstage, 00K ohms: 250K ohms 15db Level 1.95 
AT765 Input 6011 oluus to 50E. ohms .79 
AT707 Interstage ouncer 1(1K ohms: 125/125K ohms .79 
Aí'449 Driver 5K ohm to 4K ohm PI'OLO to PP805 

Class 13 3.89 
AT21 Dual XI OtM1t 300 ohms: 300 ohms and 600 

ohms: 2511E ohms I.35 
AT353 Output 8500 ohms: 19 ohms 25W 1.79 
ÁT415 Output 18K ohms CT to i.ine 125 oltnls 175W 2.95 
AT649 Input Line 5(10 ohms T Grid, 75K ohms .79 

SIANY OTIIEItS 

HEADSETS & MIKES 
HS23 Used Good 
8000 Imp. ...$2.49 
HS33 Used Good 
600 Imp. ..$2.49 
HS30B Replace Ele- 
ments ......60c ea. 
Rubber Earplugs for HS30....10 for 25c 
Matching X F R M R 
C410 Less Cords.59c 
T45 Lip Mikes...98c 
T30 Throat Mike.39e 
CD508T30 Ext. Cords 

/ -Switch Stv141. 
Complete .....$1.25 
Gas - Mask Mike Ele- 
ments 49c 
Cords 3 Cond. Color 
coded approx. 42". 

í5e 
Hdband 1113I 25e 
Iidband 11830 25e 

Tuning Units for BC- 
375 & 191 Diag. for 
Conver to VHF Freq. 
Meter in Out., 1950. 
TU7 4500- 6200KC 
TU8 6200- 7700I(C 
TU9 7700 -100001(('. 
TU20 200- 500KC 

Price $2.49 ea. 

TEST EQUIPMENT 
Frequcu[y Modulated Generator, 

Type 137:1 Frequency 38 SIC -50 
MC. Bange 1 SIC -10 MC. Boon- 
ton Radio. 

Solar Exameter Capacitor Analyzer. 
Tube Tester Model 7050. l'hilco 110/ 

120 AC 60 Cy. 
3' scope No. 155A C. R. Oscillograph 

Il.C.A. 
Test Set I -180A. Hickok 'Model 540 

Test Equipment Tube checker. 
Sweep Signal Generator Model 908. 
McMurdo (Silver). Mange 2 -226 

SIC. Output 0 -.5 V Max. 105/125V 
50/60 Cy. 35W. 

Frequency Meter BC221N 12 5 -20 00 0 
KC. 

Precision Series E -400. Sweep Gen- 
erator F11-TV-AM. 

Signal Generator Model 702. Radio 
City Products. 

Standard Signal Generator Model 
78B. Boonton (Measurements 
Corn.) 

Television Calibrator WR -39A. 
It. C. A. 

Microvolter Model 20 -B Perris In- 
strument Boonton. 

Signal Generator I -216 15 -26 SIC 
CKE 115V/60 Cy. 180 -235 MC. 

Model LU -1. Radar Test Equip- 
ment. Frequency steter & Test 
Oscillator. 

Industrial Instrumlent Bridge. LB2- 
D'R1. 10 Watt 115V GO Cy. 

Industrial Instrument Bridge IIN -1. 
llunter charging control analyzer 

Model 37212. 
Ilickock Thermo Armmeter Model 

14T #1 -4270. 
Weston DC Milliantmeter Model 

#155. 
Leeds & North Type S Test Set 

#5300 #5410. 
RCA Voltmeter Ohntyst, 
Leeds North Galvanometer #2420A. 
GR Output Meter #783A. 
Boonton Q Meter Type 160A & 170A. 
Industrial Bridge LBID. 

Write or Phone for Prices 

INSULATORS 
Feeder Support IN81 -1N52 Porc. 

Standoff 11/2 H x 11i0 D. 
IOc ea.; 10 for 75c 

Feed Thru IN84 -XS1. Complete w/ 
Hdwro 15c ea.; 10 for $1.25 

Feed Thru Lapp Bowl Sim to XS3 for 
2%" hole. 60 L x 3" dia..$1.25 ea. 

ANT Insulators. IN81 3%a L x 1 :e 1. 
18e ea.; 10 for $1.50 

Feeder Spreaders 211 /10 x 7/ís ". 2" C 
to C Boles Price loe 

Feeder Spreaders 21/2" L x %" So. 1% 
C to C Holes Price 8c ea. 

Locke Suspension Ins Cat # CAL 
61249. 18" L x 2" D Price $19.95 

Telephone Knob Insulator Whiteall 
Tatum #4. Heavy Glass Price $2.29 

Many Others-Write 
ANTENNA MAST 

Are you in a dead spot. if you can't 
get a good T. V. Picture. Here is a 
Sig. Corps Ant. mast 30' high of 
rugged plywood construction to solve 
your problem. It telescopes into 3 ten 
ft. sect. for easy stowage. Easy to Milt. 
Comp. with stakes & rods.. Ea. $19.95 

DYNAMOTORS 
Input Output Radio 

Type Volts Amps. Volts Amps. Set 
PE86 
DM416 
DY- 2 /ARR -2 
DM36 
D M25 

DM3IA 
DM42 

PEIOIC 

BD AR 93 
23350 
35C0458 

28 1.25 250 
14 6.2 330 
28 1.1 250 
28 1.4 220 
12 2.3 250 
28 1.25 275 
28 7 540 
14 46 515 

1030 
2/3 

13/26 12.6 400 
6.3 8(10 

28 3.25 375 
27 1.75 285 
28 1.2 250 

.060 RC 36 

.170 RU 19 

.060 ARC -5 

.080 SCII 508 

.050 BC 307 

.070 ]3C 348 

.250 BC 456 

.110 SCII 506 

.050 

.135 SCR 515 

.020 

.150 

.075 APX -1 

.0(i0 
ZA -085 12/24 4/2 500 .050 
ZA -056 12/24 8/4 12/275 3/110 
B -19 pack 12 9.4 275 .110 Mark II 

500 .050 
D -104 12 225 .100 

440 .2110 
DA-3A 28 10 300 .1160 SCR 522 

150 .010 
14.5 .5 

5053 20 1.4 250 .000 APN -1 
PE73CM 28 19 1000 .350 BC 375 
DM21 14 3.3 235 .000 BC 312 
CW2IAAX 18 12.6 400. .135 

26 6.3 300 .020 
9 1.12 

14 40 1000 .350 MC 191 
28 10 300 .200 SCR 

150 .010 522 
14.5 .5 

PE 86 DM 32A DY 22 ARC 3 DAG 33A 

BD 77101 
PE94 

Screen Mod. 
XFRMR for 
pair of 807's 
PP - PP or 
Baril Side - 
tone Wndg. 

95c 
T. U. for 
BCAR230 or 

430 
3.2 -4MC 
5 -6.2 M C 
I.2 -í.5M C 
I -1.2 M C 
Price 95e ea. 
4 -5MC w/ 
4495 K C 
XTAL $1.69 

ea. 
NEW -BC- 
906 FREQ. 
METER - 

NEW 
I t a u g e 1 5 - 
2 2 . 5 MC- 
13 a t. opera- 
tion w i t h 
precision vel- 
vet vernier 
dial , tuning 
charts, 0 -500 
D.C. micro - 
ammeter, di- 
ode - Triode 
a n d plug -in antenna. 
Contained in 
()lack alumi- 
num carrying 
caso 12. x 
8% x 
Price $15.95. 

PRECISION 
O RESISTORS 

.6 128 10,000 
1.01 250 12,000 
5 300 12,000 

105.05 430 17,000 
.1 4011 17.300 

18 800 20,000 
43.5 920 25,000 
50 1100 30.0)10 
75 4300 33.000 
82 5000 40.000 

120 7500 55,000 
125 8500 57,000 
128 10,000 75,000 
150 10,000 84,300 

30c ea. 10 for $2.50 
100.000 150,300 
120,000 220K 
120,000 250K 

40e ea. 10 for $3.50 
1 Meg. 75c . 

MODULATION XFMRS. 
#9466 P -P 807's to P -P or 

Par. 807's R.F. 300 Obm 
Sidetone Wdg. ....$1.65 

#T104 P P OLO's to 832 
RF, 20W . $1.49 

4/5051 Screen Mod: 807 to 
P-P or Par. 807's: Side - 
tone Wdg. 950 

AMPS -RF 
0 -4 Amp RF GE Type DW52. 
2% Accuracy. Expanded Scale. 
2.19" dia. Int. Thermocouple. 
List Price $19.75. 
Our Price $2.95 
Fish Pole Sectional Antennas 
M549 -50, 61/4 ft. .... 49c 
MS49 -52, 121/ ft. ....51.69 
MS49 -53, 16 ft. .... 2.49 
MS49 -56, 25 ft. .... 5.98 
BASES; MP22 , 3.95 

MICA CAPACITORS 
SOLAR XMO 

TAPPED POLES 

Mfd. 
2500 

.00001 

.000025 

.00003 

.00005 

.000075 

.0001 

.00015 

.00025 

.0003 

.0004 

.0005 

.00075 
.00085 
.001 
.0015 
.0016 
.0017 
.002 
.0023 
.003 
.004 
.005 
.006 
.0063 
.0069 
.007 
.0075 
.0076 
.008 
.01 
.015 
.02 
.025 
.027 
.03 

Price 
V Test 

$0.35 
.35 
.35 
.35 
.35 

.35 

.35 

.35 

.35 

.40 

.40 

.40 

.50 

.50 

.50 

.55 

.65 

.65 

.75 

.95 

.95 

.98 

.98 

.98 

.98 

.98 
1.05 
1.25 
1.25 
1.30 
1.30 
1.35 
1.45 

5000 V Test 
.0015 1.75 
.002 2.00 

Solar XQ 
Solder Lugs 
2500 V Test 

.01 

.015 
.02 
.04 
.001 
.0015 
.002 
.0022 
.0023 
.0024 
.0025 
.0027 
.003 
.004 
.005 
.0056 
.006 
.0063 
.0075 
.0076 
.008 
.0085 
.0005 
.00085 
.00015 

1.25 
1.30 
1.50 
1.75 

.60 

.60 

.75 

.75 

.75 

.75 

.75 

.80 
.80 
.85 
.90 
.95 
.95 
.95 

1.00 
1.00 
1.05 
1.20 

.60 
.70 
.60 

TOP TRANSFORMER 
BUYS 

These XFRMRS are Army 
Spec. All Underrated. 

Comb. Transformers -115V/50 -60 cps input 

Item N.V. Amp. Filaments Price 
CT -861 2 OOVCT .175 7.5VCT /4A, 2.5V/10A. $10.95 
CT -142 645VCT .060 5V/2A,6.3V/1.2A 4.25 
CT -825 360VCT .340 6.3VCT /3.6, 6.3VCT /3A 3.95 
CT -076 600V .100 2 x 12.6V/1 1.95 
CT -626 1500V .160 2.5/12, 30/.100 9.95 
CT -15A 350VCT .070 6.3/.6, 6.3/1.83 lbs 2.95 
CT -071 110V .200 33/.200, 5V /10, 2.5/10 4.95 
CT -378 2300V 4 MA 2.5/2 6.95 
CT -367 580VCT .050 5VCT /3A 2.25 
CT -721 550VCT .100 6.3/1, 2.5VCT /2 2.95 
CT -99A 2x1IOVCT .010 6.3/1A, 2.5 VCT /7A 3.25 
CT -91A 726V .100 5V /3A, 6.3/3.5 3.25 
CT -441 50V .200 5V/2.4, 5V/1.2 2.29 
CT -408 350VCT .026 MA 5V /3A 2.75 
CT 931 585VCT .086 5V /3A, 6.3V/6A 4.25 

CT -610 1250 .002 MA 2.5V/2.1A, 2.5V/1.75A.. 4.95 

CT -137 350VCT .026 MA 5V /3A 2.75 
CT -102 1080VCT .055 25V/3A,6.3V/1.8A,6.3V/1 2A.5.95 
CT -866 330V .065 6.3V/1.2, 6.3V /600 MA 1.75 

CT -319 330VCT .085 5V/2, 6.3/7.5, 6.3/3 3.25 
Filament Transformers- 115V/50 -60 cps input 
Item Rating Each 

FT -029 13.5V /1.11A S .79 
FT -346 SVCT/13/5, 5VCT/6.75, 5VCT /6.75 5.95 
FT -781 866 Trans. 2 x 2.5/5A 2.25 
FTG -31 2.5V/2.5, 7V /7A (Tape @ 2.5V/2.5A), 16 lbs 9.95 
FT -674 8.íV /1.5A 1.10 

FT -157 4V /16A, 2.5V/1.75A 2.95 

FT -391 6.4V /3A 1.10 

FT -736 2 x 6.3VCT/3.2 -1.2A 1.49 

FT -899 2 x 5 V /5.5A 29000 Rms 22.95 
FT -418 6.3VCT /IA, 6.3VCT /7A 1.95 

FT -735 6.3VCT /5A, 6.3VCT /1A 1.79 
FT -101 6V/.25A .79 
FT -738 6.3VCT /IA, 5V /2A 1.69 
Plate Transformers- 115V/50 -60 cps input 

Item Rating Each 

PT -976 Auto: 12OVCT /10 MA $ 0.69 
PT -3íA 2 x 300V/5 MA .79 
PT -46A 4080VCT N.L. 3% to 1 8° H x 6" W x 7" L 20 lbs .29.95 
PT -033 4150V/400 MA 1111 e 9% W x 9° D 70 lbs 49.95 
1T -75 -2 3780/3446/3112VCT/77 MA 10.95 
PT -28 -1 4600VCT /.077 12.95 

PT -403 Auto: 70V /IA 2.29 
PT -160 1120VCT /770 MA, 590VCT/82 MA, 25 lbs 24.95 
PT -170 Auto: 156/146/137/128 -.71A 3.29 

PT -139 42V/46V/50V/55V/15.2A 7'/ex7" W x 61/40 H.. . 10.95 

PT-31A 2 x 300V/5 MA 
PT-976 120VCT/10 MA 
PT-67-1 62V/3.5A 
PT-12A 280VCT/1.2A 

.79 

.79 
2.95 
2.95 

OIL CONDENSERS 
Mfd. Volt. Price 
5 50 $0.45 
650 80 1.95 
5 150 AC 1.45 
15 220 AC 2.20 

1 500 .40 
7 600 1.25 
20 600 2.10 
0.5 750 AC 1.59 
0.5 1000 .69 

2x0.5 1000 .70 
1 1000 .75 
1.5 1000 .85 
2 1000 .90 
4 1000 1.75 

3x.01 1200 1.35 
0.0016 1500 1.25 

1 1500 1.30 
1.5 1500 1.40 
2 1500 1.45 

2x0.1 2000 1.10 
1 2000 1.45 
2 2000 2.25 
3 2200 2.45 
0.5 2500 1.35 
1.5 2500 1.35 

0.15 4000 1.20 
2x0.1 4800 1.20 

0.1 6000 1.20 
2x0.1 7000 1.25 
0.1 7500 1.25 

2x0.15 8000 4.75 
MANY OTHERS 

CAPACITORS 
CERAM ICON 

MMF. MMF MMF. 
3 35 82 

3.1 47 125 
4 50 200 

11 51 240 
13 60 250 
14 62 345 
15 05 350 
20 70 500 

220 1000 
25 

$7 PER 100 
SILVER MICA BUTTONS 

MMF. MMF MMF. 
40 175 500 
50 180 2000 

100 185 
$7.50 PER 100 

932 PHOTO TUBE 
Gas Photo - 
tube having 
S1 response, 
particularly 
sensitive to 
Red and Near 
Infrared Ra- 
diation. Can 
be used with 
i candescent 

light s source. Send for 
Data. 75c Price 

ARC 5 
MODU- 
LATOR 

MD7 /ARCS b ' : Plate Mod- ulator w/ 

dynamotor complete 
/Tubes 1 -1255, God 

cond. Price 
$6.95 

BC456 Screen 
Mod. $2.25 

EE89A 
TELEPHONE 
REPEATER 

o Used extend 
field telephones, 

teleg. & 20 cyc. ing- 
ing possible over lines 
complete w /3Q5 tube 
& phone. Feather- 
weight. Price $9.95 a ptc 

é-. 

Heineman Ckt Bkrs 
for AC -DC peration. 
AM 1510M 7 Amp 

1614 80 Amp 
1614 50 Amp 

Price each ....51.10 
Aircraft 
R 
# 429 
for Mo- bile r 

A i r craft 
C overs 
f r o m 
201 Kc 
UP by inter. 

change plug in tuning 
units includes one Dual 
Tuning Unit: 200 KC. 400 
KC. & 2.5 Mc -4.7 Mc. Less 
tubes. Rec. Only a few 
left. $3.95 ea. 

All nterch. guar. Mail orders promptly filled. All prices F.O.B. N. Y. C. Send MO or Chk. Only shipping chgs. sent C.O.D. Rated Concerns send P.O. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. N -6 Chas. Rosen Phone: Dighy 9 -4124 

MIN. ORDER $3.00 
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POWER SUPPLY KIT 
800VCT 200 MA, 6.3V 4A, 5V 3A x- former, 200 

MA choke, dual 8 x 8 MF 600V oil $7.95 CapaeitOr i 

* 
* * * 
* 
* 6 HY 65 MA 2 for I .99 * 10 HY 80 MA 240 OHM .99 
*. 30 HY 100 MA 400 OHM Herm. Seat 2.95 

7 HY 1 25 MA, Cased $1.10 ea.; 2 / 2.00 * 10 HY 150 MA 140 OHM 
*. 7 H 

1.69 
200MÁ 100 OHM. Cased 4.95 

4 -16 HY 200 MA 140 OHM Swinging CH 4.95 * 3 HY - 0 MA 15 OHM Herm. Seal 1.25 
*. 15 HY 250 MA 60 OHM. Cased 3.49 

3 -14 IIY 300 MA 80 OHM Swinging CH 6.95 * 6 HY 300 MA 65 OHM, Cased 4.95 
8 HY 300 MA 80 OHM, Cased 6.95 
6 HY 350 MA 72 OHM, Cased 5.50 * 4 HY 400 MA 100 OHM, Cased 5.95 * 6 HY 450 MA 80 OHM, Cased 6.50 * '7 HY 750 MA 40 OHM, Cased 11.50 

* 115V FILAMENT TRANSFORMERS 60 CY *, * 2.5 VCT 10 A, 10KV Insulation $4.50 * *. 2.5 V V 6 Amp, 2.5 @ 6 Amp 3.45 *. 
5 VCT A, 2.5 KV Insulation 2.55 * 5 V 12 A, 2.5 KV Insulation 5.95 * * 5 V 20 A, 2.5 KV Insulation 6.85 * 

* 
* 6.3 V 3 Amps 2 45 

3.95 6.3 V 4 A po, 6.3 V 4 Amps 2.95 
1f*l' 6.3 V 3.5 A. 2 2.5 V 3 Amps ea 3.95 * 6.3 V 3A, 2.5 V 6 AMP Herm Seal 3.49 * * 6.3 V 8 Amps 2.95 .. 

115 V POWER TRANSFORMERS 60 CY 
435 VCT 145 MA, 6.3 V SA. 5V 3A $ 2.49 * 700 VCT 90 MA. 6.3V 4A. 5V 3A 4.50 * 

2 95 * 700 VCT 
VCT 185 A,6 3V 4A, 5V 3A 5.95 * 800 VCT 200 MA. 6.3V 4A. SV 3A 7:95 * 

* 8750 -600 -0- 600-75'0 225 MA 
A, SV 6A, SV 2A 

8 95 * 3200 VCT 450 MA 

* OIL CAPACITORS 

10 VCT 10 A. 2.5 

Mobile Antenna 152.162 MC 
ATTENTION! Cab Co., Police & Fire Depts., Utili- * 
ties, Govt. & Civilian Defense Agencies. GE Model 
4EY1CI Antenna Kit, consist f 1 ea. 181 /z" Di- 
pole, 12 ft. RG58 -U eco -ax Cable, RF Antenna. 
Conn., PL2 59 Conn. & Installation hardware. Can 
be cut for higher freq. 
New. Individually Boxed $4.95 

CHOKES 
10 for $45.00 if * * 

* * 
* * * * * * 
* 

KV Insulation 6.00 * 6.3 V 12A, 6.3 V 2A Herm Seal 5.95 * 

24.50 * 
7 MF 330 VAC. .50.95 * .5 MF 600 VDC.. .45 
2 MF 600 VDC.. .79 
4 MF' 600 VDC.. .90 * 6 MF 600 VDC.. 1.05 * 10 MF 600 VDC. 1.95 
° MF 1000 VDC. .90 

* 5 MF 1000 VDC. 1.95 
10 MF 1KV DC.. 3.25 

*, 15 MF 1KV DC.. 3.95 
2 MF 1.5 KV DC. 1.75 
4 MF 1.5 KV DC. 2.75 * 6 MF 1.5 KV DC. 2.95 
.1 MF 2000 VDC. 1.79 

.25 MF 2000 VDC.$1.95 
1 MF 2000 VDC. 2.10 * 
2 MF 2000 VDC. 2.75 *- 
4 MF 2000 VDC. 4.50 
8 MF 2000 VDC. 5.95 * 
.5 MF 2500 VDC. 1.39 * 
.25 MF 3000 VDC 2.25 
2 MF 3000 VDC. 5.50 * 
3 MF 4000 VDC. 7.95 * 
1 MF 5000 VDC. 5.50 * 
2 MF 5000 VDC.10.50 
4 MF 5000 VDC. 11.50 If' 
2 MF 6000 VDC..12.95 .k 
.1 MF 7500 VDC. 1.25 

NEW ITEMS 
304TL tubes 
OCTAL PLUG IN 1000 KC XTALS, ideal 

BC221 & LM freq meters 6.95 * 
OCTAL PLUG IN GERMANIUM XTALS. Similar to *. 

units $2.95 
14.95 * 

New LM freq mtr. calih hook, xtal 125.00 *- 
METERS * 

0 -100 ua 4" SQ, SP, SCALE $9.95 * 
Weston 0 -30A De 21 /a" Aircraft 3.49 * 

* 
for 

$ 17.50 * 

1N34'1341%;11:4".= plug in 
BC 684 

ADJUSTABLE ELECTRIC TIMER 

* * * * * 
* * * * 

11/4-15 min., telechron 
115V 60 cy motor, mi- 
cro SW, on -off SW, pilot 
light, etc. Housed in 
plastic cabinet. All ad- 
justments front panel. 
Ideal for Labs, schools, 
etc. New 55.95 ea. 
2 for $10.00 

COMPONENT BARGAINS 
5 Screw Term. Strip (6/32 Screw).. 10 for $1.20 
Barrier Strip Yellow Bklt. 6 Term... 10 for 1.50 
5 Way Binding Post, Red or Black ea .40 
Octal Sock., MIP. Mica Filled.......10 for 1.00 
Vs" Fluted Knobs. brasa insert 1/4 "..10 for 1.20 
Dual lOAmp, 115V, 60Cy. Circuit Breaker 2.95 
.O3MF 400V Metal Cased Oil Tub. Cap...10/ 1.99 
.IMF 600V Metal Cased Oil Tub. Cap...10/ 2.49 
1 
MF 600V Metal Cased Oil Tub. Cap...10/ 4.50 

.1 x .IMF 600V Aerovox Bath -Tub St...10/ 5.00 
x .SMF 600V C -D Bath -Tub St 10/ 9.95 

1MF 200V Bathtub St .75 
MF 600V Bathtub St 1.25 

95 
*, 

4MF 15OVAC GE Oil Cap . 

4MF 600V C -D Oil Cap TQ Type 5/ 2.95 
7MF 600V Oil 1.49 *. 
8 x 8MF 600V Oil .. .. ... ..... 1.95 
C -D IOOMF 50V Electrolytic Cap 5/ 2.25 * 
20MF 50V Bathtub Electro. Cap. St .49 *. 
IMF 400V Aerovox 484 Tub. Cap SO/ 2.50 
Muter KS136B 2 -8MMF Var. Cap 10/ .99 * 
.00IMF 600VW Trans. Mica Cap .80 *. 
.O1MF 1200VW Trans. Mica Cap .99 
.003MF 2500VW Trans. Mica Cap .99 
.005MF 2500VW Trans. Mica Cap .99 
.002MF 3500VW Trans. Mica Type 9 1.25 
Four Quadrant Phase Shift Cap 3.50 * 
C.H Luminous Tip Bat Handle Aircraft Togg * 

SW.. SPDT, 5A 125 V 10 for 1.98 
SPST As Above 10 for 1.95 
SPST As Above, momentary only ea .25 
SPDT AS ABOVE, neutral center ea. .49 
Cramer Time Delay Relay, 120 Sec 120 VAC. 9.95 * 

m' Pot -om. Type SP Relay, 6 VAC. DPST .... 1.95 
GE Relay 115 VAC DPDT, 20 amp. CTS.... 4.95 
1000 KC Crystal. 
Precision 100KC Xtal 6.95 
I2HY 160 MA CHOKES $1.25 ea., 2 for 1.98 *. 
SOLA Constant Volt Trans. 115 V 50 Cy 

Out. 115 V 250VA 39.50 * 
IRC .OK 100W fixed. 2.5K 100W ADJ., Pr 1.25 
Rheostats -50 ohm 25W. 100 ohm a .59 
Pilot Light Assembly, Polaroid Dimmer type. * 

Red. Green, Amber, White ea. ,24 * 

* * * * * * * 

Audio Modulation Tests 
(Continued from page 53) 

erence to compare with a signal of the 
same initial phase and frequency. The 
modulated carrier and the low fre- 
quency tone are mixed and applied to 
the system under. test. Phase shift will 
cause a displacement of the low fre- 
quency, in relation to the modulation 
envelope, which may be easily ob- 
served on an oscilloscope. This tech- 
nique would seem to conveniently lend 
itself to the analysis of elements such 
as telephone lines where it might be 
difficult to provide an accurate refer- 
ence voltage by conventional means. 
However, transient distortion in the 
system may alter the characteristics 
of the modulation envelope and it may 
be desirable to use a carrier of vari- 
able frequency in order to average the 
results obtained. Oscilloscope photos 
of phase shift measurements by this 
method are shown. It is interesting to 
note that if an in -phase signal is 
mixed with a modulated carrier, the 
scope pattern will at first glance ap- 
pear to show rectification although 
actually the waveform of the high 
frequency carrier is unaltered. Never- 
theless, the resultant complex wave 
may have assymetrical characteristics 
distressing in certain types of equip- 
ment. 

The modulator used in the fore- 
going experiments is shown in the 
accompanying photograph and in- 
cludes a number of characteristics 
considered desirable for this type of 
work although being relatively simple 
in design. Modulation percentages 
variable from zero to well over 100% 
may be easily obtained with good sup- 
pression of the modulating frequency. 
Wide range transformers are em- 
ployed in order to permit observations 
at the extremes of the audio spectrum 
and provision is made either for in- 
ternal 60 cycle modulation or external 
modulation of variable frequency. In 
order to permit high percentages of 
modulation with a minimum of dis- 
tortion of the modulated frequency, a 
large amount of degeneration is used 

* in the cathode of the modulated stage. 
This, in turn, considerably lowers the 
output obtainable from the device, but 
improves the waveform of the modula- 
tion envelope as well. 

An interesting, though unprecise, 
experiment is to apply speech or music 
to the input of the modulator and 
aurally observe the results through a 
reproducing system at various percent- 
ages of modulation by a constant non - 
harmonic frequency, such as 60 cycles. 
A test of this nature may give some in- 
dication of the tolerance of a particu- 
lar reproducing system or listener for 
this type of intermodulation distortion, 
and is probably more reliable than 
comparisons between audio amplifiers 
in which variations in circuitry and 
components may produce other results 
than differences in intermodulation 
percentages. Limited listening experi- 
ments indicated that the objection- 

1 * 
TERMS: 256/ Deposit with order, balance * 

C.O.D. Rated firms open account *. 

POLY -TECH 
919 Dawson St., New York 59, N. Y. * 

Tel. MUrray Hill 6 -2650 * 

.4.,.. , Arliti 
BD -57 
SWITCHBOARD 
Perfect for Audio patch panels, etc. 60 jacks, 
27 plugs & cords, the manual included. 
NEW $ 1 4.95 

Running Time Meters 
Sangamo Model 17 -B 

In hours & 1 /10th hours to 
9999.9 110/230 V, 60 cycles, 
A.C. (Please specify voltagé.) 

110/230 V $4.95 
230 V only 3.95 

Variable Reset Timers 
Songamo Model 21 

Opens circuit froh 0 to 3 min- 
utes, calibrated in 5 second in- 
tervals. Will handle 10 Amps or 
more (please specify voltage). 
110 /230 V...$4.95 230 V only...$3.95 

Spare parts for SO. SN, SQ, Etc. Radar 
Beachmaster & Power Amplifiers, BC -375, 
191 TDE, TCP, RBI, Etc. 

Tremendous Assortment of Mica and Oil filled 
Condensers, wire -wound Resistors, Relays, 
Transformers, etc. 

Write for Quotations on Your 
Requirements 

FOB Oakland, 25% cash with order, balance 
COD. 

EMMONS RADIO SUPPLY 
405 10th St. Oakland. Calif. 

"just like 
being there" 

Siedet 
1401 Recorder 

installed in Model 
501 Carrying Case 

By any standard of comparison, the 
best buy in the tape recorder field. 
Model 1401 - Basic recorder ready 
for installation. Professional user's 
net price, .......... $345.00. 
Write for Bulletin #102 

Manufactured By 

Berlant Associates 
4917 'HY . Jefferson Boulevard 

Los Angeles 16, California 
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ableness of intermodulation distortion 
was greater when the modulation was 
accompanied by high order harmonic 
distortion of the modulated tone, 
much higher percentages being toler- 
able when the carrier was undeformed 
other than in amplitude. 

In conclusion, the modulated wave 
technique appears to have useful ap- 
plications in nearly every phase of 
audio testing from precise laboratory 
analysis to tests of subjective quality. 
The relative lack of complexity of the 
equipment required, as well as the 
versatility of the tests that may be 
performed, should well recommend 
this technique to the worker in the 
audio field. 

-CI- 

PATCH PANEL SPEEDS 
AMPLIFIER TESTING 

By HUGH LINEBACK 

BY borrowing an idea from broadcast 
stations, a handy accessory for am- 

plifier testing can easily be made for 
the service shop. One of the routine 
annoyances in testing different kinds of 
amplifiers is matching the plugs used 
for input connections. Some spare con- 
nectors of the types frequently encoun- 
tered are mounted in the sides of a 
small metal box, as shown in Fig. 1. 
The input connectors are terminated 
in phono jacks mounted on the top of 
the box. Output cables from the other 
side are fed by similar jacks, so that 
the desired coupling can be made 
quickly by means of a "patch cord." 
This cord is a short length of shielded 
wire, with a phono plug on each end. 
While this arrangement handles only 
one "hot" wire, the shield being 
grounded, it will be found that most 
three- terminal plugs have two of the 
terminals connected together and 
grounded at one point in the amplifier, 
so that this type of system could be 
accommodated. 

In some cases it might be desirable 
to include connectors which would en- 
able plugs of the PL -54 and PL -55 types 
to be interchanged. The binding posts, 
one of which is grounded to the box, 
make it easy to simply take the wires 
from a microphone or pickup and at- 
tach the desired termination. Binding 
posts could also be provided for the 
output if needed. Of course, since this 
versatile arrangement has the small 
phono jacks and plugs already avail- 
able, equipment having such fittings 
can easily be handled. 30 

Fig. 1. 

PHONO_ 
PLUGS 

SHIELDED 
PATCH 
CORD 

HIC. 

JACK 

BINDING POSTS 
PLUG 

OUTPUTS 

CABLE 
INPUTS 
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HELP: HELP: HELP: 
Let John F. Rider help you untangle your servicing problems. RIDER 
MANUALS AND BOOKS have guided tens of thousands of service- 
men on to better servicing and greater profits. They can be your 
"good right hand," too! Order from your Jobber today! 

RIDER MANUALS 
Now, more than ever, it is urgent that you 
have at your fingertips the priceless servicing 
data that can be found ONLY in RIDER 
MANUALS. 

Rider TV Manual Vol.6 
ACCURATE ... AUTHENTIC .. . 

FACTORY -AUTHORIZED TV serv- 
icing information DIRECT from 
66 MANUFACTURERS. Big 12" x 
15" page size, and all pages 
filed in place. Large, easy -to- 
read diagrams. Everything you 
need to speed servicing and sat- 
isfy your customers. 

Exclusive Features: 
ALL TV production runs and changes from 
August, 1950 through January, 1951. 
Circuit action descriptions. 
Unpacking and installation material. 
Signal waveforms for troubleshooting. 
COMPLETE alignment data. 
COMPLETE parts list. 
Circuit changes. 

Equivalent of 2320 pages (81/2 "x11 ") plus 
Cumulative Index Volumes 1 through 6 . 

$24.00. With all 6 RIDER MANUALS you will 
own the world's greatest compilation of TV 
servicing information. SEE YOUR JOBBER 
TODAY! 

Now Available! 

RIDER MANUAL Vol XXI 
FACTORY -AUTHORIZED serv- 
icing material from 61 man- 
ufacturers ... AM -FM -Auto 
Radios - Record Changers - 
Disc and Tape Recorders. 
Coverage from December, 
1949 through October, 1950. 
1,648 pages PLUS Cumula- 
tive Index Volumes 
XVI through XXI $21.00 

Television Manual Volume 6 (Plus Index)............... $24.00 
Television Manual Volume 5 (Plus Index) .................. 24.00 
Television Manual Volume 4 (Plus "slow It 

Works" Book and Index).. 24.00 
Television Manual Volume 3 (Plus "How It 

Works" Book and Index)...._ ................... ............................... 24.00 
Television Manual Volume 2 -In new, larger 

page size 12" x 15 ". (Plus "Ilow It Works" 
Bookand Index) ......................._............................ ............................... 24.00 

Television Manual Volume I (Plus "Ilav It 
Works" Book and Index) .........._ ................ ............................... 19.80 

VolumeXXI .. ......................................... ...................._...._.... 21.00 
VolumeXX ......................._............................................. ......._....................... 21.00 
Volume XIX .. 22.50 
VolumeXV I I I .................................... ............................. 22.50 
VolumeXVI I ....._..---.._........_ ........................._.. ................_.._........... 19.80 
VolumeXVI ................._................................................ ..................._........... 9.90 
VolumeXV . .............................................. ......_...._..........- ...... 22.50 
Volume XIV to VII (each volume).... ............_...._ ............. 19.80 
VolumeVI ....._........._...__ .............._..._..........._...... .........._...._...._...._._.._ 15.00 
Abridged Manuals I to V (one volume)....._............._ 19.80 
Master Index, Covering Manuals Vol. I to XV_._ 1.50 
PA Equipment Manual, Volume I... 18.00 

RIDER BOOKS 
Practical books, written by men with actual 
firing line experience . , . help you increase 
your knowledge . , . save you time and 
money. 

BEAT THE TUBE SHORTAGE 
RECEIVING TUBE 

SUBSTITUTION 

GUIDE BOOK 
by H. A. Middleton 

For TV -AM -FM Receivers 
and Allied Equipment 

This amazing book shows you how to keep radio 
and TV sets working even though exact tube 
replacements are unavailable. 2500 radio and 
television tube substitutions listed, TV receiver 
filament wiring; heater substitution wiring in- 
structions; tube types classified by functions 

. plus other important data you must have in 
order to keep receivers going. 224 pages, 
81/2 "x11" durable paper cover ...,._... Only $2.40 

ENCYCLOPEDIA ON CATHODE -RAY 
OSCILLOSCOPES AND THEIR USES 
by John F. Rider and Seymour D. Uslan 

This is the ONLY book that so 
fully describes the oscilloscope 

its application in servicing, 
engineering, research. It con- 
tains thousands of time -saving 
and work -saving references, 
charts, waveforms, etc. More 
than 70 different models are 
described with specifications 

and wiring diagrams. 992 pages. 81/2' x 11 ". 
3000 illustrations. 22 chapters, completely in. 
dexed........... ............................... ...........................Only $9.00 

TV INSTALLATION 

TECHNIQUES 
by Samuel L. Marshall 

Here are facts you should know 
about wind surfaces, mounting 
requirements, etc. Here is ac- 
curate data on receiver adjust- 
ment in the home. Here are 
municipal regulations in all 
major TV areas. Here is com- 

plete information on mechanical and electrical 
considerations. 330 pages, 55 /e" x 85 /8". 270 
illustrations. Cloth bound.. ..................Only $3.60 

OTHER BOOKS FOR THE SERVICEMAN 
TV Master Antenna Systems.........._....._..... .. .......................$5.00 
TV and Other Receiving Antennas .......... ..........................$0.00 
Radio Operator's License Q & A Manual, 

2ndEdition ..........._ ................... ............................... ..........................$6.00 
The Business Helper ............. ............................... ..........................$2.00 
FM Transmission and Reception ............. ..........._........_.....$3.60 
TV Picture Projection & Enlargement....... 
Broadcast Operator's Handbook ............ ..........................$3.30 
Understanding Vectors and Phase......Cloth Cover $1.89 

Paper Cover $0.99 
Inside the Vacuum Tube 

Installation and Servicing of Law Power 

................_._____... ............__............$4.50 
Understanding Microwaves . 

Public Address Systems 

...._....__ ........._...__._..._....$6.00 
Servicing by Signal Tracing.. 

...... ............ ........._..____..._.. 
Vacuum Tube Voltmeters ( Revised )........._.-___......$....$41..89 50 
Automatic Frequency Control Systems ..........._.._........$1.75 

JOHN F. RIDER PUBLISHER, Inc. 480 Canal St., New York 13, N. Y. 
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With the New Improved 1951 

Progressive Radio "EDU -KIT" 
ONLV 

4.4/94 2.5 
FREE 
TOOLS 
WITH KIT 

ABSOLUTELY NO 
KNOWLEDGE OF 

RADIO NECESSARY 

NO ADDITIONAL 
PARTS NEEDED 

EXCELLENT 
BACKGROUND 

FOR TELEVISION 

10 -DAY MONEY -BACK GUARANTEE 

WHAT THE PROGRESSIVE 
RADIO "EDU -KIT" OFFERS YOU 
The Progressive Radio Edu -Kit" offers you .e 

home study course at a rock bottom price. Our Kit 
is designed to train Radio Technicians, with the 
basic facts of Radio Theory and Construction Prac- 
tice expressed simply and clearly. You will gain a 
knowledge of basic Radio Principles involved in 
Radio Reception, Radio Transmission and Audio 
Amplification. 

You will learn how to identify Radio Symbols and 
Diagrams; how to build radios, using regular radio 
circuit schematics; how to mount various radio 
parts; how to and solder in a professional 
manner. You will learn how to operate Receivers, 
Transmitters, and Audio Amplifiers. You will learn 
how to service and trouble -shoot radios. In brief,, 
you will receive e a basic education in Radio ex- actly litre the kind you would expect to receive it 
a Radio Course costing several hundreds of dollars, 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifi rally prepared for any person who has the de- sire to learn Radio. The Kit has been used success- fully by young and old in all parts of the world. It 

is not necessary that you have even the slightest 
background il science or radio. 

The Progressive Radio 'Edu -Kit" is used by many Radio Schools and Clubs in this country and abroad. It is used by the Veterans Administration for Vocational Guidance and Training. 
The Progressive Radio "Edu-Kit" requires no instructor. All instructions are included. All parts are individually packaged, and identified by name, 

photograph and diagram. Every step volvedin building these sets is carefully explained. You can- not make a mistake. 

PROGRESSIVE TEACHING METHOD 
The Progressive Radio 'Edu -Kit" comes complete with instructions. These instructions are arranged 

in a clear. simple and progressive manner. The theory of Radio Transmission, Radio Reception and Audio Amplification is clearly explained. Every part 
is identified by photograph and diagram; you will 
learn the function and theory of every part used. 

The Progressive Radio "Edu -Kit" uses the prin- ciple of "Learn By Doing." Therefore you will build radios to illustrate the principles which you learn. These radios are designed in a modern man- ner, according to the best principles of present -day educational practice. You begin by building a sim- 
ple 

radio. The next set that 
in 

build is slightly 
more advanced. Gradually, i a progressive man- ner, you will find yourself constructing still more 

fadvanced 
radio sets, and doing work like a pro- essional Radio Technician. Altogether you will build fifteen adios, including Receivers, Amplifiers 

and Transmitters. 

THE PROGRESSIVE RADIO 
"EDU -KIT" IS COMPLETE 

You will receive every part necessary to build 15 different radio sets. This includes tubes, tube sockets, variable condensers, electrolytic condens- ers, mica condensers, paper condensers, resistors, tie strips, coils, tubing, hardware, etc. Every part that you need is included. In addition, these parts 
individually boxed, no that you can easily identify every item. - 

TROUBLE -SHOOTING LESSONS 
Trouble- shooting and servicing lessons are in- cluded. You will he taught to recognize and repair troubles. While you are learning in this practical way, you will be able to do many a repair job for your eiehbors d friends, and charge fees which will far eed the cost of the Kit. Here is an op- portunity for you to learn radio and have others pay for it. 

FREE EXTRAS IN 1951 
ELECTRICAL AND RADIO TESTER 
ELECTRIC SOLDERING IRON 
BOOK ON TELEVISION 
RADIO TROUBLE -SHOOTING GUIDE 
MEMBERSHIP IN RADIO- TELEVISION CLUB 
CONSULTATION SERVICE 
QUIZZES 

Order your Progressive Radio "EDU -KIT" Today, or 
send for further information. 

PROGRESSIVE 
ELECTRONICS CO. 

497 UNION AVE. 
DEPT. RN -6 BROOKLYN 11, N. Y. 
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MARS 
Station 

of the Month 
MARS BEAMS WEEKLY BROADCASTS 

MARS -Army Headquarters station, WAR, located at the Pentagon Building, Washington, 
D. C., broadcasts a weekly message each Tuesday at OIOOZ and at 04002 (This is Monday at 
8 p.m. and II p.m., Eastern Standard Time; Monday at 7 p.m. and 10 p.m., Central Standard 
Time; Monday at 6 p.m. and 9 p.m., Mountain Standard Time; and Monday at 5 p.m. and 8 p.m., 
Pacific Standard Time.) 

Simultaneous broadcasts are made on frequencies 3497.5 kc., 6997.5 kc., 14,405 kc., and 20,994 
kc. Each message is sent three times, once at 10 words per minute, Ince at 15 words per 
minute, and once at a higher rate of speed- usually 20 words per minute.. 

Designed especially to transmit quasi -official traffic and training information to MARS mem- 
bers, the broadcast offers an excellent opportunity for all amateurs to build up their code 
proficiency. 

A1SS -W1SS has been designated 
MARS Station of the Month by 

Captain Lester A. Peterson, Chief of 
MARS (Army), as a tribute to one of 
the "deans" of amateur radio who still 
maintains an active interest and par- 
ticipates in military and amateur ra- 
dio communication. 

The call letters are assigned to Art 
Stockellburg of Lincoln, Massachu- 
setts, who is known as Boston's first 
amateur and commercial wireless op- 
erator. He was the first operator hired 
when United Wireless put in the first 
Boston station, more years ago than 
Art cares to recall. 

Art's first telegraph training came 
from Morse operators in the railroad 
towers. They taught him Morse code; 
he ran errands for the railroaders. In 
1901 Art built his first wireless trans- 
mitter using a Rhumkof coil, blue vit- 
riol batteries, and 300 feet of iron wire 
for an aerial. 

"The nickel filing coherer and tapper 
never did work good," Art relates. "I 
always had trouble with it." 

After completing grade school Art 
started work as an office boy with the 
Holtzer Cabot company, but the call 
of telegraphy was too strong. He went 
to work for Postal Telegraph company 
as a relief operator, later moved to 
Western Union. Later he joined 
United Wireless. He recalls also that 
he was wireless operator aboard the 
first wireless- equipped ship out of Bos- 
ton port. 

Art is now president of a radio 
school in Boston, but continues fo re- 
main active as an amateur,. He holds 
six Public Service citations from the 
ARRL for his work in emergency com- 
munications. 

A founder of the New England 
Emergency net and the Transcontinen- 
tal phone net, Stockellburg also is a 
life member of the Veteran Wireless 
Operator Association, president of the 
Eastern Massachusetts Amateur Radio 
Association, secretary of the M. A. K. 
Radio Association, and a member of 
the Old, Old Timers Club. 

-I3]- 

The home "shack" of Art Stockellburg, AISS -WISS, of Lincoln, Massachusetts. 
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t/leteWerode 
l" ELECTRONICS 

ADD TECHNICAL TRAINING TO YOUR PRACTICAL EXPERIENCE 

GET YOUR FCC LICENSE IN A HURRY! 
THEN -Use Our Amazingly Effective JOB-FINDING Service 

cPt this Valuable Book /et FREE 

TELLS HOW- 

WE GUARANTEE 
TO TRAIN AND COACH YOU AT HOME 

IN SPARE TIME UNTIL YOU GET 

YOUR FCC LICENSE 
If you have had any practical experience - Amateur, Army, 

Navy. Radio repair, or experimenting. 

TELLS HOW - Employers make 
JOB OFFERS Like These 
to Our Graduates Every Month 
Telegram, August 9 1950, from Chief Engineer, Broadcast Station, Pennsylvania, 

Have job opening; for one transmitter operator to start immediately, contact 
me at once." 
Letter, August 12, ISO. from Dir. Radio Div. State Highway Patrol, We have two 
vacancies in our radio Communication divison. Starting pay $200; $250 after six 
months' satisfactory service. Will you recommend graduates of your school." 
These are ¡just o few examples of the job offers that come to our office periodi- 
cally. Some licensed radiomen filled each of these lobs . it might have been 
you! 

HERE'S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With OUR 

Coaching AT HOME in Spare Time. 
Name and Address 

Lee Worthy, 
2210% Wilshire St., Bakersfield, Calif. 

Clifford E. Vogt, 
Box 1016, Dania, Fla. 

Francis X. Focrch, 
38 Bender PI, Bergenfield, N. J. 

Sr'Sgt. Ben H. Davis, 
317 North Roosevelt, Lebanon, Ill. 

Albert Schnell, 
110 West Ilth St., (Escondido, Calif. 

License Lessons 
2nd Phone 16 

Ist Phone 20 

Ist Phone 36 

Ist Phone 28 

2nd Phone 23. 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -30, 4900 Euclid Bldg., Cleveland 3, Ohio 

Approved for Veteran Training Under G.I. Bill 

June, 1951 

TELLS HOW - 

Money,MnkfnS 

f<< 
°memerci°I 

to 
Rodio 

LICENSE 
E n 

Our Amazingly Effective 
JOB -FINDING SERVICE 
Helps CIRE Students Get Better Jobs 
Here are a few recent examples of Job -Finding results: 

GETS JOB WITH CAA 
"I have had a half dozen or no offers since I mailed some fifty of the two hundred em- 
ployment applications your school forwarded me. I accepted a position with the Civil 
Aeronautics Administration as a Maintenance Technician. Thank you very much for 
the fine cooperation and help your organization has given me in finding a Job in the 
radio field." 

Dale E. Young. 122 Robbins St., Owosso, Mich. 

GETS FIVE JOB -OFFERS FROM BROADCAST STATIONS 
"Your 'Chief Engineer's Bulletin' is a grand way of obtaining employment for your 
graduates who have obtained their 1st class license. Since my name has been on the 
list I have received calls or letters from five stations in the southern states, and am 
now employed as Transmitter Engineer at W\IMT." 

Elmer Powell, Box 274, Sparta, Tenn. 

GETS CIVIL SERVICE JOB 
"I have obtained a position at Wright- Patterson Air Force 
Base, Dayton, Ohio, as Junior Electronic Equipment Re- 
pairman. The Employment Application you prepared for me 
had a lot to do with me landing this desirable position." 

Charles E. Loomis, 4516 Genesee Ave., Dayton, Ohio. 

for 
n 

OURS IS THE ONLY 
HOME STUDY 
COURSE WHICH 
SUPPLIES FCC - 
TYPE EXAMINA- 
TIONS WITH ALL LESSONS AND 
FINAL TESTS. 

MWP ut$Mff` 
É 

et..10.10 
CLEVELAND INSTITUTE OF RADIO ELECTRONIICS 
Desk RN -30 -4000 Euclid Bldg., Cleveland 3, Ohio 

(Address to Desk No. to avoid delay) 
Approved For Veteran Training Under G. I. Bill 

I want to know how I can get my FCC ticket in a minimum of time.. 
Send me your FREE booklet, "How to lass FCC License Examina- 
tion" (does not cover exams for Amateur License), as well as a 
sample FCC -type exam and the valuable new booklet, "Money- Making 
FCC License Information." 

Your FCC Ticket is always recognized in all 
radio fields as proof of your technical ability. 

MAIL COUPON NOW 

I 

I NAME 

ADDRESS 

CITY 70'NE STATE 
Paste on penny post card or send air mail. 

v 
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INVENTORY 
ALL PRICES CUT 
Don't Buy Tubes until you get 
Quantifies. Limited. Prices Subject 

Without Notice. Low 

SALE 
TO BONE 

our prices. 
to Change 

Prices. 

TUBES 
for 12 or more 

for quotation. 

6X4-$ .60 
12AT6- .75 
12AT7- 1.16 
12AU6- 1.00 
12AÚ7- 1.20 
12AX7- .96 
12BA6- .90 
12BE6- .90 
19BG6- 2.40 

1978- 1.16 
25B96- 1.28 

25L6- .72 
35C5- .80 
5005- .80 

117Z3- .75 

Reductions 

RADIO & TELEVISION 
These prices apply only on orders 
tubes. Orders for less than 12, write 

1B3 -$1.33 6BA6 -$ .72 
1L4- .80 6BA7- .96 

1 R5- .80 6BE6- .72 
1S5- .72 6BG6- 1.92 
1T4- .80 6BH6- .80 
1 U4- .80 6896- 1.28 
1U5- .72 6CB6- .80 
394- .88 6CD6- 2.75 
354- .80 6C4- .66 
3V4- .80 654-- .72 

6AK5- 1.56 6SD7- 1.16 
6AL5- .80 6SK7- .90 
6A95- .80 6SN7- 1.10 
6AT6- .60 678- 1.28 
6AÚ6- 1.00 6V6- .90 
6AV6- .60 6W4- .72 

All Other Types at Vast 
Westinghouse Kuprox Rectifier 0.64 Amp. 28 

Volts. Reg. $11.00 ea. Special' -' $1.95 
TUBE SALE -,}t 2A7- 55- 27- 85- 31- 56 -57. No 

Mixed Asst. 6 Each Type 2.25 

12 BRAND NEW 10" PHONO RECORDS -Asst. 
Jazz -Hillbilly- Popular. Please specify $1.79 

3 Ft. 5 Wire Shielded Cable with Amphenol Connec- 
tion. 8 for $1.00 

Signal Corps Phones -2 M. Ohms (8 M. Ohms 
$1.00 

2 Ft. Ext. Cord (and Plug) 400 

2 MFD -1000 V Upright Bottom Lug 89c 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V...490 30.30 MFD. 150 V 57e 
40 -40 MFD. 150 V...59e 

Low -Loss Short Wave 
Lock Type Air Trimmer 

Variable Condensers 
3 PL-12-15 Mmfd ..120 
7 PI. -25.30 Mmfd..150 

k 8 P1. -30.35 Mmfd..160 
Q 14 PI. 56 Mmfd 24c 

27 Pi. 100- 11OMmfd 35c 

3 GANG T.R.F. 
VARIABLE CON - 
D E N S E R S 

.000365 Con. 65c 

D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....150 

4 PR. WAFER SOCKETS -$1.49 per C. eaeh......30 
5.6 PRONG WAFER SOCKETS $2.50 per C 
100 ASST. SOCKETS -4.5.6- 7........ $3.50 per C 
1,000 OHM WIRE WOUND POTENTIOMETER.... 15c 
30 HY- FILTER CHOKE SHIELDED 3 for $1.25 
UNSHIELDED 3 for 1.00 
2,000 ohm Wire Wound Rheostats. 

. 

.. 
. 

$1 per dos. 
CARTER WIRE WOUND C.T. VARIABLE 20 OHM 

RESISTORS 850 per doz. 
GEN. ELEC.. WESTINGHOUSE, etc., 60 CYCLE WATT 

HOUR METERS, slightly used, perfect condition, 
sanie as used in your home. 110.125 volts. 
5 Amps, $3.95; 10 Amps $4.95 

PIEZO CRYSTAL HOLDERS. 
12 for 51.00 -$6.00 per hundred -$50.00 per 1,000 

RCA Band Switthe5- 
a gang, 3 pos. 3 band.30c 6 gang. 4 pos. 4 -5 band.40c 

Tr 
triples -1OÓ asst.spie esl isolantite- singles, $2.25 

Philco push button Rotary Switch Double Pole....350 
ATTENTION: Prospectors. Explorers for Hidden Treasures! 
Construct a U.S. Army Type of Metallic Mine Detector 
Amplifier. Amplifier unit only (less tubes and bat- 
teries) headphone 

nord, 
and Jack. Army 

diagram. Type ANPRS - $1.95 

RCA Asst Mina By -Pass Çond. .001. 100 for...950 
8 or 9 Gang Push Button Switch 490 

DRILLED CHASSIS FOR 5 -6 tubes 5 "x10 "x11 /u 250 
PHONE JACKS -OPEN & CLOSED AUTO 180 
EBY SPEAKER VOL. CONTROL -60 OHMS 150 
SALE -PHONO RECORD ALBUMS -12 " -3 comp. 15e; 

10 " -3 comp.-15c; 4 comp. 20c; 12 comp.-69c 

6 Prong Amphenol Sockets $4.00 per C 

AMERTRAN FILAMENT TRANSFORMER -6.3 V., 1 

Amp. Encased Isolantite Terminal Ponts....$1.50 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. 

Built for U.S.N. -Brand New- Euuiv. sells for 
$8.50 OUR PRICE $2.99 

AMERTRAN AUDIO OUTPUT XFORMER -Pri. 10,000 
Q 15 MA; Sec. 300, 6.1 Ratio $1.49 

AMERTRAN MIXER AUDIO XFORMER -Pri. 600-10,- 
000 Ohms $1.00 

156 -1 RATIO VERNIER DIALS -4 in., s/8 in. Hub.35c 

LINE VOLTAGE NOISE ELIMINATOR -Plugs in Be- 
tween Radio and Elec. Socket 35c 

12 in. MAGNAVOX SPEAKER, 1100 Ohms....52.95 
HEARING AID CORDS- Assortment of 12 far....$1.00 
BY-PC SS COND. ASST.-25 Co,:.. - Bake., Paper, 

MINIMUM ORDER $3.00 -NO C.O.D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. JE 
324 Plane Street NEWARK 1, N. J. 
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Within the Industry 
(Continued from page 30) 

electron tube staff and chairman of 
the Joint Army and Navy Electron 
Tube Committee. 

* * * 

LOUIS C. KUNZ has been named prod- 
uct manager for cathode -ray tubes in 

the General Electric 
Company's Tube Di- 
visions. He will di- 
rect a broad pro- 
gram of product 
planning on cath- 
ode -ray tubes. 

Mr. Kunz has been 
with the company 
since August of 1940. 

Following an assignment on the engi- 
neering test program, he was named 
design engineer on cathode -ray picture 
tubes in 1941. In 1949 he was ap- 
pointed section engineer on cathode - 
ray tubes at Syracuse, a position he 
held until his present appointment. 

He will maintain headquarters at 
Schenectady. 

* e * 
W. A. WEISS has been named manager 
of the new Sylvania Electric Products 
Inc. radio receiving tube plant in Bur- 
lington, Iowa . . . MAURICE L LEVY is 
the newly- appointed director of engi- 
neering for the Tele -Tone Radio Cor- 
poration ... FRANK GUTHRIE has been 
named field assistant to the president 
of Air King Products Co., Inc. . . . 

JOHN S. BOYERS, formerly chief engi- 
neer and assistant treasurer of Magne - 
cord, Incorporated, has been elected 
president of the company . . . ALBERT 
C. ALLEN has been promoted to the 
post of central states regional sales 
manager for the receiver sales division 
of Allen B. Du Mont Laboratories, Inc. 
. . . WILLIAM LIGHTFOOT has been 
named general manager of Russell 
Electric Company, Chicago manufac- 
turer of fractional horsepower motors 

. . . CHARLES L. CADE has been made 
director of distributor sales for Sarkes 
Tarzian, Inc. . . . JOHN KUNEAU, di- 
rector of public relations and a mem- 
ber of the Management Operations 
Committee of Philco Corporation, has 
been advanced to vice -president, Ex- 
ecutive Staff . . . R. V: BONTECOU has 
been named to fill the newly- created 
post of product manager for the Gen- 
eral Electric Company's Tube Divi- 
sions ... Radio Corporation of Amer- 
ica has elected ROBERT L. WERNER 
general attorney of the company . . 

PATRICK J. BRADY formerly chief in- 
dustrial engineer of Sylvania's Radio 
and TV Division in its Buffalo plant, 
has been named manager of the com- 
pany's Williamsport plant ... HER- 
BERT J. ALLEMAND, a widely -known 
management consultant, has been ap- 
pointed vice -president, Executive Staff 
of Philco Corporation. He will head 
the forward planning program for the 
company . . . LEWIS CHAPS is the new 
sales manager of Television Materials 
Corp. of New York ... LEON A. WORT - 
MAN is the new director of advertis- 

A SG-Wid INVESTMENT 

IN FINE MUSIC . . . . 

50WATTS(Peak:100) 
50W -2 - - $249.50 

0 AMP Li;F R_ 

. ... -- 
50 WATT AMPLIFIER 

Unequalled for quality reproduction 
of any sound source, the McIntosh 
is the most advanced amplifier of 
the day. Its unique, compact design 
offers: HIGHEST EFFICIENCY - over 
65 %; LESS THAN 1% DISTORTION 
AT PEAK POWER; DYNAMIC RANGE: 
OVER 70db; FREQUENCY RESPONSE: 
20- 20,000 cps. 

AE -2 Amplifier 
Equalizer - $74.50 

SEND FOR 9Zee CATALOG 

20 WATTS 
(peaks 40) 

20W-2 
$1 49.50 

( 

s°'r- 
Dept. F 

McINTOSH Engineering Laboratories, Inc.' 
320 Water Street, Binghamton, N. Y. 

New! Up -to -date! 

340 pages 
170 illustrations 

Symptoms of defec- 
tive operation easily 
recognized, quickly 
corrected by illus- 
trations, diagrams 
and hew- to - do -it 
facts in this new 
book. 

USE IT 

TELEVISION 

SERVICING 
by Walter H. Buchsbaum 

Get this brand new, complete 
handbook for sure -fire work- 
ing knowledge of TV in- 
stallation, maintenance and 
troubleshooting. Tells you 
step -by -step procedures for 
audio IF alignment, video IF 
alignment, aligning RF amp- 
lifiers, mixers, oscillators, etc. 
All possible defects classified 
for ready reference, thorough- 
ly analyzed to show what is 
wrong and why . . and 
what to do to correct the de- 
fect. No mathematical knowl- 
edge needed! Practical, au- 
thoritative, up -to- the -minute, 
the perfect handbook for set 
owners, trainees, and repair - 
men. 

10 DAYS FREE 
Coupon below brings you "Television Servicing" 
on FREE trial for ro days, without obligation. Mail 
it NOW. 

PRENTICE -HALL, Inc., Dept.M -RN -651 
70 Fifth Ave., New York II, N. Y. 
Send me, for 10 DAYS' FREE TRIAL, "Tele- 
vision Servicing." I will return it in ten days 
and pay nothing -or keep it and send $1.35 down 
(Phis postage) and $2 monthly for 2 months. 

NAME 

ADDRESS 

CITY STATE 
SAVE! Send $5.35 with this coup®, 

and we'll pay postage and packing. 
Now Om gm ism MIN 1mm 11MN m mri .44 Dim on Inn milm son 
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ing and sales promotion for the Audio 
d Video Products Corporation 
Jewel Radio Corporation has an- 
nounced the appointment of BERT C. 
TIEVY to the post of executive assistant 
to the company's president . . . ROB- 
ERT S. PEARE, vice -president of the 
General Electric Company in charge 
of public relations and advertising 
policy, died recently in Schenectady, 
New York. He had been associated 
with the company since his graduation 
from the University of Michigan in 
1922 . . . H. E. FARRER has been added 
to the electric department staff of the 
American Standards Association. He 
was formerly assistant to the secretary 
of the A.I.E.E. . . . HAROLD E. FEL- 
LOWS, director of New England opera- 
tions for CBS and general manager of 
station WEEI in Boston, was recently 
elected president of the National Asso- 
ciation of Radio and Television Broad- 
casters . . . JAMES L. EMAUS has been 
appointed sales application engineer 
of the sales department of the Elec- 
tronic Parts Division, Allen B. Du 
Mont Laboratories, Inc. . . . LOUIS H. 
NIEMANN of Sylvania Electric Prod- 
ucts Inc. has been chosen to serve as 
chief of the Electron Tube Section of 
the Electronics Division, National Pro- 
duction Administration. He is on leave 
of absence from his company post as 
manager of sales engineering for the 
sales department of the Radio Tube 
and Television Picture Tube Division. 

* * * 

EMIL J. MAGINOT is the new manager 
of advertising for Cornell -Dubilier 

Electric Corpora- 
tion of South Plain- 
field, New Jersey. 

Mr. Maginot is 
widely known 
throughout the elec- 
tronics industry, 
having been asso- 
ciated with the serv- 
icing, retailing, 

wholesaling, and manufacturing phases 
of the business for over twenty -five 
years. 

Before taking his new post, Mr. 
Maginot was with National Union Ra- 
dio Corporation for more than nine 
years, serving successively as director 
of sales engineering, manager of ad- 
vertising and sales promotion, and 
sales manager of the distributor di- 
vision. 

* * * 

THE RADIO CRAFTSMEN, INC. has re- 
cently moved to new and larger quar- 
ters at 4401 North Ravenswood Ave. 
in Chicago . . . JERROLD ELECTRONICS 
CORPORATION has taken possession of 
the newly -completed addition to its 
plant at 26th and Dickinson Street in 
Philadelphia. Production, laboratory, 
and office facilities have been provided 
in the new quarters . . . Excavation 
work has been started on a new manu- 
facturing and assembly plant for ZE- 
NITH RADIO CORPORATION. When 
completed, the new factory at 1500 N. 
Kostner Avenue in Chicago, will pro- 
vide an additional 453,000 square feet 
of production space for the manufac- 
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toughest transformers 

"SEALED-IN-STEEL" 
New Equipment Line 

AVAILABLE 
IN THREE 

VERSATILE 
CONSTRUCTIONS 

H -Type. Steel base 
cover deep -seal 
soldered into rase. 
Terminals hermeti- 
cally sealed. Ceramic bushings. Stud - 
mounted unit. Meets 
MIL -T -27 Spec fice- 
tions. 

the INSIDE STORY tells why! 
The proof of toughness is on the inside -the actual proof tthat demon- 
strates why CHICAGO Transformers are preferred by engineers, why 
theyfully meet the express requirements of today's tubes and circuits. 
Here are the "inside facts" of CHICAGO "Sealed -in- Steel" design: 

OExclusive one -piece drawn - 
steel case, unsurpassed for 

strength, moisture -resistance, 
better electrostatic and magnetic 
shielding, mounting ease, and 
streamlined appearance. 

eUniformly -wound precise coil 
structures -cooler operation 

and better electrostatic shielding 
in power units -minimum leak- 
age, optimum coupling in audio 
units. 

oCore of high -grade non -aging 
silicon steel brought to high 

efficiency by scientific heat- treat- 
ing in CHICAGO'S own anneal- 
ing ovens. 

Core and coil vacuum- impreg- 
nated with varnish. Final 

high -temperature baking achieves 
a perfectly impregnated coil and 
core locked against vibration. 

All internal free space is filled 
by special, moisture- resistant 

compound. Prevents corrosion 
and helps maintain far cooler 
operation than in cdnventional 
air -surrounded mountings. 

OChecked by quality controls 
at every stage of manufac- 

ture, rigidly inspected, "torture - 
chamber " -tested to insure long, 
dependable life in actual service. 

SEND FOR "NEW EQUIPMENT LINE" CATALOG 
You'll want the full details on CHICAGO'S New Equipment 
Line -the famous Sealed -in- Steel- line that offers advanced 
ergineerirg design to fit today's circuits. Lists units for all 
purposes v: Power, Bias, Filament, Filter Reactor, Audio, 
MIL -T -27, Modulation, Stepdown end Isolation. Write for your 
FREE catallog today -or get a copy from your distributor. 

S -Type. Steel base 
cover fitted with 
phenolic terminal 
board. Convenient 
numbered solder lug 
terminals. Flange - 
mounted unit. 

C -Typé. With 10" 
color -coded stripped 
and tinned leads 
brought out through 
fibre board base cover. Flange - 
mounted unit. 

DIVISION OF ESSEX WIRE CORPORATION 

3,501 ADDISON STREET CHICAGO 18, ILLINOIS 
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opportunity 

knocks 

...for 
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new free 
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quired o special euipment res. 
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REFLEX 

TRU MPET 
MODEL PH 

A dependable UNIVER- 
SITY reflex trumpet for 
indoor and outdoor 

use. Made of heavy 
castings and thick 
gauge spinnings ex- 
panded to precise 
formulae for supe- 
rior acoustical 
properties. Sturdy, 
serrated adjust- 
able mounting 
bracket simplifies 
installation a n d 
assures posit iv 
grip. Exclusive set- 

screw arrangement 
prevents driver trait 
from working loose. 
All parts chemical- 
ly treated prior to 
application of hard - 

baked enamel finish 
for maximum protec- 

tion against corrosion. 

TECHNILOG 
A comprehensive LNIVERSITY 
handbook on scund canting tech- 
nique and equipment. Shows all 
you need to know oboJt selection 
and installation of University 
loudspeaker equipmenì. 

MOIDEL PA -30 
DRIVER UNIT 

ADDRESS INQUIRIES TO DESK 47 , UNIVERSITY LOUDSPEAKERS INC 
80 SO. KENSICO AVE., WHITE PLAINS, NE W YORK 

LEARN 

TRAIN QUICKLY! 
fOLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 

Come to the Great Shops of Coyne in Chicago. Get 
practical training inTELEV ISION- RADIOor ELEC- 
TRICITY- vital in Defense Program. Prepare now 
for a better job or better service rating. 

START NOW -PAY LATER 
You can finance most of your tuition, pay for it later 
in easy monthly payments. Special plan for men of 
Draft Age. Part time employment service available. 

GI APPROVED 

FREE BOOK Clip coupon for Big Free Illustrated 
Book. Indicate below, course that 

interests you. No salesman will call. Act NOW. 
An Institution not for Profit 

B. W. COOKE, Pres. 
COYNE Electrical & Television -Radio School - 
500 S. Paulina St., Chicago 12,111. Dept. A1-85H 

Send FREE BOOK and full details on: 
TELEVISION -RADIO ELECTRICITY I 

t NAME 

ADDRESS 

CITY STATE 
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the BROOK High Quality All-Triode 
AUDIO AMPLIFIER 

Write for free Technical Bulletin, detailed Distortion 
Analysis & booklet "Better Listening" 

Brook Electronics, Inc., Dept. RF.I 

34 DeHart Place, Elizabeth, New Jersey 

ture of components and the testing of 
electronic equipment for the military 
services. The plant will be converted 
for the manufacture of radio and tele- 
vision receivers when the military 
emergency is over . . . GLOBE -UNION 
INC. has purchased a new building at 
3410 -3450 W. Hopkins Street in Mil- 
waukee for use by the company's 
CENTRALAB electronics division in the 
manufacture of a defense item in the 
"classified" category ... LONG ISLAND 
RADIO COMPANY has moved from 164- 
21 Northern Blvd., Flushing, New 
York to new quarters in Montrose, Pa. 
The company's new address will be 
P.O. Box 474, Montrose . . . SOUTH- 
WEST RESEARCH INSTITUTE has ac- 
quired new and larger quarters for its 
Mechanical Laboratory in San An- 
tonio, Texas ... CANNON ELECTRIC 
CO. has a new plant in the East 
Haven district of New Haven, Conn. 
The new plant which is located at 191 
Kimberly Street, brings to a total of 
four the plants now in operation . . . 

McCORMICK SELPH ASSOCIATES. 
manufacturers of glass -to -metal seals 
for guided missiles and other special- 
ized applications, has acquired a new 
plant in Palo Alto, California. The 
new location is immediately adjacent 
to the Palo Alto Airport on Embarca- 
dero Road ... CORNING GLASS WORKS 
is building a new glass plant in Dan- 
ville, Kentucky to provide additional 
facilities for the manufacture of glass 
bulbs and tubing . . . CREST TELEVI- 
SION LABORATORIES. INC. has ac- 
quired new quarters in the Whitehall 
Building, Far Rockaway, New York. 
The plant and general offices will oc- 
cupy two floors . . . KEYSTONE CAR- 
BON COMPANY of St. Mary's, Pa. has 
recently completed a 20,000 square 
foot addition to its plant which will 
provide the necessary floor space for 
the manufacture of powdered metal 
parts and negative temperature coef- 
ficient resistors . . . PHILCO CORPO- 
RATION has purchased three new 
manufacturing plants in Bedford, In- 
diana. The new acquisitions add about 
175,000 square feet of space to the 
company's manufacturing facilities . . . 

WESTINGHOUSE ELECTRIC CORPORA- 
TION will construct an electronic tube 
manufacturing plant on a 70 acre site 
in Bath, New York. The new factory 
will produce electronic tubes for the 
Armed Services and for essential in- 
dustries . . . RAYTHEON MANUFAC- 
TURING COMPANY is building a new 
plant for its Receiving Tube Division in 
Quincy, Massachusetts . . . NATIONAL 
UNION RADIO CORPORATION has just 
purchased 50 acres of land in north- 
east Philadelphia as a site for its new 
electronics center. Present plans call 
for the manufacture of miniature 
tubes at the new factory . . . FED- 

ERATED PURCHASER INC. has recently 
expanded its distribution to provide 
coast -to -coast service with the acqui- 
sition of space at 911 S. Grand Avenue 
in Los Angeles. The company's head- 
quarters are at 66 Dey Street in New 
York, with branches in Newark, Allen- 
town and Easton, Pa. 30 
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ARROW "The Home of Values!" 
CW 49505 

High impedance headset complete with 
leather headband and rubber cushions. Used 

AD -1 MOTOR 
24 VDC -1/12 HP 6000 RPM 
Intermittent Duty 

98c 

98c 

PE 97 or PE117 
Vibrator Power Supply for BC 620 and BC 
659. Used -Less Tubes, Vibrator and $2.95 Condenser v 

PE 120 
Vibrator Power Supply for BC 620 and BC 659 
with Tubes, etc.- Complete for 6 or 12 $6.95 Volt operation. Used 

TUBES! 
39 49 

OlA 1G1 30 spec. 1625 2V3G 
01B 1G6GT 33 1626 6J7G 
O1C 1H4G 34 6T7G 
IA6 1116G 38 6Z7G 
IB4P 2C26A 39/44 12A6 
1B5/255 387 49 12F5 
IC6 3D6/1299 CRP 72 12116 
1E7GT 10Y 843 1215GT 
IF4 í5R 954 77 
1FSG 19 1619 211 957 

MISCELLANEOUS 
SPECIALS! 

Used New 
RA 10 DA Receiver. $17.50 $24.95 
BC 347 Interphone Amplifier 2.95 
BC 442 Less Condenser 1.49 1.95 
APS 13 UHF Antenna, Pair .98 
FL 8 Filter 2.95 
I -97 Bias Meter 3.95 4.95 
RL 42 Antenna Gearbox Motor and 

Reel 4.95 7.50 
AN ARC -5 VHF Transmitter 

(T -23 /ARCS) 29.95 
One Tube Interphone Amplifier - 

Small compact alminum case fully 
enclosed 21/4 "x33 /4u x53/4'. 
Less Tube 

40 Amps Circuit Breaker 
220 M.A. Circuit Breaker 
Collins VFO Dial -5 calibrated ham 

bands form 3.2 Mc to 32 Mc; com- 
plete with pointer, gears, logging 
dial and flywheel. Scale 6" on 8' 
plate, each 

C -18 Antenna coil assembly slug 
tuned used in BC 603 receiver. 
Frequency range 20 -27.9 Mc- 

.79 

.59 

.59 

.95 

fully shielded, New for 10 1.95 
I 82 F Five Inch 360 degree com- 

pass indicator and Selsyn receiver 4.95 
A-81 -2 Transmitters Selsyn for I82 

indicator 2.45 
(both I82F & Trans. Selsyn for $7.00) 

COMMAND (SCR 274 N) 
EQUIPMENT 

Used New 
BC -455 $ 7.95 $14.95 
BC -457 4.95 
BC-458 4.95 
BC -450 3 Receiver Remote Control. .89 1.95 
BC -442 2.95 
3 Receiver Rack 1.95 
2 Transmitter Rack 1 50 

MN 26Y COMPASS RECEIVER 
Twelve stage superhet covering frequencies of 150 
to 325 KC; 325 to 695 KC; and 3400 to 7000 KC 
in three bands. These units are brand new but with 
Dynamotor, Band Switch motor and tubes removed. 
Schematic Furnished. While they last, ea ....$4.95 

T -32 
Desk Stand microphone. Good used cond....$2.95 
Throat Mike -T 30-New 98c 
Lip Mike -Navy Type -New 98c 
Extension Cord and switch Assembly for these 
Mikes -New 98c 

SCR 625 Famous 
Army Mine -Detector 

For Prospectors, Miners, Oil 
Companies, Plumbers, Etc. 
This unit is being offered now 
at a considerable reduction in 
price. Recently advertised at 
$79.50 it is now available in the 
same brand new wrappings 
in suitcase style carrying 
case (less batteries) at 

$59.50 
WHILE THEY 
LAST! 

' l`i. 44. 

TUBES! 
69 

OZ4A CK1005 
1ASGT 
2X2 
6J5GT 
6L7G 
6R7GT 
6ST7 
6W7G 
12Z3 
705 A 

89' 
1B26 6CY 9002 
1B32, 6116 9003 
1LDS 6K6GT 
1LNS 6K8G 
1S4 6SH7 
2A4G 6V6GT 
3S4 VR90 
5W4 VR150 
6AC7 717A 
6AL5 1613 

SCR 508 EQUIPMENT 
BC 603 Receiver $24.95 Exc. Used 
BC 604 Transmitter 12.95 Exc. Used 
BC 605 Amplifier.... 4.95 New 
BC 606 Control Box .95 Exc. Used 
FT 237 Mounting 9.95 Exc. Used 
MP 48 Mast Base 2.95 Exc. Used 
MS Mast Sections 

- 
.49 Exc. Used 

TM 11 -600 Tech Manual 1.95 
Crystals, Set of 80 19.95 

PE 206 INVERTER 
24 VDC to 80 VAC at 800 CPS / $3.95 500 VA Used 7 

SCOTT HI -FI OUTPUT 
TRANSFORMER 

Made for Scott Navy Receiver. Fully Potted. Primary 
5000 ohms. Secondary: 600 ohms center tapped 
and 60 ohms center tapped with 
inverse feedback. 

.49 
New 9 

$1.59 
6AG5 
6AK6 
1624 

TUBES! 
2E22 $1.09 805 
100TH 9.95 807 
304TH 10.95 813 
304TL 10.95 866A 

872A.. ... 2.29 
803 2.89 830B 2.95 

CATHODE RAY TUBES 
3FP7.. ...$1.95 5FP7 $1.95 
4APIO 1.95 5GP1 3.95 
5BP4 3.95 

$3.29 
1.89 
9.95 
L69 

OIL FILLED CONDENSERS 
2 mfd 1000 VDC 59c 2 for $1.00 
4 mfd 500 VDC 39c 3 for 1.00 
1 -1 -1 mfd 1200 VDC... 59c 2 for 1.00 

1 -.1 mfd 2000 VDC 39c 3 for 1.00 
5 mfd 750 VAC 39c 3 for 1.00 
5 mfd 1500 VDC 39c 3 for 1.00 
25 mfd 600 VDC BIT 24c 5 for 1.00 

40 mfd 25 VDC 24c 5 for 1.00 

MONTHLY SPECIAL! 
10 Assorted Condensers. A real 9 A p 
value at Q 

CHOKES 
10 Henry 20 MADC 29C 4 for $1.00 
10 Henry 50 MADC 39c 3 for 1.00 

Indicator amplifier -New with blower and all parts 
except tubes $7.95 

VIBRATORS 
2 Volt -7 Prong Synchronous.. .. 6 9c 
6 Volt -4 Prong Non synchronous.98c 

BC 709 
Battery operated lightweight interphone amplifier. 
Complete with tube and shock mount, but less bat- 
tery. New $3.95 ea. 

FLAP PITCH MOTOR 
24 VDC will operate on AC 3300 or 11,000 R.P.M. 
Complete with gear box and limit switches, ea. $2.95 

AS- 138 /ARN 
10 inch streamline loop as used with direction find- 
ing receivers. Fixed position, it is ideal for planes, 
boats, automobiles. New $1.95 

TS /10 
Sound powered phones. Brand New, each $10.00 

Used $6.50 2 for $17.95 

TEST EQUIPMENT 
No. M -652 Jackson Audio Oscillator.... used $29.50 
No. 155 A RCA Oscilloscope used 75.00 
No. M-840 Triumph Oscilloscope used 39.95 

AM 61 

10 for $6.00 
10 for 9.00 

WANTED! 
304 TL Tubes. I 152 Indicators. BC 788 -C 
Transceivers. APS 13 Transceivers. ARC 3 
Equipment. R 89 Glide path Receivers. APN -9; 
ARC -1; APR -4. Or -Send in a list of what you 
have in good clean surplus equipment. 

State Lowest Price in first correspondence. 

CABINET CH -118 
Olive drab in color, this cabinet has a full length 
interlock access door on the rear. The front takes 
the standard 19' panels with 60 inches of height and 
20 inches deep. It is shock mounted on a heavy 
steel platform and has a two -inch protrusion fully 
covering one side to accommodate wave trap and 
wiring. Louvered vents allow air circulation top and 
bottom. Each F. O..B. $34.50 Chicago 

RA 52- RECTIFIER 
A transtat controlled rectifier to produce high volt- 
age DC from 110 VAC 60 cycle source. Up to 
11,500 volts DC at 50 watts. Metered high voltage 
(0 -15KV) and current (0 -20 MA) 
New $74.50 

BC 768 
Radio Receiver Chassis. Complete except for 
13 tubes. This chassis with standard 19' panel front 
contains the receiver for 493.5 MC complete with 
power supply and an additional low voltage power 
supply that originally supplied the keyer BC 770 
as described below. 
110 VAC 60 cycles is the primary voltage. 
Five 10 mfd -600 VDC oil filled GE condensers are 

used as filters. Five stages of 49 MC IF's. 
Two of 10.4 MC, 6.3 VAC Transformer and of 

course power transformers- chokes and miscel- 
laneous parts. 

All units are in good condition as removed from new 
equipment. Even the salvage value is a 4¡9.95 great deal more than the low price of.. ' 

BC 770 Keyer P/O RC 100 
Radar Equipment 

This unit was used to pulse the transmitter BC 769 
as described below. It is in a standard 19' panel 
chassis and contains many valuable parts such as a 
10 Amp. 110 VAC 60 cycle circuit breaker, a 10 
mfd 600 VDC oil condenser, a 6.3 Filament trans- 
former, switches, pots, resistors and 95 $4. numerous others. Less tubes Y 7 

BC 769 TRANSMITTER 
Originally designed to transmit RF pulses at 470 
MC with the use of two 15E tubes. Power was sup- 
plied by RA 52 rectifier. Parts consist of 0 -150 
VAC 60 cycle meter, 6.3 VAC filament trans- 
former, associated circuits for VHF transmission, 
standard 19' panel chassis, and a .15 

$6.95 Mfd -12000 VDC oil cond. Less Tubes.. 95 
Shipments FOB warehouse. 20% Deposit on orders. Minimum order $5.00. Illinois residents, add regular sales tax to remittance. 

Prices subject to change without notice. 

June, 1951 

ARROW SALES Inc. Dept. N, 1712 -14 S. Michigan Ave., Chicago 16, , PHONE: HArrison 7-9374 
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to delight 

the audio 

connoisseur... 

'irffeGt,te 9*Iierey ttG 
In the motion picture industry where professional audio standards are highest 

and demands for faithful sound reproduction the most critical ... Altec speaker 

systems are accepted as the "quality standard." 

NOW ... "theatre quality for the home" is a reality! These same professional 

components have been "engineered" into an attractively designed corner cabinet. 

Utilizing two bass speakers in an Altec exclusive direct radiating horn cabinet, 

there is no mid -range hole at crossover and the smooth, natural bass will delight 

the audio connoisseur. Frequencies from the crossover at 800 cycles up to the 

limit of audibility above 16,000 cycles are reproduced and 

distributed smoothly by a high frequency unit operating with 

a large multicellular horn ... no third tweeter unit with its 

inherent phasing difficulties is required. 

9356 Santa Monica Blvd., Beverly Hills, Calif. 

161 Siath Avenue, New York 13, New York 

a Revolutionary Development! 
"AUTOBOOSTER" 

a fully 
automatic 

TV -FM BOOSTER 
The AUTOBOOSTER turns itself on and 

off and is automatically tuned by the nor- 
mal operation of the TV receiver. No con- 
fusing array of knocks -no unsightly mess 

of wires -installs in back of the receiver 
... out of sight! 

Gain up to nine times, full band width 
for undistorted video and audio on all 
channels. You get all the improved per- 
formance, all the fine picture quality with 
none of the trouble of tuning, none of the 
exposed wiring usually involved in booster 
operation. 

Regular Lisf Price $44.95 

DEALER'S 

NET PRICE 

Send $2.00 deposit- Balance C.O.D. 

$2695 

The only Booster 
That has EVERYTHING! 

Automatic On -Off 

Automatic Tuning 

Concealed Installation 

Full Band Width (all channels) 

Amplifies FM Band 

Single or Dual Input 

Gain 19 db on LOW 
Channels 2 -6 FM 

Gain 14 db on High 
Channels 7 -13 

GENERAL ELECTRONIC DISTRIBUTING CO. 
Dept. RN -6, 98 PARK PLACE NEW YORK 7, N. Y. 
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Spot Radio News 
(Continued from page 18) 

ture area once in each of the primary 
colors. In the line -interlaced scanning 
pattern, a color frame will consist of 
two color fields. In color transmis- 
sions, the number of scanning lines per 
frame will be 405, as per CBS require- 
ments, interlaced two -to -one in succes- 
sive fields of the same color. The 
frame frequency will be 72, the field 
frequency 144, the color frame fre- 
quency 24, color field frequency 48 and 
the line frequency 29,160 per second. 
One term, to be used in the color dic- 
tionary, will have broad applications 
and that is the term, color transmis- 
sion, which has been defined as the 
transmission of color television signals 
which can be reproduced with different 
values of hue, saturation, and lumi- 
nance. 

THE COMMUNICATIONS ACT of 
1934, may soon be replete with amend- 
ments, involving salary controls, re- 
strictions on employment during and 
after Commission service, stricter 
rules for applicants and fines for rule 
violators. The additions, contained in 
a bill known officially as S. 658, were 
not received with too much enthusiasm 
by members of the Commission. De- 
scribing these objections before the 
House Committee on Interstate and 
Foreign Commerce, FCC Spokesman 
Wayne Coy declared that the Commis- 
sioners did not see eye to eye with the 
proponents of the bill on such items as 
employment restrictions. They did not 
believe, for instance, he said, that the 
suggested limitation on the employ- 
ment of the top staff officers subse- 
quent to their leaving the Commission, 
(one year after tenure) or a restric- 
tion on employment of Commissioners 
leaving before the completion of their 
appointed term of office, was either 
wise or practical. It was recognized, 
the ether patrolmen said, that these 
provisions have as their worthy objec- 
tive, the aim of preventing improper 
influence, but the proposal would prove 
to be more harmful than helpful. Ac- 
cording to Coy, the ruling would make 
it ..." even harder than it is now to 
secure competent trained personnel to 
take the important top Commission 
jobs. In addition to working at gov- 
ernment salary rates, which I think we 
can agree are substantially less than 
first rate men could be expected to re- 
ceive in private life, they would know 
that if for any reason it became neces- 
sary for them to leave government 
service, they would be seriously limited 
for at least a year's period in putting 
their specialized knowledge and com- 
petence to work in earning a liveli- 
hood. I sincerely believe that the pro- 
posal is, in reality, a prescription for 
bureaucratic mediocrity." 

Serious objections were also cited to 
another section of the new bill, which 
would in effect set the'Commission up 
as a ... "kind of administrative court 
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RELAYS 
FOR EVERY PURPOSE 
Over a Million in Stock! 

Whether you require large quantities of relays for pro- 
duction runs or single units for laboratory or amateur 
work, Wells can make immediate delivery and save you 
a substantial part of the cost. 

Our capable engineering staff is prepared to offer assist- 
ance in the selection of correct types to suit your exact 
requirements. 

Each relay is brand new, standard make, inspected, in- 
dividually boxed and fully guaranteed. 

The following list represents only a tiny portion of our relay 
stock. Write or wire us for information on types not shown. 

KEYING RELAYS 
UNIT 

STK. NO. VOLTAGE OHMAGE CONTACTS PRICE 
R-714 
R-653 

9/14 VDC. 
12 VDC. 

65 
14 

2C/5 AMPS. 
2C. 

$1.55 
1.55 STK. NO. VOLTAGE OHMAGE CONTACTS 

UNIT 
PRICE 

R-721 18/21 VDC. 290 2C/5 AMPS. 1.55 R -582 120 VAC. .... 1A. $2.45 
R-773 24 VDC. 280 3C/10 AMPS. 1.60 I11-812 115 VAC. lA- DbI- 13K.15A. 2.45 
R-694 . 24 VDC. 300 IA /5 AMPS. 1.50 R -260 115 VAC. 500 3A/15 AMPS. 2.80 
R-704 2/6 VDC. .25 2B/5 AMPS. 1.35 R- 249100/135 VAC. 600 2A CERAMIC. 2.80 
R-297 115 VAC. 2C. 2.80 R -665 115 VAC. 500 26/30 AMPS. 2.80 
R-173 2/6VDC. 2 lA. 1.55 R -693 2/6 VDC. 125 IC /3 AMPS. 1.10 
R-280 6/8 VDC. 77 lA DOUBLE BREAK. 2.45 R -597 4/12 VDC. 16 íA/25 AMPS. 2.45 
R-647 6/12 VDC. 15 1B /20 AMPS. 1.45 I9-193 5/8 VDC. 11 20.IA /10 AMPS. 1.30 
R-273 20 VDC. 160 2A/15 AMPS. Dbl -BK. 3.55 R -595 5/8 VDC. 18.5 3C. 1.30 
R-169 - 24 VDC. 200 lA 2.45 R -692 6/24 VDC. 1280 IC /3 AMPS. 1.35 
R-570 24 VDC. 230 IB.DOUBLE BREAK. 2.70 R -793 12 VDC. 42 2C /10 AMPS. 1.55 
R-171 24 VDC. 230 2C/10 AMPS. 2.70 R -599 12 VDC. 67 30/15 AMPS. 1.45 
R-529 24/48 VDC. 1020 2C 3.10 R -559 24 VDC. 95 lA /30 AMPS. &1A /20 AMPS. 1.30 
R-715 24 VAC. 2C.CERAMIC. 3.70 R -560 24 VDC. 160 lA 2.80 
R-584 6 VDC. 20 IA. DOUBLE BREAK. 1.30 R -795 24 VDC. 160 20/10 AMPS. . 1.55 
R-192 12 VDC. 44 3C/10 AMPS. 1.70 R -796 24 VDC. 160 2A/15 AMPS. 2.80 
R-204 12 VDC. 66 2A. 1.45 R -562 24 VDC. 160 4A /10 AMPS. 1.60 
R-224 12 VDC. 85 lA 1.45 R -797 24 VDC. 160 8A/8 AMPS. 2.80 
R-221 18/24 VDC. 5000 lA 1.45 R -549 24 VDC. 160 1C /10 AMPS. 1.55 
R-205 24 VDC. 260 2C 1.55 R -758 24 VDC. 160 2C /10 AMPS. 1.55 
R-536 27 VDC. 230 2C 1.55 R -242 24 VDC. 170 1C /20 AMPS. 1.55 
R-220 75 VDC. 5000 1C 1.50 R -675 24 VDC. 180 20/10 AMPS. 1.50 
R-627 115 VAC. IA.DOUBLE BREAK. 3.10 R -649 24 VDC. 265 IA 1.30 
R-698 12 VDC. 75 1C 1.20 R -744 24 VDC. 265 íA/20 AMPS. 1.50 
R-734 24 VDC. 150 3C /10 AMPS. 1.30 R -530 24 VDC. 265 2A /10 AMPS. 1.45 
R-598 28 VDC. 185 2C. 1.30 R -574 24 VDC. 265 2B 1.30 
R-622 20/30 VDC. 200 3A & 2C /10 AMPS. 1.45 R -791 24 VDC. 375 2C /I0 AMPS. 1.55 
R-274 24 VAC. .... 2A 1.55 R -775 28 VDC. 180 2C. CERAMIC. 1.55 
R-270 24 VAC. .... 1A. 1.55 R -776 28 VDC. 265 2A 1.55 
R-269 24 VAC. lA /15 AMPS 1.55 R -701 22/28 VDC. 425 26/10 AMPS. 1.70 
R-277 12 VDC. 30 2C. 05I -BK. CERA. 2.20 R -.802 24 VDC. 160 3A.DOUBLE BREAK.15 AMPS. 2.80 
R-594 12 VDC. 50 2C. 2.00 R -792 24 VDC. 200 IA /15 AMPS. 1.30 
R-668 12 VDC. 50 1C /10 AMPS. 1.30 R -798 24 VDC. 500 IC/5 AMPS. 2.40 
R-613 12 VDC. 50 IC. 1.30 R -695 12 VDC. 70 2C/3 AMPS. 1.30 
R-772 12 VDC. 70 IA /15 AMPS. 1.45 R -288 18/24 VDC. 175 2A.CERAMIC 2.20 
R-293 12 VDC. 150 1C.D0UBLE.BREAK. 3.10 R -558 24 VDC. 280 2C/3 AMPS. 1.55 
R-697 12/24 VDC. 100 lA /10 AMPS. 1.45 R -299 6 VDC. 24 20 1.55 
R-580 12/24 VDC. 150 IC.DOUBLE BREAK. 2.45 R -267 12 VDC. 65 2C/5 AMPS. 1.55 
R-276 24 VDC. 100 2C.Dbl -BK. MICA. 3.10 R -206 24 VDC. 150 5C. 1.50 
R-752 24 VDC. 150 2C/3 AMPS. 1.45 R -207 24 VDC. 210 4C. 1.35 
R-768 24 VDC. 175 2A/5 AMPS. 1.45 R -219 50 VDC. 1500 2A/15 AMPS. 1.55 
R-699 24 VDC. 200 3C/5 AMPS. 1.55 R -531 12/24 VDC. 80 2A /10 AMPS. 1.50 
R-700 24 VDC. 200 2C/8 AMPS. 1.55 R -506 24 VDC. 300 2A/6 AMPS. 1.20 
R-282 24 VDC. 325 1A- DOUBLE BREAK. 1.25 R -581 24 VDC. 4500 lA /5 AMPS. 1.20 
R-286 115 VAC. 950 2C 2.80 R -825 115 VDC. .... 10 /6 AMPS. 2.45 
R-612 2/6 VDC. 1 1A. 1.55 R -819 115 VAC. .... 2A /6 AMPS. 2.45 
R-815 2/6 VDC. 1.5 lA /10 AMPS. 1.55 R -652 115 VAC. .... IA DOUBLE BREAK /20 AMPS. 2.80 
R-263 6 VDC. 12 2C/15 AMPS. 1.55 R -217 115 VAC. ... 1 C 2.80 
R-279 14 VDC. 250 lA /15 AMPS. Dbl -OK. 1.55 R -824 2 VDC. .75 IC 1.55 
R-278 18/24 VDC. 260 2C, IA, IB. 1.55 R -600 8/12 VDC. 5000 IC 2.80 
R-706 
R-177 
R-609 

24 VDC. 
24 VDC. 

250 VDC. 

150 
250 

5000 

4C /10 AMPS. 
4C. 
lA- DOUBLE BREAK. 

2.45 
2.05 
2.45 

R -820 
R -821 
R -587 

10 VDC. 
18 VDC. 
24 VDC. 

20 
2000 
160 

IB DOUBLE BREAK /6 AMPS. 
lA, 1B /2 AMPS. 
2C /10 AMPS. 

1.30 
2.45 
1.55 

R-779 12 VAC. .... IB /10 AMPS. 1.70 R -739 24 VDC. 200 lA 1.35 
R-272 
R-271 

24 VAC. 
24 VAC. 

.... IA, 1B/5 AMPS. 
2A, 1B /3 AMPS. 

1.55 
1.55 

R -724 
R -823 

75 VDC. 
110 VDC. 

2200 
5000 

2B/3 AMPS. 
IB 

2.40 
2.45. 

R-685 
R-663 
R-757 
R-152 
R-624 

115 VAC. 
12 VDC. 
12 VDC. 
12 VDC. 
12 VDC. 

600 
40 
44 
50 
50 

IA /6 AMPS. 
2C/10 AMPS. 
2C, 1A, CERAMIC. 
2C, IB, CERAMIC. 
10 

2.50 
1.30 
1.45 
1.35 
1.45 

R -617 
R -729 
R -722 
R -577 

12 VDC. 
12 VDC. 
24 VDC. 
48 VDC. 

600 
80 

300 
220 

1C, DOUBLE BREAK. 
lA /10 AMPS. 
lA /10 AMPS. 
2C 

1.30 
1.25 
1.30 
2.45 

R-268 
R-805 

12/24 VDC. 
18 VDC. 

260 
200 

3A,IB 
10 /10 AMPS. 

1.55 
1.30 

MIDGET RELAYS 
R-644 18/24 VDC. 275 íA/25 AMPS.& lA /5A 1.45 R-572 24 VDC. 256 1C $1.25 
R-687 
R-674 
R-593 
R-191 
R-248 
R-615 

26.5 VDC. 
24 VDC. 
28 VDC. 
28 VDC. 
28VDC. 

32/40 VAC. 

125 
250 
125 
125 
150 

.... 

2C/15 AMPS.& 3A /10A 
IC /5 AMPS. 
2C/10 AMPS. 
2C/10 AMPS.CERAMIC. 
1A /20 AMPS. 
3A/15 AMPS. 

2.45 
1.45 
1.45 
1.50 
1.30 
1.55 

R-291 
R-738 
R-144 
R-145 
R-298 
R-296 

6 VDC. 
12 VDC. 
12 VDC. 

18/24 VDC. 
21 VDC. 
21 VDC. 

5 

60 
228 

250 
300 
300 

lA 
3A 
IA 
2A- CERAMIC 
IA 
lA 

1.25 
1.20 
1.45 
1.45 
1.25 
1.25 

STK. NO. VOLTAGE OHMAGE CONTACTS 
UNIT 
PRICE 

R-586 21 VDC. 300 IA & 1C $1.25 
R-137 24 VDC. 300 IC 1.45 
R-142 24 VDC. 400 2C 1.50 
R-785 24 VDC. 200 2C /10 AMPS. 2.00 
R-607 24 VAC. IA 1.20 
R-606 24 VAC. lA & lB 1.20 
R-605 24 VAC. 3A 1.20 
R-728 6 VDC. 30 lA 1.25 
R-807 6 VDC. 30 2C 1.25 
R-625 6 VDC. 45 IC /3 AMPS. 1.35 
R-732 12 VDC. 120 lA 1.45 
R-733 12 VDC. 120 2C 1.50 
R-281 12 VDC. 126 2A 1.25 
R-818 18/24 VDC. 300 18 1.25 
R-139 24 VDC. 200 4C 1.45 
R-135 24 VDC. 250 lB 1.45 
R-133 24 VDC. 300 NONE .75 
R-138 24 VDC. 300 4A 1.45 
R-132 24 VDC. 300 2C 1.50 
R-731 24 VDC. 300 2C 1.55 
R-730 24 VDC. 300 2C & lA 1.55 
R-292 24 VDC. 350 1C 1.25 
R-626 24 VDC. 400 IA/5 AMPS. 1.55 
R-786 60 VDC. 1300 2C 2.00 
R-588 90/125 VDC. 6500 4C 2.70 
R-755 24 VDC. 300 lA 1.45 
R-150 6 VDC. 30 lA 1.20 
R-640 24 VDC. 330 1C /3 AMPS. 1.50 
R-148 12 VDC. 100 2C &1B 1.35 
R-285 12 VDC. 75 3A 1.35 
R-222 12 V DC. 100 2A 1.20 
R-639 6VDC. 20 3C/3 AMPS. 1.45 
R-696 24 VDC. 230 IA/8 AMPS. 2.00 
R-143 24 VDC. 280 lA 1.45 
R-141 24 VDC. 280 3A 1.45 
R-140 24 VDC. 280 1C 1.45 
R-590 24 VDC. 300 2B 1.25 
R-540 24/32 VDC. 300 2C 1.50 
R-543 24/32 VDC. 300 4C 1.50 
R-743 110 VDC. 5000 3B & lA 2.05 
R-783 100 VDC. 6500 1C- MICALEX. 2.40 
R-782 100 VDC. 6500 4C & IA 2.45 

SPECIAL RELAYS 
R-503 12/32 VDC. 100 3A, 2C $2.80 
R-749 600 VDC. ... MAX.28 AMPS. 7.45 
R-804 550 VAC. .... 1B/38 AMPS. 4.35 
R-250 115 VAC. .... ADJ.0 IR.BREAK- .04 -.16A 17.50 
R-579 220 VAC. 1B 8.70 
R-294 27.5 VDC. 200 IB 5.35 
R-686 115 VAC. 2C 6.10 
R-246 115 VAC. ..- 1B 11.20 
R-246A 115 VAC. .... lA 11.20 
R-611 24 VAC. 1A /30 AMPS. 5.35 
R-283 12 VDC. 125 IC /10 AMPS. 1.25 
R-614 18/24 VDC. 60 IA /15 AMPS. 4.35 
R-262 200 1C 4.70 
R-245 12 VDC. 25 4" MICALEX LEVER. 1.20 
R-527 6/12 VDC. 50/50 IN SERIES. 1.20 
R-544 12/24 VDC. 60/60 1C. 2.05 
R-255 lA 1.20 
R-669 75 VAC. 400 CYCLE 1B, lA 1.20 
R-660 6 VDC. STROKE. 1.20 
R-651 24 VDC. 100 SOLENOID VALVE. 3.10 
R-295 12 VDC. 275 ANNUNCIATOR DROP. 2.70 
R-230 5/8 VDC. 2 2A, 1C. 2.70 
R-813 12 VDC. 12 WAFER. 5.35 
R-275 12 VDC. 750 lA, 1B, 1C. 3.45 
R-716 24 VDC. 70 2A/5 AMPS. 1.60 
R-620 6/12 VDC. 35 2C, lA. 1.30 
R-629 9/14 VDC. 40 1C /10 AMPS. 1.55 
R-720 24 VDC. 50 2C. CERAMIC. 1.70 
R-500 12 VDC. 10 /10 2C/6 AMPS. 3.55 
R-816 12 VDC. 10/15 2C/6 AMPS. 3.55 
R-524 24 VAC /DC. 1.20 
R-566 115 VAC. COIL ONLY 1.00 
R-710 150 COIL 

ONLY .75 
R -811 48 VDC. 8000 1C 2.05 

BASIC CONTACT ASSEMBLES SHOWN IN UNOPERATED NORMAL POSITION 

t o 

Form A- "Make" 
(Single Throw, 

Normally Open) 

o 
8 

o 

Form B- "Break" 
( Single- Throw, 

Normally Closed) 

/ELLS 
8 

BALES, MC. 
833 W. CHICAGO AVE., DEPT. R -6, CHICAGO 22, ILL. 

o 

Form C- "Break- Make" Form D- "Make- 
(Double -Throw) Before -Break" 

WRITE FOR 
WELLS CATALOG 

o 

o 1 

Form E- "Break 
Make -Before- Break" 

TELEPHONE 
SEeley 8 -4143 
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PORTABLE POWER 
Look at These Combination Kits! 
1. 2 volt, 30 amp hour wet cell BB -54. Light- 

weight transparent plastic. Non -spill. Fibrite sep- 
arators. 3 -ball hydrometer. 4" x 3" x 51/2" high 
overall. Shipped dry, with filling and charging 
instructions. 

2. 2 volt synchronous Vibrator. No tube needed. 
3. 2 It charger, 115 v, 50/60 cy in. High quality 

rnit uses step-down transformer and dry -disc 
ectifier, with pilot lamp in Output to indicate 

and regulate charging rate. With instructions. 
4. Eyedropper -type battery filler. 

$ ALL 4 ITEMS, ALL BRAND NEW, ONLY. . .7 3, .97 5 
OR 

3 BB -54 and new box CH -291 made for them. $4,95 Set -up gives you 6 volts. for ONLY .DY 

(Theastees 

interlock and snap-clasp together and 
pieces of compact. light- weight craftsman- 

ship! Use _ set -ups for 12 V. 4 for 24 v.) 

G.L. 

`1 `/ 
Q 

(F) ` Cam, 

FOR MARINE 
"MARINER" 

J ,...... J 

J O 
r] N 

(D 

B with. 
structions. 
approval 

(Includes external 

RADIOMEN 
TRANSMITTER 

180 w input, 120 w to 
antenna, 90% modulated, 4 
channel x x a con t, 12 or 24 
v input with dynamotor, con- 

tin á cord, tats, tubes. 
11 aligned and ready 

to operate. (Specify volt. 
otdi 

freq. when ordering.) 
`n Cain break -in rely for 

to addition toga t. 
itching relay. Dimensions: 

Bpi /a" deep, 
Tubes included: lOxs high. Tubes included: 

speech amp., two 211 
mod., 12.15 use.. 1625 IPA. 
two 814 parallel PA. We 
add over $150 worth of 
skilled engineering and parts 
to equipment which cast 

How$can you $1200 With fit 
FCC license $275.00 

guaranteed. 
harmonic filter) 

G.L. "MARINER" 200 WATT TRANSMITTER 
Same dimensions as above. Uses parallel 813's out- put. 5 

additional Npushbu ton chars els (upd to ten OOtotal ) Complete with dynamotors (12 to 14 or 24 to 28 v. Specify which!). connecting cords. microphone. crystals 
(specify frequencies!) and harmonic suppressor de- scribed below - $450.00 

G.L. "MARINER" SO- WATTER 
4- channel preset. Crystal controlled (specify frequen- 
cies). Four separate 6S1C7 oscillators. 807 buffer, parallel 807's output. With dynamotor, tubes. crystals, 
cords, mike, and harmonic suppressor described be- 
low. 24 -28 v. $150.00 
12 -14 v. 175.00 
G.L. "MARINER" RECEIVER 
Long wave, broadcast, marine 

d short ersi of 
finest 

beau- tiful conversion of finest Nav 
lining, All trots, vernier tuning, BFO -OFF and aVC- 

on entirely new front panel. 
Coaxial type antenna fittings 
furnished. 

battery 
Ty ted 

power 
wires out rear to battery 

kill 
pow a 

loop. and to kill B+ with x t. 
breath -in relay. 12 or 24 DC. 
Only 151/e" long, 8" wide, 6a /4" high, and self -contained; 
plugs needed. With 6 tuben, 

no 
neon 

and dynamotor- Requires a external ment instructions and schematic furnished. 
Specify voltage 

,L "" 0 
0 

r ¡, 

voltage limiters, 
speaker. Align- 

.7 $69.50 
SPEAKER in neat bulkhead mounting baffle, wired with transformer and cord and plug to match 4000 ohm output of G.L. Mariner receiver $5.95 

3- SECOND MANUAL DIRECTION FINDER 
DU -1. 12 or 24 v. Goes ahead of the G.L. "Mariner." 
ARA, or any other receiver. We convert it to the Ma- rine band. Still retains lower half of broadcast band, and all the lighthouse and beacon band. 2 -tube phas- 
3 
ing circuit, no 1800 ambiguity. Gives true bearing in seconds! Schematic and complete instruc- $32.50 tions. BRAND NEW, specify voltage .DJL 
Now FCC rules require harmonic suppressor for Ma- 

e transmitters. Don't get pink tickets. Suppressor Filter, complete with 0 -4 amp. Ant. Current $24.95 meter .DLY .7 

COMMAND EQUIPMENT 
With free dope sheets and schematics. 

RECEIVERS 
ARC -5 or ARA, 3 -6 me. good sed... ... ....$5.95 
BC -455, 6 -9 me. NEW $12.95. GOOD USED.. 7.95 

COMMAND TRANSMITTERS 
BC -457. 4 -5.3 mc. excellent used $ 4.95 
BC -458. 5.3 -7 me, excellent used 5.95 
T -23 /ARC -5, 100 -156 me. New, with tubes 34.50 Excellent used 24.95 used. ed. less tubes 7.95 
MOD /ARC-S. Brand 

New 
$5.. 

Excellent used 
2.49 

MOD BC -456. Brand New $5.95. Excellent used 2.49 
274N PLUG. 7 prong male plug to fit back of com- mand recors and x trs. This the same plug s 
used in the racks. NEW, cash, 21e; five for...$1.00 
Local Control Adaptor parts for 274N or ARC -5 recvr. Exact pot. switch, knobs, etched plate. and instruction data. Ready to mount $1.29 pline tuning knob. 79e 

4 USES -4 DOLLARS 
The most versatile dynamotor in surplus! The best dynamotor for conversion to 6v. Multiple windings! 
After conversion you get choice of 190 or 350 v at 50 
MA or 250 v at 100 MA. No brushes to shift around. 
no mechanical work. Or use it as a 2:1 or 1:2 step- up or step -down transformer for DC voltage! Changes 
G to 12. or 12 to 24, or vice versa, up to 3 A. Or use It as a GENERATOR. Turn with motor, get 12 v 
DC at 12.6 A or 24 v DC at 6.3 A. plus high oltage. Includes easily removable elf- contained 800:1 sealed- in-oil gear reduction unit. Complete dope - $4.00 sheet furnished. BRAND NEW .D 

6 V. VIBRATOR, Mallory 650. Radiart 5321, 4- prong, non-sync. . l l' " dia., 3 3/16" over can. 115 cycle. Amp. New $1.59 
DYNAMOTORS AND INVERTERS 
(Quantity buyers. write for discount.) 

FOR AN /ARC -1: DY -l0 /ARC -4x (27 or 13.5 v). Out- put v. 
condition 

coot., or 310 v, 355 $12.50 
FOR BC -375: PE -73, 28 v in, output 1000 v, 350 ma. 
Brand new $9.95 
For BC -191: BD -77, 14 v. 1n. output 1000 v. 350 .. BRAND NEW $15.00 
FOR RADAR; PE -218 Inverter. 25 -28.5 v in. Output 
115 v. 13 amp (1.5 ICVA), 400 cy. NEW $17.50 
Out of original packing 12.50 

SEE OUR "EASY MONEY" AD, 
ELSEWHERE, THIS ISSUE. 

G.L. ELECTRONICS 
905 5. Vermont Ave., Los Angeles 6, Calif. 

All Prices F.O.B. Los Angeles. 
Calif. Buyers Add Sales Tax- 

112 

in all adjudicatory proceedings and 
possibly in rule -making proceedings as 
well." It was pointed out that this pro- 
posal would actually place the Com- 
mission in an isolation ward which, ac- 
cording to Coy, was based on the prem- 
ise that the Commissioners can be in- 
fluenced by the Commission's staff, and 
that the staff is in turn . .. "prej- 
udiced and irresponsible." Coy indi- 
cated that he was quite riled at this 
implication, apparently recalling the 
statements made during the color -re- 
straining trial which implied that a 
staff engineer had influenced the Com- 
mission in their decision. He declared 
that . .. "these attacks on the Com- 
mission's staff are, in reality, attacks 
upon the integrity and ability of the 
Commissioners." "If the members of 
the Commission are not doing an hon- 
est job, as I think we are, then you 
should get new Commissioners," he 
told the committee. "However," he 
added, "it's not going to be possible to 
get a better body of men by cutting 
them off from the . . . people upon 
whom they must rely in order to arrive 
at the informed and intelligent judg- 
ments which the parties involved, as 
well as the public, are entitled to ex- 
pect." 

There was no doubt, he explained, 
that in contested proceedings, those 
members of the Commission's staff who 
process or investigate or even try a 
case before an examiner, must occupy 
to a certain extent, an adversary posi- 
tion. To allay suspicion, then, it was 
agreed that members of the staff 
should not participate directly in the 
decisional process, Coy pointed out. 
But, he added, it is important that the 
Commission should be allowed to con- 
sult with officials and personnel such 
as the chief engineer, general counsel 
and chief accountant. The Commission 
should not be deprived of the oppor- 
tunity of consulting with these special- 
ists who can, he declared, facilitate the 
evaluation of conflicting and highly 
technical claims. The removal of this 
access would, in the opinion of the 

' Commission . .. "stultify one of the 
principal objectives of establishing a 
Communications Commission in the 
first place -the need for a specialized 
body, capable of calling on impartial 
expert assistance, to decide the com- 
plicated and technical issues raised in 
the communications field, and to for- 
mulate and maintain consistent and 
adequate policies to safeguard the 
`public interest, convenience, and nec- 
essity.' " 

In one section of the amendments to 
the act appear new recommendations 
for policing power, permitting the issu- 
ance of firm cease and desist orders to 
those who disobey licensee provisions. 
While this new power was declared to 
be a necessary one, the Commissioners 
felt that a still tighter control was 
necessary, a control which would per- 
mit the imposing of reasonable fines 
for violation of the Act or the Corn - 
mission's rules. Describing the need 
for such teeth in the law, Coy said . . . 

"The present law, by providing only an 

PRECISION 
N EW ELECTRONICS 

SIGNAL TRACERS 

Write for literature and 
name of your nearest Jobber 

10;L5V_C\S\ON 
to 4\- 643 th \LW AJILEE I4NTLN\)E 

CM\CAGO 22, \LL\MO\S 4b. 
SIGNAL TRACER SPECIALISTS 

BUILD YOUR OWN 5 TUBE 
SUPERHET RADIO... 

Z,95 ONLY 

We furnish 
al l h but the - Bin: -'m 

portents. 
A Beautiful Plastic (Buterine) Cabinet A Copper 

Plated Chassis - Stamped for Mounting Parts A Name 
Plate A Calibrated Tuning Dial A Volume Control 
Knob A Stamped Jute Back 3 Rubber Grommets 4 
Sheet Metal Screws - For Chassis & Back Mounting 5 
Miniature Tube Sockets. 
All yours to get you started on your own radio. $1.00 
Deposit with C.O.D. orders. You pay postage. Send only 
$2.95 and we will pay postage. 

DEALERS WANTED 

THE LORMEL PRODUCTS CO. 
10100 St. Clair Ave. Dept. RirV Cleveland 6, Ohio 

EASY TO 
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. Availa- 
ble tapes from beginner's alphabet 
to typical messages on all subjects. 
Speed range 5 to 40 WPM. Always 
ready -no QRM. 

ENDORSED BY THOUSANDS! 
The Instructograph Code Teacher lit - 
rally takes the place of an operator - 

instructer and enables anyone to 
learn aril master code without fur- 
ther assistance. Thousands of successful operators have 
..acquired the code" with the Instructograph System. 
Write today for convenient rental and purchase plans. 

I.NSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 

AD- VANTAGE 
Take advantage of the world's biggest Classi- 
fied Ad opportunity -Your ad in 

RADIO & 
TELEVISION NEWS 

Classified Section will get more action -more 
inquries- quicker, and at less cost than in any 
other magazine. Monthly net paid circulation 
over 200,000. 

RADIO & TELEVISION NEWS 
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extreme type of administrative sanc- 
tion, fails in deterring evasions of 
Commission requirements because of 
the very fact that the potential evader 
is willing to gamble the act of evasion 
against the known reluctance of the 
Commission to apply a death penalty. 
It is to be hoped that the marginal li- 
censee may be kept up to standard by 
the knowledge that if he doesn't, he 
will either be hurt by the imposition of 
the fine or in more serious cases by 
temporary suspension of his authority 
to operate. Authorizing the Commis- 
sion to utilize such lesser sanctions is 
all the more important in the light of 
the great increase in radio use by per- 
sons who are not primarily engaged in 
radio as a means of livelihood, like the 
taxicab owners and industrial users, 
and other people who have been using 
radio more and more as an aid to their 
primary activity. The enforcement 
problems with respect to these classes 
of special radio services are partic- 
ularly troublesome. By authorizing 
the Commission to impose fines for 
violations of its rules and regulations, 
we hope to command greater respect 
for these rules and regulations." 

RADIO CONTROL will soon be used 
to man lifeboats dropped by parachute 
during air -sea rescue operations. The 
radio system, operated from the air- 
plane dropping the lifeboat, can bring 
the dropped boat to the survivors, al- 
lowing them to board and then provide 
a course for the boat. The vessel has 
been described as an all -metal affair, 
30 -feet long, designed to carry fifteen, 
and powered by a four -cylinder water - 
cooled engine. Before development of 
the radio -controlled system, lifeboats 
were simply dropped to survivors, al- 
lowing for drift. A sea anchor served 
to hold the boat in place, and if all 
went well the survivors drifted down 
to the boat. 

In the new system, after the chute is 
jettisoned, the operator in a carrier 
plane starts transmitting on a five - 
frequency unit, whose signals can be 
picked up by a five -frequency receiver 
in the boat. The first signal is sent 
from a control box. This, in order, re- 
leases stabilizing fins holding the life- 
boat steady during descent, frees a rud- 
der board, opens the engine's air vents 
and cranks the motor intermittently. 
When the motor catches and is running 
at a fast idle, a sea anchor is released. 
At the operator's next signal, the en- 
gine speeds up, a reduction gear goes 
into forward and the boat moves 
ahead. The operator can control its 
direction right and left, a flux -gate 
gyro compass connected to a servo - 
electric system on the boat keeping it 
on whatever course is selected. The 
plane operator can stop the boat when 
it arrives at the survivor's raft, and 
idle the motor, while survivors board. 

Lifeboats will be equipped with 
walkie- talkies with a range said to be 
great enough for constant contact be- 
tween the boat and the plane. The 
boat, with controls and a manual over- 
ride enabling the survivors to break 
June, 1951 

The One and Only 

VEE -D -X "JC" YAGI 
The Vee -D -X "JC" is by far the world's most 
popular Yagi. It outperforms and outsells all 
others. It is the pioneer pre -assembled Yagi - 
and still by far the best. Provides powerful signal 
at lowest cost ... with minimum installation time. 
Why accept inferior copies when you can get the 
one and only "JC" Yagi? 

HERE IS YOUR GUIDE 10 THE 

WORLD'S FINEST ANTENNA SYSTEMS 

It's the big new 1951 VEE -D -X 
catalog - a single source for 
all antenna requirements. For 
your copy write to The 
LaPointe -Plascomold Corp., 
Windsor Locks, Connecticut. 

'VEE=D=X 
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the 

TURRET 
BOOSTER 

Patent Applied For 

Operates on Intermediate Frequency- 
one setting for all channels. 

Removed or installed without disrupt 
ing wiring of set. 

Fully concealed within set -no exterior 
units. 
Improves reception - increases video 
output Ià ó upwards. 

Improves receivers having poor sound 
(Emphasis placed on sound by IF coil 
adjustment.) 
Comes on when receiver is on -no extra 
switches to complicate the tuning of the 
recrivcrs, 

°Less additional tube. 

Money Back 
Guarantee 

BARB -CITY INDUSTRIES, INC_ 
1153 FOURTH ST. 
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DEKALB, ILL. 

off radio control at any time, will have 
a cruising range of 800 miles. 

RADIO SIGNALS from the sun, moon 
and stars will soon be surveyed with a 
600 -inch radio telescope at the Naval 
Research Laboratory in Washington, 
as part of a new program of radio 
astronomy designed to provide answers 
to such puzzling problems as the cause 
and nature of solar outbursts and the 
times and nature of emissions. It is 
expected that this data will be of prac- 
tical help in long -range weather fore- 
casting and radio communication. The 
solar outbursts, known as flares, have 
been cited as the cause of communica- 
tion interference, but there is a lack 
of knowledge as to why the interfer- 
ence exists. 

The NRL reflector (see page 16), 
mounted on one of the Navy's five -inch 
gun mounts, has been arranged to ro- 
tate a full circle in a horizontal di- 
rection or azimuth and also to move 
vertically, or in altitude, from below 
the horizon to five degrees beyond the 
zenith. An axis converter corrects for 
the inclination of the earth's axis, and 
permits the reflector automatically to 
track or follow the sun in its path 
across the sky. The radio telescope 
can be controlled manually or con- 
nected to a five -inch astronomical tele- 
scope by remote control. 

The reflector consists of thirty alumi- 
num sections which are bolted to- 
gether to form a solid surface. 

It is expected that with the high 
sensitivity and directivity obtained 
with the fifty -foot dish, radiation will 
be detectable at 1000 megacycles. 

A NEW EItA IN FM FACSIMILE 
transmission, over network facilities, 
has appeared on the horizon, thanks to 
the efforts of two true pioneers in the 
art, Major E. H. Armstrong and John 
V. L. Hogan. 

With the aid of a Hogan multiplexer 
installed in the experimental head- 
quarters of the Major at Alpine, N. J., 
facsimile signals, carrying news pro- 
grams, weather maps, etc., have been 
airpiped to WQAN -FM in Scranton, 
Penna., and then to WCHU -FM in 
Ithaca, N. Y. During these faxcasts, 
the regular musical programs were 
continued without any interference 
from the additional transmission. 

There are plans afoot to attempt to 
extend the link -to -link circuit over a 
chain of FM stations in New York, and 
perhaps to adjoining states. 

MICROWAVES FOR RELAYING 
CONTROL and communication are 
now being used in one of the most ex- 
tensive transmission systems in the 
Pacific Northwest by the Bonneville 
Power Administration. Over 200 miles 
of microwave circuits are in operation 
for many purposes. 

To keep a continuous flow of power 
from the generating stations to cus- 
tomers, it is necessary that the load 
dispatcher be continuously in touch 
with system conditions. Instruments in 
the load dispatcher's office provide con- 

LAST 
CALL 
Western Electric 
728B Speakers 

$35 70 Originally $113.00 

The famous Western Electric 728ß's are 
going ...going...almost gone. And there 
will soon be no more, because these fine 
speakers are no longer being produced. 
But you can still buy them from Sun Radio! 
Whether it be a 728B or some other scarce 
component, chances are you'll find they're 
available from Sun Radio which has what 
is probably the greatest stock of high fi- 
delity equipment in America. Mail orders 
filled promptly and carefully. 
Be sure you have your free copy of our 
famous 100 -page Audio Equipment Hand- 
book. It will guide you in your high fidelity 
installations and provide a complete list- 
ing of the components we sell. Write today. 

124 Duane St. New York 7, N. Y. BArclay 7 -1840 

TWO BLOCKS NORTH OF CHAMBERS STREET 

Established 1922 Open Daily 9 -6, Sat. 9 -4:30 

FOR BETTER TOWERS 
AT LOWER COST! 

Ask about AERO 
COST LESS 
Because Aero Towers are air - 
craft- designed, lower manu- 
facturing costs offer you a 
lower price. Lower weight and 
lower shipping costs are 
passed on as savings to you. 

LAST LONGER 
Coated INSIDE and OUT. 
DIP -COATED process keeps 
Aero Towers bright and new. 
Rust resistant. Will not brown. 

EASY TO CLIMB AND 

SERVICE 
Strong electric aircraft welds 
at EACH joint (not just one or 
two/ prevents sway. Provides 
sturdy safe ladder -like cross 
members. 

QUICKER TO INSTALL 
Aircraft precision tolerances 
assure accurate fit of compo- 
nents. Light and easy to erect. 
Strong durability assures 
customer satisfaction. 

Jobber Territories Open 
Dealers -Write for FREE Booklet 

AERO TOWER DIVISION 
Knepper Aircraft Service, 

1016 Linden Street 
Allentown, Pa. 
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tinuous readings of power conditions 
at widespread points on the network 
by means of signals from one micro- 
wave station to another over the air- 
waves, which are reflected from point - 
to- point. Up to twenty or more simul- 
taneous conversations can be carried 
over the same circuit. 

The microwave system is also linked 
to instruments which automatically 
reveal the exact location of trouble on 
the major transmission lines. Within 
seconds after lightning or other 
trouble has caused one of the trans- 
mission lines to open up, the recording 
equipment will provide the exact loca- 
tion of the trouble and permit repair 
crews to be dispatched, without the 
previous long delay when lines were 
patrolled in a search of the cause of 
trouble. 

PLANNED MUSIC, featuring pro- 
grams specifically designed for stores, 
restaurants, and shops, during which 
ultrasonic tones can be used to cut off 
signals and permit the transmission of 
sales or other messages of interest to 
shoppers or diners, has been cited by 
FCC as a violation in a letter recently 
mailed to WRLD, Miami, Fla.; WACE- 
FM, Chicopee, Mass.; WFMF, Chicago, 
and KDFC, Sausalito, Calif. 

Declaring that the beep services, in 
which the stations are engaged, are in- 
consistent with basic rules, the Com- 
mission noted that the special service 
committed the FM station to provide ... "subscribers with predominantly 
planned music ... during stipulated 
periods" ... and that the arrange- 
ments ... "must be considered to 
constitute an invalid abdication of 
your duty as a licensee to retain dis- 
cretion, responsibility, and control, 
and to remain free to alter your serv- 
ice as the changing needs of the public 
in your area may require." 

The letter also pointed out that since 
payment was made for the service, the 
transmission was of a sponsored type 
and must be recorded as such over the 
air and in logs. The contention that 
station operators should enjoy equal 
privileges, under the Communications 
Act, to employ mechanical or elec- 
tronic devices to eliminate undesired 
broadcast material from programs at 
the request of listeners, was called in- 
admissible. The government body de- 
clared that . .. "members of the pub- 
lic are free to tune in or tune out any 
material they desire. . . . Obviously 
this obligation is not carried out when 
you broadcast a signal, the very pur- 
pose of which is to prevent a portion 
of the audience from hearing those an- 
nouncements." 

The blunt warning issued in the let- 
ter, which technically was an official 
action, approved by Commissioners 
Coy, Walker, Hyde, and Webster, ap- 
peared to spell the doom of all store - 
casting services, and perhaps trans- 
mission to buses and street cars, too, 
unless immediate modifications were 
introduced into the systems, remov- 
ing the restricted coverage provisions. 

L W. 

O -R moves to a new location 
ON SAN FRANCISCO'S BUSIEST STREET! 

ULTRA- VIOLET LIGHT 
SOURCE 

O -R now presents . new an 8 -watt, ultra- 
violet, "black -light" source! Here is a highly ef- 
fective and time saving device for checking burn 
spots and other defects in phosphors of C/R 
tubes. C/R tube face fluoresces when exposed to 
this special black -light to give visual indication 
of condition of phosphor. Reflected light from 
C/R tube face is negligible and tube does not have 
to be in operation. An invaluable device for TV 
service shops, schools, laboratories. Also used in 

medical, chemical, foods, stamps, criminology and 
for fluorescing mineral specimens. This lamp offers 
a practical source of ultra -violet light in the 3660 
Angstrom -unit region. 
In kit form including Sylvania 8 watt, black -light 
tube, ballast, starter, mounting panel, tube clips, 
reflector, line cord /plug, hardware, instructions. 
Simple shadow box for outer housing is easily 
made. 
Complete kit (less outer housing) ....only $4.95 

Power Supply for Any 274 -N Receiver 
A shipment of the special transformers has just 
been received and this popular power supply is 
now once again available. Just plug it into the 

rear of your 274 -N RECEIVER 
. any model! Complete kit. and 

black metal case, with ALL parts 
and diagrams. Simple and easy to 
build in a jiffy. Delivers 24 volts 
plus B voltage. No wiring changes 
to be made. Designed especially for 
the 274 -N receiver. All necessary 
parts for conversion of rest of re- 
ceiver also Included. ONLY $8.95. 

TUNING KNOB for 274 -N Receiver, 59c ea. 

TELEPHONE EQUIPMENT: 
EE80 Repeaters (see previous ads). Only a few 
left. NEW! Itegularly $9.95 ea... now $6.95 ea. 
TS -10 Sound powered handsets. A limited quan- 
tity only. BRAND NEW, $25.95 pair 
Handset hanger. Beautiful cast aluminum shell 
finished in black wrinkle. Takes all makes and 
models. An extremely useful, well -made item 
only $1.95 ea. 

274N /ARC -5 ACCESSORIES 
Mounting rack, holds three receivers. Easily modi- 
fied for single receiver -NEW ....only $1.95 ea. 
274N /ARC -5 Spline tuning knobs 59 ea. 
Same as above except with deluxe tuning 
crank 89 ea. 
Tuning crank. Fits RU 16 -17, BC 433 etc. for 
manual tuning .89 ea. 

HV VACUUM CAPACITORS 
VC -50 - 50 MMF $ 3.95 ea. 
VC -150 -150 MMF 10.95 ea. 
VC- 150 -200 MMF 13.95 ea. 
All Brand New Merchandise -Excellent Values. 

100 KC CRYSTAL 
Model VC5 -KS Precision 100 KC crystal in holder. 
(Similar to Bliley ÁR21 -W.) Ideal for Crystal 
Calibrators and Frequency Standards. 
A Buy At $3.95 ea. 

ALUMINUM CHASSIS 
Drawn, Bright Dipped. 55/4" long, 31 /e" wide, 
1 v /5" deep. 
Bargain At 49e ea. 

CONDENSER TESTER 
One of our best sellers! Useful. 

versatile laboratory item, in kit 
forni. Simple, and easy to build in 
less than an hour. Checks con - 
denser leakage and continuity up 
to S mess. Will test any paper, 
electrolytic, mica or oil capacitor 
from 50 mod. to 50 ofd. Self - 
contained power supply and neon bulb indicator 
with socket and bezel. Drilled metal cabinet. Com- 
plete instructions and diagrams included with each 
kit. Only $5.00. 

SCOPE COMBO OFFER 
The makings for an excellent scope. Includes: 
1 -5NP1 C -R tube, transformer for hi- voltage and 
fil. for 2X2 rectifier, circuit diagram, only $7.95 

15 OHM RHEOSTATS 
Rated at 25 watts. Ohmite Type "II." 

Only $.50 ea. 

SMALL PRECISION LATHE -110 -V. AC 
Now with 
Larger 
Motor 

$5975 
A small lathe for radio 
shops, jewel- 
ers, labora- tories, den- 
tists, hobby - 

crafters, model makers, machine shops, schools, 
etc. Automatic Feed. Work capacity 3" between 
centers. Swing over bed 2 ". Constructed of steel 
and cast iron. Accurately machined and finished. 
Fan -Cooled Motor mounted inside the base. Com- 
plete with 11/4" face plate, 2 lathe centers, tool 
post and rocker, one lathe dog, one tool -bit and 
test rod. 

COMPLETE ACCESSORY KIT 
including 4 -jaw chuck, drill chuck, center counter- 
sink drill, 2 tool -bits, 2 lathe dogs, 1 face plate 
with 8 drilled and tapped holes. 2 collets, 1 
collet chuck, 1 Allen wrench $29.50 

FL -8 Filters, New only 98c ea. 

"S" METER ... An oufsfanding buy! 
Here is a beautiful instrument 
exactly suited for use as an 
"S" meter. Illuminated face, 
(supplied with miniature lamp) 
with a full -scale reading of 5 
ma, a standard value for most 
"S" meter circuits. Diameter 
across face is 23/0", black bake- 

lite case, reverse -set pointer. New, surplus . . . 

limited quantity. Only $1.95 ea. 

836 hi- vacuum rectifiers. 2 for $1.50 

TRANSFORMERS- CHOKES: 
2 5V 10A. 10KV insulation, Suitable for 866, 
836, etc. Reduced to $3.39 ea. 
10Ií, 200 ma choke. Hermetically- sealed steel 
case. Also has hum -bucking tap. A beautiful item 
only $1.98. 
1011, 50 ma choke. Strap mounting. Handy for 
dozens of applications. Reg. 98c, reduced to 65c. 
Charger or fil. trans. Pri. 110V, 60 cycle. Sec- 
ondary, 9- 10- 11 -12 -13 volts @ 1.2 A. Fully 
cased. A buy at $1.49. 
Vibrator transformer. 6V hip. Secondary 
345 -0 -345 @ 150 ma. Also has bias winding. 
Fully cased. Bargain at $1.49 ea. 
Power Transf. 350 -0 -350 @ 70 ma. 5V @ 
3A. 6.3 @ 3A. Pri. 110V, 60 cy, AC. Up- 
right mtg. $3.25 ea. 

Power transf. Pri. 115V, AC, 60 cy. Sec. 520 -0- 
520 @ 200r $5.25 ea. 
Power transf. Pri. 115V, 60 cy. AC. Sec. 310- 
0 -310 at 50 ma. Cased, upright mount 

only $1.95 ea. 
Output transf. 50L6 to voice coil.... ..79c ea. 
Choke, 6 henry, 200 ma. Strap mtg. 

only $1.95 ea. 

HS -16 phones. Used, with headband and 6' cord. 
A hot buy at 98c 

VACUUM TUBE SPECIALS 
8012.. UHF triode $1.50 ea. 
WE -717A 1.00 ea. 
WE -316A. .. Trans, doorknob .75 ea. 
WE -388A ...Large doorknob 1.00 ea. 
815 ...twin-beam tet. 2,50 ea. 6L6...metal 2.25 ea. 
6L6G 1.95 ea. 
6L6GA 1.95 ea. 1636... VHF converter 1.00 ea. 

I 

Pi` 

LOOK! NO HANDS! 
This mike leaves both hands 
free for mobile QSO's. Fast- 
ens to operator by simple 
snap strap. Adjustable. 
Double action sw. operates 
push-to -talk or holds on. \ BRAND NEW only $2.00 ea. 
POSTPAID in U.S.A. and 

%, CANADA. 

NOTE NEW ADDRESS] 
Minimum order $2.00. All items subject to prior sale. All prices subject to change without 

notice. 20% deposit must accompany all orders, balance C.O.D. 

OFFENBACH & REIMAUS CO. 
1564 MARKET ST., SAN FRANCISCO, CALIF. 

June, 1951 11 5 
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NEW LOW PRICES 
on 17 " -20'" TV KITS, SETS, 

CHASSIS and CABINETS 

HS HEART °-.'°/a 
jetevislorl acT ts 

1HE CH_-ASSS" 
YOUR 

SEY15 ONLK ASLO 
#S Txe CH S S i n 

SAVE UP TO 50 %! 
Transvision makes the finest TV KITS, SETS, 
and WIRED CHASSIS that money can buy. 
PRICED AMAZINGLY LOW Kits are easy 
to assemble. Give top quality picture and 
sound. Ideal for both hobbyists and dealers. 

BEAUTIFUL NEW CABINETS. 
Writer for Catalog RN. 

Write for Prices and Details Today! 

TRANSVISION, INC. 
Dept. RN NEW ROCHELLE, N. Y. 
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NEW TV PRODUCTS 

on the Market. 
INDOOR ANTENNA 

A new "tip- proof" indoor television 
antenna has been announced by JFD 
Manufacturing Company of 6101 Six- 
teenth Avenue, Brooklyn 4, New York. 

A specially designed base, perfectly 
balanced and weighted, keeps the an- 
tenna from tipping or rocking de- 
spite full extension of the dipoles. 
Constructed of engraved satin finish 
mahogany plastic, the new antenna 
harmonizes with most decorative 
schemes. The three -section, triple 
chrome plated telescopic dipoles can 
be adjusted from 15 to 41 inches for 
quick and easy orientation. A unique 
tension design holds the dipoles in any 
position -collapsed or extended. A felt 
pad cushions the base of the antenna 
and protects furniture surfaces. 

FLYING SPOT SCANNER 
Federal Telecommunication Labora- 

tories, Inc. of Nutley, New Jersey, has 
developed a new type of television fly- 
ing spot scanner that converts slide 
information to a video signal suitable 
for television broadcasting. 

Console- mounted for smooth opera- 
tion, the single or basic scanning unit 
(FTL -35A) is designed to handle, semi- 
automatically, from one to thirty -six 
2x2 inch double frame, 35 mm. slides 
which may be shown in or out of se- 
quence. An important feature is an 

automatic signal cut -out which blanks 
out the picture while the slide is in 
motion. 

By means of an "add -a- unit" feature, 
this equipment may also be used as a 
dual scanner consisting of a single 
scanner plus an auxiliary unit. Desig- 
nated as the FTL -82A, this unit may be 

used to obtain lap dissolves, fades, and 
other flexible arrangements between 
two scanner units. 

DISTRIBUTION SYSTEMS 

Javex of Garland, Texas, has an- 
nounced a new line of antenna distri- 
bution systems for various installation 
applications. 

Designed to mount flush, with or 
without the use of the usual wall box, 

Dr. Frank Roberts, a Scotch electronics engineer in Britain, has designed a sys- 
tem of magnification which uses both a microscope and television. His television - 
microscope is said to be capable of magnification up to 25,000 times an asset 
in the observation of living tissues. The unit is already being usec to count 
and sort the number of cells in the hutr-an brain The photo shows lam. Roberts 
observing a distom (a microscopic plant) through :lis television -microscope. 
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Now! the first and only electronics distributor 
Pez 

:).10 COAST TO COAST! 

/I file eV/le/4 fe 
DO A HEAVENLY SOLDERING JOB 

Pick any job and you'll find a pip of a tip 
to use with the trim, slim Ungar Pencil. Any 

of the 8 Ungar Angels interchange in the No.776 
Handle to make a honey of a tool that does 

work faster and better than larger, heavier irons. 
Whatever your problem, you'll bless the day 

you discovered these saintly soldering cherubs! 

No. 540 COMBINATION KNIFE 

Primarily recommended for cutting and 
dripping vinyl plastic insulation from 
specially wire. Also ideal for cutting 
and marking earn,," plastic; and wood. 
rultiug,onl staling burro plaslie,mae- 
rials. Con,nö of Part No. ¡22 rebidi 
lbaadc moo Healing Unit No. 267. 

11 "rile /or- Catalog i \'o.400 

Iliryai' ELECTRIC TOOLS, INC., Los Angeles 54, Calif. 

TELEX 
LISTENING 
COMFORT 

Modern, lightweight, durable -Telex Headsets 
are easy on the ears ... No uncomfortable 

ear pressure ... Easily adjustable and built 
for hard usage ... Telex Headsets effectively 

block out background noises ... 5 ft. standard cord 
or special cord with built -in volume control ... 

EARSET* 
Weighs only Vz oz. 

MONOSET* 
Weighs only 1.2 oz. 

SVrite for free folder -Or see your Parts Jobber. 

hearing at its best 

ELECTRO- ACOUSTIC DIV. -DEPT. E -12 yt'liJR.{ TELEX PARK -ST. PAUL 1, MINN. 
Á1 

In Canada, Atlas Radio Corp., Toronto 3tl 
*TRAOrMARK STANDARD OF THE WORLD FOR QUALITY HEADSETS 

.711114. 1!13I 

Federated Purchaser 

announces the opening of 

its newest Electronics Center 

in... 

Buyers of electronic equipment know Federated Purchaser's services: 

One dependable source for all electronic needs 

Quick delivery...now more important than ever 

The always -friendly "Mr. Fed" service 

Most modern and complete electronic centers 

Take advantage of F -A -R R- E- A- C- H -I -N -G Federated Purchasing Power 

Mr. Fed says: "Get this 

Los Angeles Opening Special" 

DU MONT 16" 
Bent -Goa 1 450 
CR Tube 

16 FP4 
AL_ 

CLASS 

Ki Cngc FEOERPURCH 

ederated urchaser 
I N C O R P O R A T E O 

THE ONLY COAST TO COAST ELECTRONICS DISTRIBUTOR 

New York City Los Angeles Newark, N. J. Allentown, Pa. Easton, Pa. 
66 Dey St. 911 S. Grand Ave. 1 114 Hudson St. 1 1115 Hamilton St. 

1 
701 Northampton St. 
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RADAR, COMMUNICATIONS 

AND 

SONAR TECHNICIANS 

W- A- N -T -E -D 

For Overseas Assignments 

Technical Qualifications: 
1. At least 3 years practical ex- 

perience in installation and 
maintenance. 

2. Navy veterans ETM 1 /c or higherr. 

3. Army veterans TECH /SGT or 

higher. 

Personal Qualifications: 
1. Age, over 22 -must pass physi- 

cal examination. 

2. Ability to assume responsibility. 

3. Must stand thorough character 

investigation. 

4. Willing to go overseas for 'I 

year. 

Base pay, Bonus, Living Allowance, Vacation 
add -up to $7,000.00 per year. Permanent 
connection with company possible. 

Apply by Writing to 

D -4, P.O. Box 3575, 
Philadelphia 22, Pa. 

Men qualified in RADAR, COMMUNICATIONS 
or SONAR give complete history. Interview 
will be arranged for successful applicants. 

COAXIAL CABLE CONNECTORS 

83 -1AP .$ .3O18:3 -1S1' ...$ .45183 -185 ..$ .15 
83 -1F .. 1.30. 83-1SPN . .50 U6- 21 /U.. .67 
83-1H .. .09' 83-1T . 1.30' UG -27 /U .. .68 
83 -1J .80 83 -22AP .. 1.10 UG- 58 /U.. .63 
83 -1R .40 83 -168 ... .15 Ud- Si /It .. .88 

OTHERS IN STOCK. WRITE FOR PRICES. 

AN CONNECTORS- IMMEDIATE SERVICE 
Phone! Wire! Write! Your Needs 

1N34 CRYSTAL DIODES 79c 

VERNIER DIAL or DRUM (from BC -221) 
DIAL -213" dia. 0 -100 in 360 °. Black with silver 

arks. Has thurnl,lock. DRUM -0 -50 in 180 °. Black 
with silver marks either 85e 

SELSYN 2.11G1-Brand New-400 dye $1.90 

THROAT MIKE SIT 81 -A1. 2 mikes in leather zipper 
case with ili cola & P1.08 -13rand New ....59e 
CARBON MIKE T -17, slightly used -Guaranteed -Has 
5 ft. cord and 111.68 89e 

POSTAGE STAMP SILVER MICAS 
MMF MMF MMF 
10 60 125 
18 62 150 
22 66 180 
23 68 200 
24 75 208 
30 82 225 
39 100 240 
40 110 270 
50 115 325 
51 120 330 

MMF 
3110 
"70 
350 
400 
410 
430 
466 
470 
488 
500 

MMF MFD MFD 
510 .0111 .0033 
525 .0011125 .0039 
560 .0022 .005 
reo .11023 .0051 
680 .00.24 .0056 
700 .0628 .006 
7511 .00282 .0082 
875 .002826 

.003 

Price-Schedule 
10 212IF to .001 MUD 10c 

.001625 MUD to .0024 MFD 20c 
.00282 711TD to .01182 211;1) 50c 

Minimum Order. $3.00 -All Orders F.O.B. Philadelphia 

RELIANCE Merchandizing Co. 
2221 Arch Street Philadelphia 3, Pa. 

Telephone: Rittenhouse 6 -4927 

THE MOBILE 
RADIOTELEPHONE 
KAAR ENGINEERING CO. 
PALO ALTO CALIFORNIA 

YOUR BEST ANTENNA BUY! 

PROVEN UNDER ACTUAL TESTS! 

J GHOST FREE RECEPTION 

ALL CHANNELS 

J TRIPLE DIRECTORS 

J NO BOOSTER REQUIRED 

J MATCHES ANY OHM WIRE 

15 -150 -300 
J USERS REPORT UP TO 300- 

\ 

r:::::: 

YI 0:COST 

70 

BUY DIRECT 
FROM 

MANUFACTURER 

SINGLE CONICAL 
YOUR COST$390 

/4 Wavelength 
Stacked 

MILE RECEPTION TWO BAY STACKED CONICAL LIST 
b26.90 

SENSATIONAL NEW TRIPLEX TV ANTENNA KIT 
Includes: Two bay stacked conical triplex antenna, 100 -ft. guy 
wire, 60 -ft. 300 ohm lead, guy ring, mast iinsulators, house insula- 
tors, peak mounting base, guy hooks. 

All $1195 For 

SINGLE CONICAL KIT SAME AS SHOWN ONLY ONE STACK CONICAL $815 
20% Deposit on all C.O.D. Orders 

SOLD DIRECT -WRITE -WIRE- CALL -FAIRFAX 9171 

RAY CO. 441 SUMMIT ST. 
TOLEDO, OHIO 
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this new product incorporates a 300 
Ohm distribution system integral with 
the wall plate. The units come in ivory 
or brown, complete with plugs and 
mounting screws. 

A unique feature centers around a 
surface box design which eliminates 

cutting into a wall or using a wall box. 
A 14" lead -in hole is easily covered by 
the plate, making a neat and simple 
installation. 

In addition to this unit, double and 
triple arrangements for multiple or bi- 
directional installations are also avail- 
able. 

LOW -BAND YAGI 
Radio Merchandise Sales, Inc. of 1165 

Southern Blvd., New York 59, New 
York, has announced a new low -band 
yagi television antenna. 

Featuring high gain together with 
sharp directivity, the new unit comes 
completely pre- assembled with snap - 
out construction for ease of installa- 
tion. 

The antenna construction features 
include rib reinforcement, with double 
brackets to provide sturdy, stress -proof 
performance. Both sides of each ele- 
ment are locked in the clamp support, 
in three positions. The new units are 
available with either 1/ or 3/s inch 
elements. 

The company will supply full details 
on request. 

TV BOOSTER ANTENNA 
City Tool Accessories Corp., 3831 W. 

Lake Street, Chicago 24, Illinois, is 
currently offering a new indoor TV 
booster antenna which has been trade - 
named the "Tele- tune." 

This compact unit is said to reject 
or reduce ghosts, noise, and snow. It 

can be used separately or with another 
indoor or built -in antenna, with an out- 
door antenna, or in pairs. When used 
with an outdoor antenna the additional 
pickup it provides is particularly ad- 
vantageous in fringe areas. 

INSTALLATION KITS 

Insuline Corporation of America, 36- 
02 35th Avenue, Long Island City, New 
York, has recently introduced a series 
of eight television antenna installation 
kits which have been designed to meet 
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ROUND PANEL METERS 
NATIONALLY ADVERTISED 

BRANDS 
0 -5 RF Amps 3,he $4.50 
0 -300 MA DC 2 %" 3.75 
0 -100 Amps DC T' 5.00 
0 -3 Volts DC De 3.50 
0 -15 Volts AC 31" 4.95 
0 -2500 Volts DC 

With Multiplier 31/2" 5.95 
0 -5KV DC 0-10 MA DC 3h" 5.50 
0 -150 Volts DC 35" 4.50 

PORTABLE METERS 
0 -10 Amps DC 489 9.50 
0- 3 -6 -30 Volts DC 280 19.95 
0 -100 Amp DC 

with 100 Amp 
0 -25 Amps AC 
0 -1.5 -6 Volts AC 

Outputmeter 

269 27.95 
433 37.50 

571 14.95 

practically all receiving requirements 
for either primary or fringe areas. 

The simplest kit contains a single 
conical antenna, a five foot steel mast, 
and fifty feet of lead -in wire. The other 
kits are progressively more elaborate, 
the largest containing a stacked coni- 
cal antenna, a ten foot mast, base 
mount, guy wire, 100 feet of lead -in, 
lightning arrestor, clamps, insulators, 
etc. 

All of the kits are packaged for ease 
of handling by both the jobber and the 
technician. 

NEW TV CHASSIS 
Video Products Corporation of Red 

Bank, New Jersey, is currently market- 
ing a new television chassis, the 
"Super -Video 630 -DX." 

The development of the powerful 30 
tube chassis into a long -range receiver 
is a culmination of over two years' 
research. Designed to provide a clear, 
sharp picture at distances up to 200 
miles from the transmitting station. 

the new chassis does not require the 
use of boosters or complex antenna 
arrays. 

Complete information on this new 
chassis is available from the company. 

TV "TRANSLATOR" 
General Electric Company has de- 

veloped a small television "translator" 
which will tune in ultra- high -fre- 
quency telecasts when attached to any 
TV receiver ever made by the company. 

The "translator" looks like a small 
table radio. It will receive all the pro- 
posed new u.h.f. channels and can be 
installed by the set owner in most 
cases. Although commercial u.h.f. sta- 
tions are not expected to go on the air 
before late 1952 or early 1953, the com- 
pany will supply the new translator to 
its distributors for demonstration pur- 
poses when the company introduces its 
fall line of TV receivers. 

NEW TV ANTENNAS 
Snyder Manufacturing Company of 

22 and Ontario Streets, Philadelphia 
40, Pa., has introduced two new tele- 
vision antennas to the trade. 

One of the units is the radically new 
"Directronic," a motorless TV antenna 
system with a 360 degree, electronic- 
ally- switched beam. Said to provide all 
of the benefits of a motor -driven an- 
tenna but without motors or moving 
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NEW for '51 

CUSTOM -BUILT 
AUTO RADIOS 

ptcPDD 1949, 1950 and 1951 
CHEVROLET RADIOS 

1949 AND 1950 
PLYMOUTH -DODGE RADIOS 

1949, 1950 and 1951 
FORD AUTO RADIOS 

i 

List Price $5995 
Each auto radio is specifically designed to fit all 1949 and 1950 cars shown above and all in- 
corporate the same outstanding features.... Six -tube superheterodyne. Six -volt storage bat- 
tery operation. Two dual -purpose tubes. Eight -tube performance. Installation in a few minutes. 
Three -gang tuning condenser and tuned R.F. stage for extreme sensitivity. Permanent mag- 
net dynamic speaker with Powerful Alnico #5 magnet. Low battery drain. Weight 10 lbs. 

List Price 

Lis+ Price $5995 

CUSTOM -BUILT RADIOS 
$5995 1948 -49 -50.51 HUDSON 

1951 HENRY J 
1949 -50 -51 STUDEBAKER 
Lis+ Price $59.95 

ATTRACTIVE DISCOUNTS 
TO DEALERS 

Navy entering type ulator. 
Porcelain flanged bowl with brass 
rod and fittings and aluminum 
shield. Dimensions: 40/8" high, 
6-5/ 

16" O.D. at base. 
$3.95 New 

Spare Bowl .50 

CAPACITORS 
UPRIGHT MOUNT EA. TEN 

2X.25 MFD 400 VDC $ .35 $ .30 
.5 MFD 400 VDC .35 .30 
1 MFD 500 VDC .40 .35 
2X.05 MFD 600 VDC .40 .35 
.25 MFD 600 VDC .40 .35 
2X.1 MFD 600 VDC .45 .40 
.1 MCD GOO VDC .45 .40 
.5 MFD 600 VDC .45 .40 
1 MFD 600 VDC .45 .40 

BATH TUB 
40 MFD 25 VDC $ .40 $ .35 
4 MFD 50 VDC .45 .40 
4 MF'D 100 VDC .55 .50 
2X.1 MED 200 VDC .30 .25 
:3X.1 11ED 400 VDC .40 .35 
2 MFD 400 VDC .55 .55 
.05 MFD 000 VDC .35 .30 
.25 MFD 600 VDC .40 .35 
.5 MFD 600 VDC .40 .35 
.1 MFD 600 VDC .40 .35 
1 MFD 600 VDC .50 .45 
2 MFD 600 VDC .65 .60 
2X1 MFD GOO VDC .65 .60 
.05 MFD 1000 VDC .55 .50 
2X.1 MED 1000 VDC 65 .60 

OIL FILLED AND GE PYRANOL 
400 VDC $ .65 $ .60 

] MFD 00 VDC .55 .50 
1 MFD 500 VDC .70 .65 
1 MFD 600 VDC .85 .80 
2 MFD (i00 VDC 1 15 1.10 
4 MFD 600 VDC 1.60 1.55 
5 MFD 600 VDC 1.85 1.80 
1.8 DíFD 600 VDC 2.75 2.65 
5 MFD 1000 VDC .95 .90 

2 MFD 1000 VDC 1.65 1.60 
.5 MFD 2000 VDC 2.00 1.90 
.25 MFD 3000 VDC 2.85 2.80 
.5 MFD 3000 VDC 2.95 2.90 
.1 MFD 7500 VDC 7.50 7.00 
1 MFD 7500 VDC 12.50 12.00 
.1 MFD 12000 VDC 14.95 14.90 
.0008 MFD 15000 l'DC 12.50 11.75 
.045 MFD 16000 VDC 12.95 12.50 

PAPER 
8-8 MFD 600 VDC $2.25 $2.15 

Tobe Eiltermite 
3X8 MFD 600 VDC $2.55 $2.40 
8-8-4 MFD 650 VDC 2.45 2.25 
160-160 MFD 150 VDC 1.50 1.25 

ELECTROLYTICS 
2500 MFD VDC $ .40 $ .35 
500 MFD 12 VDC .90 .85 
25 MFD 25 VDC .40 .35 
50 MFD 25 VDC .60 .55 
1000 MFD 25 VDC 1.25 1.15 
150 MFD 50 VDC .50 .45 

TIME DELAY SWITCHES 
1 Minute 115 VAC 60 Cy Enc. 

in 
New Waterproof 

Metal Case 
$5.25 

3 Micro Switches Make Contact 
at 40 -41 -42 Sec. Time De- 
lay 110 VAC Motor. New. , 4.50 

Thermo Switch 50° to 300° F. 
115 VAC @ GA. 230 VAC@ 
5A Breaks Contact with In- 

se of Temperature. New 1.35 30New 40 Second Mercury Time 
Delay Relay 110 VAC AD. 
lake. Nev 7.50 

TRANSFORMERS 
PRIMARIES 115V 60CY 

9V @750 MA, 6.3V @3.9A, 
5V @ GA. 2400 Test $3.25 

6.6V @ O.6A. 2000V Ins 2.60V 
1.75A, 2700V Ins 2.75 

6.4VP 10A. 6.3 @ 0.6A 3.45 660/330V @.OSA CT 5.0/2.5 
@ 3A CT ... . 3.25 

350 -0 -350 @ 120 MA, 5V @ 3A, 
6.3V 4A CT 6.3V 4.25 

IMMEDIATE DELIVERY 
1951 PLYMOUTH 

Custom Built Auto Radios 
List Price $59.95 
Grille 3.95 

CHECK THESE VALUES 
BC -733D Receiver, new, 

less dynamotor $19.95 
Used w /dynamotor 11.95 

BC -224 Receiver, , 
less 

. e w, 
,7g. i . 100.00 

R 5 /ARN -7 Radio Compass 
Receiver, / tube S. 

used, excel. cond..... 39.95 
BC-433G Radio Compass 

Receiver. used, excel. 
cond. w /tubes 39.95 

TUBES 
2C34 $0.85 
2X2/879 .90 
3C24 1.65 
7C4/1203A .85 
10Y .45 
15R .85 
39/44 .65 
45 Spec .35 
203.k 8.80 
316A .75 
WL -531 4.95 
7026 2.50 

8O1A . .55 
803 4.45 
826 .95 
931A 5.50 
864 .45 
869E . 29.95 
CK10115 .85 
CK1007 1.20 

33 .65 
1626 .95 

1629 50.40 
2051 1.15 
7193 ... .50 
8011 2.40 
9006 .50 
C5B 9.75 
CEQ72 1.40 
CK-70 4.25 
CRP-72 1.40 
E1148 . . .30 
HY-61 5 .40 
RKR-72 . . .75 
RK-73 .75 
VT-127A 3.75 
VT-98 21.00 
3BP1 3.45 
5BP4 5.95 
5FP7 1.95 
1,160 .95 
3A4 .60 
GSG7 1.95 
6S37 . . . 1.45 

TRANSMITTING MICA 
.065 MFD 1800 VDC $ 0.65 .006 MCD 200(1 VDC .65 
.003 MFD 2000 VDC .65 .02 MCD 2000 VDC 1.20 
.006 MFD 2500 VDC 1.15 .00025 MCD 250() VDC 2.60 .00075 MFD 5000 VDC 2.75 
.001 MFD 600(1 VDC 3.50 .007 MFD 5000 VDC 8.95 .0002 MFD 6000 VDC 9.50 .0012 MED 20,000 VDC 32.50 

Ceramic Rotary Switches 
Pole Position Section Shaft Price 
I 3 6 7 /e" $0.60 
2 4 4 1" .60 
2 8 
4 

2 21/2" .55 
10 2 

2 4'/4 /' .75 4 12 
2 8 - 2 30A 9KVA 

Flash Over 2.50 
2 Pole 2 Circuit 6 Cent 

W /Knob ..... .40 
DPST Toggle Switch 3A 2í0V. .35 

RELAYS 
6 VDC DPST Contacts 6A Coil 

33 Ohms . $0.65 
12 VDC DPST Allied Control 

Box x 
3 24 VDC 

.X32 1.25 
8 Amp 1.95 

24 VDC Solenoid, Operates 2 
Switehettes 1.75 

40 VDC DPST -SPDT 1000 Ohm .80 
110 VAC DPST 1 Amp Con- 

tacts Str'th's Dunn CXA 
1970 . 3.65 

110 VAC DPDT 25 Amp Con- 
tacts Ward Leonard 3.95 

115 VAC DPST Str'th's Dunn 
CXA -2997 3.65 

220 VDC DPDT Str'th's Dunn 
CX2122 . 4.50 

VALUES 
De -Ion Line Starter DPST 

115V 60 Cy 15A West. Netv.$6.95 
Genuine Upright Desk Tele- 

phone and Ringing Box. New 4.95 
1 Micro Second Delay Line 15 

KVA 400 Cy 50 Ohm. New .24.95 
CO -122 3 Conductor Cable.... 
Armoured Cable 
Crystal Electrodes . 
10NeCM Echo Box Complete Brand 

Immediate Delivery 
GERMANIUM CRYSTAL DIODES 

-Current Manufacture- 
Prices Available on Request 

LINEAR POTENTIOMETERS WW 
Ohms Watts 
200 2 

3000 
10,000 
5000 
7500 Dual 
10,000 
25,000 
50,000 
15 
20 
25 
50 
100 
200 
500 25 
1000 25 
3000 25 
15,000 25 
20,000 25 
150 /Switch 50 AN 3155 -50 
200/W Switch 50 
800 50 
10,000 50 

60 
75 

150 
5 

5 433AC 

2 
2 
3 
3 
3 
3 
4 

25 
25 
25 
25 
25 

15 

15 

750 
20,000 
20,000 
5000 
6000 

Ea. 

$0.45 
.50 
.55 
.55 
.50 
.85 
.55 
.65 
.90 
.95 
.95 
.95 
.95 
.95 

1.20 
1.20 
1.30 
1.40 
1.70 
2.00 
2.15 
2.15 
2.65 
2.95 
2.95 
2.95 
3.95 
9.50 
8.50 
1.95 
2.25 

Te 
50.4 

.45 

.50 

.50 

.45 

.80 

.50 

.60 

.85 

.90 

.90 

.90 

.90 
.90 

1.10 
1.10 
1.25 
1.35 
1.60 
1.95 
2.00 
2.00 
2.50 
2.75 
2.75 
2.75 
3.85 

POWER EQUIPMENT 
Voltage Regulator Raytheon 95/130 V 60 Cy 1.25 Amp 

Output 115V 60 Watt. New.512.50 Generator Voltage Regulator 115V 
. V 
400 Cy GE GBA -20C. 

1 
Vibrapack VPG 369 12 VDC 

19.95 
Output 250V @ 70111A 
Synchronous Mallory. New. 5.95 ATR Inverter and Regulator 
110VDC to 110 VAC 50/ 
60 
Now 

Cy 150 Watt Model RSB. 
VIBRATOR ATR 241 O 24 VDC 

24'95 
Output 110V 100W. Nev.. 2.50 

SPECIALS 
80.86 KC Crystal with Holder.$2.50 
CD -501A Cord Connects BC -654 Transceiver to GN -45 Gen.. 1.95 Balloon with Hydrogen Gen... 2.50 Gibson Clrl Box Kite 

17 "s Mmf 
Variable 

, 1.10 33.440 
Variable 

Condenser 1.10 2-375 
Tapered 

a Rotorser. .95 24-750 Mon Tae Rotor 
Plates 3.25 American Blower and 'Motor- 
G.E. 

Cy1 
/g 115V 1 Phase 

Brand NevS 
RPM. 

24.95 
TERMS: Minimum order $5.00 -Mail orders promptly filled -All prices F.O.B. Boston, Mass. Send M.O. or check. Shipping charges sent C.O.D. 25% deposit required with all C.O.D. orders. 
Prices Subject to Change without Notice I I ET ELECTRONIC 

Inquiries from Dealers, Schools SALES CO. 
and Industrial Firms Invited I 22 Washington St. BEacon 2 -7863 Brighton 35, Mass. 

SEND FOR OUR CATALOGUE 
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* * * ** * ** * * * * * * ** * * * * * * * * * ** 
* YOU CAN STILL 
-lc * 
* * * guy- * 
-ic 

iTROUBLEPROOF1 
TELEVISION 

*THE 630 TV WILL WORK*, 

*WHERE OTHERS FAIL!* 
Own the Television Set preferred by more Radio* * 

*and Television Engineers than any other TV set* 
*ever made! * 
*THE ADVANCED CLASSIC 630 TV CHASSIS* 
is With the latest 1951 improvements the 630 TV* 
*will out -perform all other makes in every way.* 
-KThe new, high efficiency, 30 plus tube circuit* 
*should not be compared to the cheaply designed* 
ír24 -tube sets now being sold under standard brand* 
*names. 
-K Greater Brilliance * Assured by the new 14 -16 KV power supply. 
-K Flicker -Free Reception * 
-1( Assured by the new Keyed AGC circuit -no* 
*fading or tearing of the picture due to airplanes,* 
*noise or other interference. * 
-K Greater Sensitivity 
4( Assured by the new Standard Tuner, which has* 
-Ka pentode RF amplifier and acts like a built -in* 
i( High -Gain Television Booster on all channels!* 
*THE ADVANCED 630 CHASSIS will operate* 
*where most other sets fail, giving good perform-* 
*ance in fringe Areas, and in noisy or weak loca -* 
*lions. * Larger -Clearer Pictures -for 16 ", 17 ".* * 19" or 20" Tubes * 

Assured by advanced circuits. Sufficient drive* *. 
s available to easily accommodate any tube. * 

* Trouble -Free Performance * * Assured by use of the finest materials such as* 
*quality condensers, overrated resistors, RCA de -* 
it signed coils and transformers, etc. 

* RMA Guarantee 
Free replacement of defective parts or tubes* 

90 -day period. Picture tube guaranteed* 

*PRICE COMPLETES 
at no extra charge! 

*LESS PICTURE TUBE NET $144.50* 
-K NO ADDITIONAL TAXES TO PAY * 

TELEVISION PICTURE TUBES * 
-K 

Standard Brands * 
SIX -MONTH GUARANTEE * -K 

*1211/1" (Black Glass 16" * 
*or White).... $23.95 Round (Black). $36.50* 
*Glass 14" Rec- Glass 16" Rec- 

tangular (Blk.) $23.50 /angular (Blk.) $36.50 : 
*17" Rectangular (Blk.) $33.95*' 
*19" Round (Blk.) 44.95* 
*20" Rectangular (Blk.) 49.50* 
* 
-lc TELEVISION CABINETS 
* 16" or 17" Table Model Cabinet * A gorgeous table model cabinet for the aver 
*age size living room. Outside dimensions 233/4 "* * Wide x 24" High x 24" Deep. 49 *Walnut or Mahogany .50* 
* 16" Economy Consolefte Cabinet * 
* An exceptional buy in a consolette cabinet* 
*made of fine veneers to house the 630 TV chassis,* 
*tube and speaker. Outside dimensions * 
*are 39" High x 24" Wide x 223/4" Deep. $54.95 * 
*16" or 17" PERIOD CONSOLE* 
* Handsomely styled for the conventional living* 
4(room. Has a drop -door panel to conceal control* 
i( knobs when desired. Outside Dimensions 
*are 41" High x 26" Wide x 24" Deep. 
-lc * Above cabinets available for 19" or 20" tubes* 
*at $5.00 additional. * 
is NEW 400 CYCLE MOTOR GENERATORS! * 
*Holtzer Cabot type MG 2113 * 
*Motor: 115 Volts DC. @ 2.3 Amperes, 1A4 HP, * 
*Generator: 

3430 RPM 
110 Volts A.C., 400 Cycles R? 1 Ampere* 

*Complete with hash -filters, etc Price $49.5O* 

*AII Merchandise Subject to Prior Sale. All Prices* * Subject to Change without Notice. * 
4( WRITE FOR COMPLETE CATALOG N -6 *; 

* EDLIE ELECTRONICS INC.: 
*154 Greenwich St. New York 6, New York* 
* * * **** * * * * * * * * * * * * * * * * * *** 
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parts, the "Directronic" abolishes elec- 
tric power, roof orientation, and ghosts. 
Mounted on or near the set, the beam 
selector gives remote control of ele- 
ment combinations. Only a single line 
need be installed. 

The second of the new antennas is a 
yagi which is being incorporated into 
both the "Redi- Mount" and "Head - 
Line" series. In both high and low 
band antennas, these new units are 
preassembled and feature an exclusive 
space- saving design which allows 
easier and more economical handling 
and storage. 

CROSLEY r'ULTRATUNER" 
The Crosley Division, Avco Manufac- 

turing Corporation, has announced a 
new ultra- high- frequency converter 

for 4414410 Q0ve44 only 

Your records (LP's or Standard) need 
not produce fuzzy, noisy, distorted 
music. In their sound grooves is fine 
musical realism of concert hall qual- 
ity that can be recreated by record 
players if equipped with fine audio 
components: pickup, arm, compen- 
sator, preamplifier, etc. Such compo- 
nents by Pickering are the finest 
available; the choice of engineers, 
leading record critics, music lovers 
and specialists in the production of 
custom record playing systems. 

unit which is designed to allow all 
television sets having continuous -type 
tuners to receive the u.h.f. bands. 

Tradenamed the "Ultratuner," the 
small unit is designed to be placed 
unobtrusively on or near the receiver. 
Installation can be made by anyone 
with a screwdriver being the only tool 
required. The unit measures 7x67/sx91/2 
inches and is housed in an inconspicu- 
ous cabinet. 

The company has advised that when 
the u.h.f. bands are opened to telecast- 
ing, production quantities of the new 
converter will be available to the 
public. 

INDOOR ANTENNA 
The Hi -Low TV Antenna Corpora- 

tion of 3540 N. Ravenswood Avenue, 
Chicago 13, Illinois, has recently de- 
veloped a unique indoor antenna which 
features several innovations in an- 
tenna design. 

The new unit is of a spiral design 
which requires no adjustment of rods. 
The antenna measures 20 inches high 
and 32 inches wide. It has high signal 

gain, a bakelite base, and aluminum 
bars and can be tuned to both high and 
low television channels. 

Pickering High Fidelity Components and 
availabl e through lea ding obbers and 
distributors everywhere; detailed litera- 
ture will be sent upon request. 

PICKERING & CO.,Inc. 
Oceanside, L. I., N. Y. 

Address Department C 

PHOTOCON SALES 
1060 -2 N. Allen Ave. 
Pasadena 7, Calif. 
SYcamore 4 -7156 
RYan 1 -8271 

WRITE FOR OUR LATEST 

SURPLUS SALES CATALOGUE 
WE WILL BUY YOUR NEW OR CLEAN USED 
ELECTRONIC SURPLUS: ARC -1, ARC -3, BC- 
224, BC -348, BC -312, BC -342, ATC, ART - 
13, APS -13, BC -221, LM's, TS -12, TS -23. 
TS -34, TS -35, IE -19A, I -222, SCR -522, 
TS -100, I -100, or any BC, I, IE, TS, APR. 

APR4, APRSA, APR7, TS -34, IE -19A, 
804C52, APA -38, BC -348, ART -13, ARC -1 

WRITE FOR PRICES 

APN -1 Altimeter Indicator 0 -1MA. 
shunt, 250° dial NEW $ 1.95 

BC -454 Target Receiver -5 channel 
control, sensitive relays, battery case 
antenna 68 -73MC. NEW 14.95 

National HRO 115V. AC. 7 coils. 
100KC -30MC. EXCELLENT 195.00 

RME -45 with Speaker 115V. AC. 
550KC -33MC. EXCELLENT 125.00 

HS -23 Headset NEW 3.95 
115 -33 Headset NEW 4.95 
BC -1060 Oscillograph, 3 inch -same as 

DuMont 224 LIKE NEW 150.00 
BC -412 Oscilloscope ....EXCELLENT 60.00 

DIRECTION FINDER BUY OF THE YEAR 
MN20E Loop for MN26 Compass, 

etc. NEW $7.50 
MN52 Azimuth Control for MN26, 

etc. NEW 7.50 
MC124 Flexible Shaft for MN26, 

etc. NEW 3.95 

BC -221 Frequency Meter with cal. book, 
crystal, and tubes EXCELLENT $ 89.50 

Weston Model 724C Tachometer Gen- 
erator FAIR CONDITION 12.95 

EXCELLENT CONDITION 29.50 
Weston Model 545 Tachometer meter 

0 -2000 RPM for use with Model 
724C Tachometer Generator...NEW 14.50 

Varias- General Radio Type 50A 0 -135V. 
F), 50 amps EXCELLENT 95.00 

One of the largest and most complete electronic sur- 
plus stocks in the country. We have ousn tubes, capacitors, plugs, accessories, transmitters-re- 
ceivers, test equipment, etc. Send us your require- 
ments. 
TERMS: Prices F.O.B.. Pasadena, California. 25% on 
all O 
Prices b orders. 

jectto h 
Californians 
a ngew thouto notice. 

Sales Tax. 
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The antenna is also available in a 
floor model which is similar to the unit 
designed to be used on top of the 
receiver. 

TWIN -DRIVEN YAGI 
Technical Appliance Corporation of 

Sherburne, New York, has announced 
a new antenna which has been espe- 
cially designed to minimize and in most 
cases entirely eliminate co- channel 
interference. 

The new antenna has a front -to -back 
ratio of 30 db throughout the entire 6 
mc. bandwidth without sacrificing for- 
ward gain. Terminal impedance of this 
new "Taco" special twin -driven yagi 
has been maintained at 300 ohms to 
match the standard lead -in. 

Available for any one of the low -band 
channels, the new unit may be used as 
a single antenna or as a stacked array. 
The elements consist of a director, two 
driven elements, and a reflector. The 
terminals are located at the rear folded 
dipole driven element. 

FOCUSING CONTROL 
Chicago Telephone Supply Corpora- 

tion of Elkhart, Indiana, has just de- 
veloped a new high voltage control for 
electrostatic focusing. 

Designated the Type 85, this unique 
control is made principally of in- 

sulating materials, using a minimum 
amount of metal. By conserving these 
scarce metals for military use, the new 
control will help to maintain TV pro- 
duction for civilian use. 

"EAVE MOUNT" 
Kenwood Engineering Co., Inc. of 

Kenilworth, New Jersey, has developed 
a new antenna eave mount which can 
be installed at the apex of the eave. 

The new mount can be installed on 
the hanging rafter or trim board of the 
eave and eliminates the need for drill- 
ing in brick, masonry, or asbestos 
shingled walls. The mount clears attic 
louvres and windows, without loss of 
mast height and eliminates costly side - 
wall brackets. 

Only four lag screws are required to 
mount the unit. U -bolt slots in the 
long lower member permit vertical 
alignment of the mast after the mount 
has been secured to the eave. A rein- 
forcing step in the long lower member 
foots the mast for easy orientation of 
the antenna. 
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THEY TOED ME 
I'd be a drip, get "average" reception, 

plenty of "snow" with wet - weather losses 

if / didn't INS /ST ON 000DI /NE A/RIEAD'. 

...Now, ho gonna REPLACE! 

COT WISE - 
L REPLACED my leadline with 000DLINE 

AIRLEAD'. Yep I get 80% better recep- 

tion SUNSHINE RECEPTION more 

channels -170 "snow " n0 matter what 

the weather. 

TV set owners are learning FAST 
that plain airlead isn't giving them 
top reception. When they see a TV 
show with GOODLINE AIRLEAD* 
installed BETWEEN antenna and set, 
THEY SEE THE DIFFERENCE - 
want to REPLACE -and do. 

With the GOODLINE AIRLEAD *, 
80% of the LOSS PRODUCING DIELECTRIC WEB IS REMOVED. . 
People who know TV say they get reception that was impossible before - 
brighter, clearer pictures.... A BIG FACTOR: GOODLINE AIRLEAD* 
effectively eliminates wet weather losses. Also, standard close wire spac- 
ing and nominal 300 Ohm impedance reduces re- radiation due to poor 
balance to ground so prevelant in wide- spaced lines. 
GOODLINE AIRLEAD* is made with weather- resistant polyethylene with 
nominal dimensions of .375" x .083 ". No special insulators required. Pack- 
aged for easy handling and installation. STANDARD REEL LENGTHS: 
55'- 100' -250' -500'- 1,000' -2,500'. 

NEW, GOOD VARIABLE TELETRAPS* 
NO. R -301 FM -88 MC to 110MC. \Vonderfully effective 
for eliminating interference from FM Stations within its 
tuning range. 
NO. R -302 DA. 26 MC to 32 MC. Without an equal for 
effectively eliminating interference from DIATHERMY and 
AMATEUR signals within its tuning range. 
Both above for quick, simple installation at TV Receiver 
Antenna Terminals. 

CORRECTLY PRICED at $3.95 LIST 

NEW. GOOD HI-PASS TV FILTER* 

HI PASS FILTER 

ELIMI- 
NATES or 
GREATLY 
REDUCES 
INTERFER- 
ENCE which 
may be 
picked up 
by I.F. Am- 
plifier or TV 

Receiver. Effectively eliminates interference 
arising front strong, local lose- frequency fields: 
Amateur Radio Stations, Diathermy Equipment. 
X -Ray Industrial Induction Heaters, Household 
Appliances, Neon Lights, etc. . . . Pre -tuned at 
factory. No adjustments required. Easily in- 
stalled at antenna terninals. In low -loss Poly- 
styrene case. . . TWO MODELS: No. :300 - 
for 300 Ohm Line Nu. 72 -for 72 Ohm 
line. . 

CORRECTLY PRICED AT 53.95 LIST 

ASK YOUR LOCAL DEALER -OR WRITE 

*Patent Pending Trade Mark 
.S U. S. 1 Foreign Patents IS ruling 

EXCLUSIVE LICENSEE AND 
SOLE MANUFACTURER 
1014 FAIR OAKS AVENUE 

SOUTH PASADENA. CALIFORNIA 

sQsaFgßg / K L I PZO N:: 
KLIPZON 

self -holding 
points FREE 
BOTH H 

NO HAND 
CAPACITY 

o CRYSTAL PROBES 

FOR EASY ONE MAN TV 
ANTENNA directional 
ADJUSTMENTS 

Klipzon 
HIGH FREQUENCY Crystal Probes 

bring added versatility to your VTVM or VOM 

With a KLIPZON Type V or C Crystal Probe handy ... your 
VTVM or VOM becomes a VHF instrument 

Type V provides accurate means Type C adapts VOM for indica- of measuring voltages up to200 Mc tion and comparison of VHF volt with your VTVM ...Input resist- ages ... for peaking IF's ...check- ance .25 mega. tíi 500 Re . ing GAIN ... C.R. Oscilloscope W 150.000 OHMS at 10 Mc...25,000 wave analysis . for maximum m OHMS Of 100 Mc. signal, minimum ghosts. 
TM At Your local Pa 

rife for folder describing. 
any Radio and TV uses. 
its Distributor C -_ 

UNITED TECHNICAL LABORATORIES MNewISTOney ", 
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4::;:;:;:;:. 
OR ACORN 

LIMITED QUANTITY 
HIGH GAIN 
WIDE BAND 

5" OSCILLOSCOPE 

NOT A KIT -But a 

Complete Instrument 

Regular Value $279 

NEW 
BRAND 

$12950 $1,`. 

Made by a Famous Manufacturer 

FEATURES: 

I: Vertical Bandwidth 10 Cy to 2 Mc., 3 db down 
2: Vertical Sensitivity .06 RMS volts /inch 

¡; 3: Decade Type Frequency Compensated Attenu- 
ators 

4: Horizontal Bandwidth 2 Cy to 900 1(C-6db 
down 

# 5: Horizontal Sensitivity .15 RMS volts /inch 
en 6: Push Pull Deflection Amplifiers 
L- 7: Direct Connection to Deflection Plates Avail- 

able 
8: Internal Synchronization of Either Polarity 

it 9: Z Axis Input (Intensity Modulation) 
10: Calibrated 60 Cy Test Signal 

Tube Complement: 
2 -6AG7, 3 -65N7, I -6AC7, I -5Y3, l -2X2, 1 -884, 

1 -5CPI 

41/2" SQUARE 0 -50 Microamperes 

M E T E R Basic 5 Scales: 

DB. 2.5 Volt AC, DC Ohms 
20,000 ohms per volt DC 

1,000 ohms per volt AC 

Specifically made for use 

in VTVM or standard mul- 
eitester. 

BRAND 51295 
NEW 

McMURDO SILVER FM & TV 

SWEEP SIGNAL 

GENERATORS 

NOT A KIT - 
But a Preci- 

sion Assembled Instrument 

SAVE $25 on MODEL 911 

Reg. net OUR 
dealer price $78.50 PRICE $5395 
Designed specifically for visual alignment, using 

y good oscilloscope of wide band IF and 18F 
amplifiers as found in FM and TV receivers. 
Ilan two separate amplitude -variable "marker 
oscillators" or "pipers" essential to correct 
alignment of TV receiver video IF amplifiers. 
Phasing control is provided. 
Frequency range 2 to 226 mc. in 3 ranges. 5" 
diamoter 10:1 Vernier driven dial directly cali- 
brated in frequency to + 1% accuracy. 
Output voltage: Variable from substantially zero 
to = s volt maximum. 
Output impedance: Variable 5 through 125 
ohms. 
FM Sweep: Variable from substantially zero to 
ver 10 mc. 
Marker oscillator: Low drift ultra -stable AT 
cut crystal oscillators built -in, precisely ad- 
justed to 1 and 5 mcs. respectively. Maximum 
amplitude to provide "pip" magnitude. Marker 
oscillator harmonics on the 1 mc. oscillator 
useful to 30 mos.: the 5 mc. oscillator useful 
to 100 mcs. and above. 

SAVE $15 on MODEL 909 
Designed with the same fea- 
tures as Model 911 with 
the exception of the two 
separate amplitude variable 
"marker Oscillators" or 
" pipers" schick are not re- 
quired in routine FM re- 
ceiver or TV sound channel 
IP realignment. 

TV Reception 
(Continued from page 49) 

pulses riding on top of the signal are 
amplified. These amplified noise pulses 
will, in turn, be passed on to the sync 
circuits, causing either vertical jitter 
and instability or horizontal tearing 
out. 

Some good results have been ob- 
tained in noisy fringe areas by using 
an experimental system as shown in 
Fig. 7. A potentiometer is substituted 
for the plate load resistor, R,, in the 
sync preamplifier circuit and the pot 
is varied until a point is reached where 
the picture shows the best stability 
both horizontally and vertically. The 
pot should be removed from the cir- 
cuit and checked for resistance. A 
fixed resistor may now be substituted 
for this value. The same stunt may 
be tried with the voltage divider re- 
sistor for the sync separator. It will 
be found that reducing the voltage to 
the sync preamplifier helps to clip the 
noise. An oscilloscope should be con- 
nected to the sync separator plate and 
the degree of clipping, as the potentio- 
meters are varied, should be noted. 

Video Circuits 
Changes can also be made in the 

video circuits of a television receiver 
to improve the screen presentation, 
but usually these changes are only rec- 
ommended in the extreme fringe. 

Fig. 8 shows a typical video strip 
from the video detector to the CRT 
grid. The load resistors for the video 
detector. video amplifier, and video 
output tube, R,, R_, and R:,, respective- 
ly, are shown as variable resistors. Ac- 
tually the resistors are fixed, but sev- 
eral values of resistors can be substi- 
tuted one at a time until the picture 
presentation is improved. The video 
detector load, R1, is critical and too 
great a value here may cause smear- 
ing. Some slight amount of smear may 
be introduced by increasing the value 
of R,, but this small amount of smear 
may be desirable in some cases to hide 
a very snowy picture. The author has 
found that careful selection of load re- 
sistor values sometimes causes white 
snow presentation, which may be ob- 
jectionable, to appear black. This is 
due to phase shift which may occur in 
the video strip. 

Fig. 8. Circuit changes in video 

-3 V. 

AMPLIFIED NOISE 

I.F. OUTPUT 
0- SIGNAL 

EG-0. 
I.F. INPUT SIGNAL 

NOISE 

(A) 

o V. 

NOISE CLIPPED 
By TUBE PLATE 
SATURATION 

I. F. OUTPUT 
SIGNAL 

EG -w 
I.F. INPUT SIGNAL 

NOISE 

(B) 

Fig. 6. Noise clipping in the i.f. stage. 

SYNC PRE- 
AMPLIFIER 

.047 

o 

180 K 

0047 

10K 

330 pfd. 

SYNC. 

SEPARATOR 

n -3 250 K RI 

In K 

td. 

56 K 

1500 

B+ 

IOK 

acid. 

5K 
10 K 

Fig. 7. Method of clipping for noisy areas. 

Various combinations of all the fac- 
tors concerned may be used to produce 
in a fringe area a picture which, al- 
though it may not be of the highest 
quality, is good enough to make tele- 
vision acceptable to the majority of 
people. 3Ó- 

strip, from detector to the CRT grid. 

Reg. Net 
Dealer Price 

$48.50 

OUR 
PRICE 

3350 
TERMS: 20% cash with order, balance C.O.D. un- 
less rated. Prices F.O.R. o warehouse in N. Y. C. 

Minimum order $5. NOTEr Due to conditions be- 
yond our control, prices are subject to change. 

Phone WOrth 4.3270 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -6, New York 7, N. Y. 
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Plugging Power Leaks 
(Continued from page 65) 

them to the lowest amount consistent with practicability 
and cost. The carrying capacity of all low voltage conduc- 
tors was increased by replacing the original single con- 
ductors with four stranded cables. All conductors were 
shortened to the minimum permissible length. An addi- 
tional fuse and holder was placed in parallel with the origi- 
nal fuse. The switch contacts were cleaned and filed per- 
fectly flat, likewise the relay contacts. A heavy stranded 
lead was run directly from the negative battery lead to the 
dynamotor. The net result of the whole operation was to 
reduce the voltage loss from 11 /z volts to a negligible .190 
millivolts when operating under a full load. As to the net 
gain in output, the antenna r.f. meter now registers a con- 
stant 1.3 amperes, as compared with a previous reading of 
.9 ampere. And while it is not to be implied that this 
increase has resulted in a comparable increase in the range 
of the transmitter, a "before" and "after" check with a 
field strength meter showed a very worthwhile gain in 
signal strength. 

For the mobile operator who desires to get the utmost 
from his rig, the foregoing outlined checks will more than 
repay him for his time and effort. As to how far he may 
wish to proceed in reducing voltage losses will depend 
largely upon his particular installation. In the author's 
case a four -fold increase in conductor size was considered 
to be the maximum consistent with flexibility. But regard- 
less of what increase is made in the conductor capacity, the 
periodic cleaning of all switch, relay, and fuse contacts will 
insure that the low voltage circuit remains at the peak of 
operating efficiency. While at times this may seem to be 
a tedious and thankless task, in the long run such "pre- 
ventative maintenance" really pays off. The results I have 
obtained have sold me on the value of such work. 
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SAVE 
THAT GOOD LOOKING OLD CONSOLE - 

REPLACE YOUR OBSOLETE RADIO 

with a modern, easily installed 

ESPEY AM /FM CHASSIS 
and your favorite console is "right- up -to- date" 

Rated an excellent 
instrument by Amer'. 
ca's foremost elec- 
tronic engineers. Ful- 
ly licensed under 
RCA and Hazeltine 
patents. The photo 
shows the Espey 
Model 511 -f3, sup- 
plied ready to play. 
Equipped with tubes, 
antenna, speaker, 
and all necessary 
hardware for mount- 
ing. 

NEW FEATURES -Improved Frequency modulation circuit, drift 
compensated 12 tubes plus rectifier, electronic tuning eye 
and pre -amplifier pick -up tubes 4 dual purpose tubes 

High quality AM -FM reception Push -pull beam power 
audio output 10 watts Switch for easy changing to crystal 
or variable reluctance pick -ups Multi -tap audio output 
transformer supplying 4 -8 -500 ohms. 

Makers of fine radios since 1928. 

Write for literature RN 
for complete specifi- 
cations on Model 511 -B 
and others. 

TEL, TRafalgar 9.7070 

MANUFACTURING COMPANY, INC. 
028 EAST 72nd STREET, NEW YORK 21, N. Y. 

.4 

%GREYLOCK TUBE 
All Greylock tubes carry the standard ItTMA guarantee. Tube orders shipped F.O.B., 

New York. On all C.O.D. orders enclose a 10% deposit- All prices are subject to 
change without notice. 

June Special: 5% off D ices shown below on 1 to 50 tubes -10% off on prices 
shown below on 51 to 100 ubes -5% plus 10% off on prices shown below over 100 
tubes. 
Type Each 
OIA $ 89 
0A4 1.49 
0y4 1.49 
OZ4M .89 

A3 .69 
A4P .39 
A5GT .79 
A6 .39 
A7GT 1.09 
63/8016 

1.49 
B4 
B5/25S 

.49 

.49 

C5GT .99 
CS 

.49 
DSGP .49 
D7G .49 
138 .69 
E5 .49 
E7 .49 
F4 .39 
F5G .49 
F7 .49 
G4 GT .69 

Type Each 
5V4G $1.39 
5W4M .79 
5W4GT .79 
5 X4G .89 
5Y3GT .69 
5Y4G .79 
5Z3 .89 
5Z4 1.09 
6A B4 1.09 
6AC5GT .99 
6AB5/6N5 

1.29 
6AC7 1.69 
6A E5 .99 
6A E6 .79 
6A F5 .89 
6AG5 .59 
6AG7 .89 
6A F15 .49 
6A H6 .99 
6.415 .49 
6A K5 .99 
6A K6 .19 
6A L5 .19 
6A05 .19 
6A R5 .89 
6AR6 .99 

Type Each 
6 F8G $ .99 
6G60 .49 
6G7 .59 
6H6GT .89 
6H6M .89 
615GT .69 
616 1.69 
6J7GT .69 
6186 .89 
6K5GT .79 
6K6GT .79 
6K7GT .69 
6K8GT .79 
6L5G .49 
6 L6G 1.99 
6L6GA 1.99 
6L6M 1.99 
6L7G .49 
6N6 1.89 
6N7GT 1.19 
6P5GT .79 
6Q7GT .79 
6Q7G .79 
GR7G .69 
6R7GT .69 
6S4 99 
6S7G .99 

Type Each 
2AT6 $ .79 
2AT7 1.69 
2AÚ6 1.19 
2A U7 1.49 
2AV7 1.69 
2AX7 1.39 
2BA6 .99 
2BA7 .99 
2BD6 .99 
2BE6 .99 
2BF6 .69 
2BH7 1.39 
2C8 .89 
2 F5GT .69 
2H6 .79 
2J5GT .69 
217GT .89 
2K7GT 1.09 
2K8GT .79 
2Q7GT .79 
2SA7GT 

1.19 
2SC7 .89 
2SF5GT .59 
2SF7M .69 
2SG7M 1.19 
2SH7M .99 

Type Each 
35Y4 $ .89 
35Z3 .99 
352467 .89 
3525 GT .89 
36 .69 
37 .69 
38 .69 
39/44 .69 
41 .99 
42 .99 
43 .99 
45 .99 
45Z3 .89 
45Z5GT .89 
46 .99 
47 .79 
49 .79 
50A5 1.19 
5065 1.19 
5005 1.09 
5016GT 1.09 
50Y6GT .99 
52 .99 
53 .79 
55 .89 
56 .69 
57 .69 

Type Each 
ILE3 $ .99 
ILG5 .99 
ILH4 .99 
I LN5 .99 
3LF4 .99 
7A4(XXL) 

.79 
7A5 .99 
7A6 .79 
7A7 .79 
7A8 1.09 
7A F7 .79 
7A G7 1.09 
7A H7 1.09 
7B4 

- .79 
7B5 .99 
7B6 .89 
7B7 1.09 
7B8 1.09 
7C4 .69 
7C5 .79 
7C6 1.09 
7C7 1.09 
7E4 .79 
7E5 .89 
7E6 .89 
7E7 .89 

Type Each 
G5 $ ,49 
G6G .69 
H4G .69 
H5GT .79 
H6 .49 
160 .49 
L4 .89 
N5GT .99 
P5GT .89 
QSGT .89 
R5 .99 
S4 .99 
S5 .89 
T4 .89 
T5GT .89 
U4 .89 
115 .89 
V .49 
X2 1.49 

2A3 .99 
2A4 1.29 
2A5 .59 
2A6 .49 
2A7 .49 
287 .59 
2E22 .79 
2V3G 2.49 
2X2A 1.49 
2X2/879 .79 
3A4 .49 
3A5 .99 

11 3B7/I29 .49 
3D6/1299 .49 

3Q5GT 1.169 
3S4 .99 
3V4 .99 
5T4M 1.19 
5U4G .99 

Type Each 
6AS5 $1.19 
6AT6 .79 
6A U5 9.59 
6A U6 1.19 
6AV5 1.49 
6AV6 .79 
6A3 .99 
6A4 11.29 

6A5 .99 
6A6 .99 
6A7 1.29 
6A8GT .99 
6A8M .99 
6B4G 1.59 
6B5 .99 
6B6G .69 
6B7 .99 
6686 .89 
6BA6 .99 
6BA7 1.19 
6BC5 1.19 
6BE6 .99 
6BF6 .79 
6BG6G 1.89 
6B H6 1.19 
6616 1.19 
6806GT 1.69 
6C4 .89 
6C5GT .79 
6C6 
6C8G 
6C86 
6CD6G 
6D6 
6D7 
6006 
6E5 
6F5GT 
6F6GT 
6F7 

.59 

.99 
1.19 
2.99 

.99 

.49 
.49 

1.09 
.79 
.99 
.99 

Ty e Each 
6S8GT $1.29 
6SA7GT .99 
6SC7M 1.19 
6SD7GT .79 
6SF5GT .69 
6SF7M .89 
6SG7M 1.19 
6SH7GT 1.19 
6SJ7GT .89 
6SK7GT .89 
6SL7GT 1.19 
6SN7GT 1.29 
6SQ7GT .79 
6SR7M .69 
6SS7GT .99 
6SS7M .99 
6SU7GT .99 
6SZ7 .89 
6N7M 1.19 
6T7G .79 
678 1.69 
6114 1.19 
6U56G5 1.19 
6U7G .69 
6V6GT 1.19 
6W4GT .99 

6X5GT .89 
6Y6G 1.19 
6Z7 .49 
6ZY5 .49 

OY .49 
2A .69 
2A5 .49 
2A6 .79 
2A7 .99 
2A8GT .79 
2AC5 .89 
2A L5 1.19 
2AH7 1.59 

Type Each 
2SJ7GT 

$ .89 
2S1(7GT .99 
2SL7GT .99 
2SN7GT 

1.09 
2SQ7GT .89 
2SR7GT .79 
2S8GT .69 
2Z3 .49 
5 .89 
8 .89 
9 .49 
98660 2.49 
9T8 1.49 

22 .99 
24A .79 
25A6G .69 
25A7GT .99 
25BQ6 1.99 
25C6 .89 
25L6GT .89 
25W4 .99 
25Y5 .89 
25Z5 .89 
25266 .89 
26 .59 
27 .59 
30 .79 
31 .59 
32L7GT 

I.49 
32 .59 
33 .49 

35/51 .79 
35A5 .99 
3585 .99 
35 C5 .99 
35L6GT .99 

Type Each 
35W4 $ .79 
58 .79 
70A7 1.29 
70L7GT 1.69 
71A .99 
75 .79 
76 .79 
77 .79 
78 .99 
80 .79 
81 .99 
82 .99 
83 .99 
83V .99 
84/624 .99 
85 .79 
89 .79 

I 7L7/M7 
2.29 

I I7N7GT 
2.29 

117P7GT 
2.29 

11723 .79 
117Z6GT 1.39 
182B .99 
954 .59 
955 .59 
956 .59 
2051 1.49 
5516 6.95 
9001 .79 
9002 .79 
9003 .79 

LA4 .99 
LA6 .99 
LB4 .99 
LC5 .99 
LC6 .99 
LD5 .99 

Type Each 
7F7 $ .86 
7F8 1.59 
7G7 .96 
7H7 .99 
717 .99 
71(7 .99 
7L7 .99 
7N7 1.19 
7Q7 .79 
7117 .79 
7S7 .99 
7V7 1.59 
7W7 
7X7 / XX FM9 

.99 
7Y4 .79 
7Z4 .79 
4A4 .89 
4A7 .79 
4A F7 .89 
466 .89 
4B8 .99 
4C5 .99 
4C7 .89 
4E6 .89 
4E7 .99 
4F7 .79 
4F8 .99 
4H7 1.19 
417 

Q7 .89 
4R7 .89 
4S7 .99 
4W7 .99 
4Y4 
V R 05/30.99 

1.09 
VR150 .79 
FMI000 .99 

SPEAKER SPECIALS 
Less Transformer Except as Noted 

3" Alnico Net 
Ea. 51.29 

In " lnicoOC 3... 1.59 4". 5" rtniso # 1.50 In Cartons of 30 ' 1.79 
G" Alnico g5 1.79 In Cartons of 

Alnico 
' 1.70 

C" 2.13 A lfi 20 } ' 1.90 In Cartons of 24 1.90 
G" with 

Output ' 1.99 
G "z5 3.16 Oz, Alnico 
8 "ií2.1 5 Oz. Alnico 

3.95 
10" 6.8 Oz. Alnico r " 4.95 

12" 3 Ohm Voice Coil. 
20 Oz.. Mag. or Al- 
nico Equivalen t Ea. $6.95 

6 "54" 1OO(1 Ohnl Dy- namic, Oval " 1.39 
0 "x4' 1300 Ohn1 Dy- 

namic, .. . 1.39 
6 "54 1500 Ohm- Dy- 

amic. Ova 
, 

3 "113000 Ohnll Dynamic " 
1.39 
.49 

AUTO SPEAKERS 714" 4 Ohm Dynamic 
Less Output 2.19 714" PM. Less Output " 4.95 

G" 4 O to m Dynamic 
Less Output . 2.25 8" 
L ss Output 

Dynamic 
2.25 8" PM Less Output " 3.95 

TERMS: Net C. 0. D., F. 0. B., N. Y. C. 
10% deposit required on all C. 0. D. 
orders. 

Dept. N -6 

Jane, 1951 

LINES 
A. T. R. 
American Cords 

h 
Amperite 
Anchor Boosters 
Atlas Sound 
Birnbach 
Burgess 
Comet Irons 
Crestol 
Cycle Master 
Cyclo -Twist 
Dial co 
DuMent Tuners 
Dutch Brand 
Eby 
Elec Ecep -Voice 
Excel Ite 
E -Z -1 Light Clock 
G. E. Lamps 
Howard Sams 
Hytron 

CARRIED 
I. T. . Boosters 
Je seD 
Krylo Sprays 
Littel use 
Merit 
Mosley 
Oak R age 
Phillips 
Quam 

M. S. 
Reeten 
Regency 
Ryder, John F., 

Publications 
Sarkes Tarzian Rect. 
Sprague 
Square Root 
Stanwyck 
Star Drills 
Stickleback Drill Saw 
Tray-Electric 
Vaco Products 
Watson 

REGENCY TV 

SIGNAL BOOSTER 

Model DB 410 
Installs simply . . 

Single knob tuning con- 
trol ... Contra -Wound 
Bifilar Coils with push -pull triode . . . Electri- 
cal symmetry . . No external impedance match- 
ing devices needed . Rich mahogany cabinet 
with gilt dial panel. Underwriters' approved. 
YOUR NET COST $19.11, LIST $32.50. 

GREYLOCK ELECT 
I 15 Liberty Street 

' ONICS SUPPLY CO. 
- New York 6, N. Y. 

FREE -WRITE TODAY 
New Catalog Supplement $k15. All 
the latest merchandise -latest prices. 

Dept. N -6 
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HARVEY 
Features the Finest Brands 

At Most Reasonable Prices! 

WILLIAMSON HR-1 5 AMPLIFIER 
KIT 

The famous Williamson HR -15 amplifier c'rcult .. 
now available with the original Partridge trans- 
formers built to Williamson's specifications. Build 
this kit in 3 hours or less, and enjoy sound of a 

quality you never heard before. The HR -15 is a 

2- Chassis power amplifier for use with tuners or 

other front ends hoeing own volume and tone con 
troll. All American triodes, 2.6SN7GTY, 2.807, 
or 6BG6G in PP output, 5V4G rectifier. Response 

.5db, 10.100,000 cycles. Output impedances 
1.7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. 20 db. of feedback around 4 stages and the 

output transformers. Kit is complete with Tubes, 
Punched Chassis, Pre -wired Resistor Board, Sockets, 
Genuine Partridge Output Transformer, and All 
Necessary Parts ;75.00. 

PARTRIDGE OUTPUT TRANSFORMER 
WWFB, as used in above Kit, available sepa 
rately $24.50 

Now in Stock! 
New Partridge CFB Series 

Frequency response 3db down 
at 3 cycles and 95,000 cycles. 
Power rating 30 to 30,000 
cycles at 60 watts with less 
than 1% distortion without 
negative feedback. Write for 
descriptive literature. 

;35.00. net 

JOBBERS . , WRITE 
FOR PRICES ON THE CAM 
PLETE LINE OF PART 
RIDGE TRANSFORMERS. 

SUPERIOR POWERSTATS 
Smooth, efficient volt- 
age control, 0.135 
volts output from 115 
volt AC line. Models 
also for 230 volt in- 
put. Write for free 
literature. Models for 
table and panel 
mounting. 

Type 20, 3 amp $12.5C 
116, 7.5 amps, table mtg. 23.00 
116U, 7.5 amps, panel mtg. 18.00 
1126, 15 amps 46.00 
1156, 45 amps 118.00 

HARVEY is HQ for CD 
Emergency Communication Gear 

Complete selections in stock of the fol- 
lowing fixed and mobile equipment: 

lysco Master Mobile 
Mounts and 
Antennas 

Monitoradio 
Police Alarm 

Gannet 
Eldico 
Subraco 
Terado 

Municipalities and Emergency Services are 
invited to consult with us on any of their 
emergency communications equipment prob- 
lems. No obligation. 

Prices Subject to Change Without Notice 

Telephone: LUxemburg 2 -1500 

Readers are asked to write di- 
rectly to the manufacturer for 
the literature. By mentioning 
RADIO & TELEVISION NEWS, 
the issue and page, and enclosing 
the proper amount, when indi- 
cated. delay will be prevented. 

MIKE BULLETIN 

A new bulletin, No. 160, has just 
been issued by Electro- Voice, Inc. of 
Buchanan, Michigan illustrating and 
describing the company's new Model 
636 "Slimair" dynamic microphone. 

Photographs show how the modern 
and slender design of the new unit can 
be adapted for use on a stand or boom, 
vertically or tilted, or for applications 
when a hand -held microphone is desir- 
able. 

Details are also given on the spe- 
cial "Acoustalloy" diaphragm and the 
new "pop- proof" head which is said to 
insure smooth response and make the 
mike extra rugged for indoor and out- 
door use in all climates. Complete 
specifications and data are given. 

rd, \I)f0 c, I2; \N'(115`. 
103 West 43rd St., New York 18, N. Y. 
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ELECTRONIC PARTS 

The A. W. Franklin Manufacturing 
Corp. of 43 -20 34th Street, Long Island 
City 1, New York has recently issued 
a 20 -page catalogue covering its line 
of electronic parts. 

Detailed specifications are provided 
on a wide variety of acorn, cathode -ray 
tube, ceramic, laminated, miniature, 
molded, octal, and wafer type sockets; 
terminal strips; connectors; plugs and 
pin board assemblies; and a new mini- 
ature tube socket suitable for auto- 
matic mass production dip soldering 
of circuit components. 

Four pages of the catalogue are de- 
voted to illustrations and descriptions 
of the company's circuit stamping 
process with application data for its 
use in the production of loop antennas, 
amplifier circuits, cable assemblies, 
and television tuners. 

Requests for copies of this cata- 
logue must be made on company let- 
terhead. 

STACKPOLE CATALOGUE 
In addition to its standard lines of 

fixed and variable resistors, line and 
slide switches, iron cores, choke forms 
and gimmick condensers, the new 42- 
page catalogue recently issued by the 
Electronic Components Division of 
Stackpole Carbon Company of St. 
Marys, Pa. lists a number of items 
which are catalogued for the first 
time. 

The new Catalogue RC -8 includes 
information on several single, dual 
shaft, and special purpose volume con- 
trols; new 3- ampere slide switches; 
and the company's "Ceramag" non- 

SINGLE REFLECTOR 
CON ICALS 

1259 -Singly Bay 
/e' elements 3.90 

1256 -Single Bay 

1254 -Daub ete Bay 
is 4.69 

s/e" elements 8.15 
1258- Double Bay 

1257-Four 
elements 9.65 

sh" elements.18.15 
1253 -Four Bay 

Vs" elementa.20.99 

FIVE ELEMENT MAGI BEAMS 

2002 to 2006 -any to channel 10.62 
2007 to 2013 -any hi channel 3.93 

236 -Single Bay Twin -V 4.58 
237 -Double Bay Twin -V 9.15 
231 -Four Bay Conical 20.85 
230-Double Bay Conical 9.56 
243 -Swift Rig Folded Hi Folded Low 4.75 
240 -Single section conical -lots of 6 2.05 
244 -Swif: Rig Folded Ni Straight Low 4.26 

2113 -Deluxe Indoor Antenna 2.48 
1860- Chimney Mount Dozen Lots 1.54 

I905 -31/4" Mast Snap -Or Standoff, per 100.. 4.00 
1873 -31/4" Mast Standoff Insulator, per 100.. 6.50 
1872 -4" Nail -In Insulator. Lots of 250 .025 
1870 -3Vs" Wood Screw -Eye Insulator. 

Lots of 250 .025 
1229 -Single Bay Conical 4.58 
1861-5 Ft. 11/4 Diam. Galv. Steel Mast .9E 

Bend for quantity wires en4 amplete Hsi 

TELEVISION SUPPLY CO. 
Box 213 Gracie Station New York, N.Y. 

COSTS NO !ACRE 
THAN A MIDGET 

2 N IRE 

RW-200 

$zs 

4 WIRE 

R W -204 

$150 

2 -WIRE RW -30D ;100 
aw LIST 

For entra heavy duty. An 
air gap plus res_stors pro- 
vide double protection. 
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metallic cores in "U ", "E ", width con- 
trol, and segmented deflection yoke 
types for television use. 

Complete mechanical and electrical 
specifications are given in order to 
simplify component selection in addi- 
tion to related engineering data. Cop- 
ies are available without charge. 
Please specify the "Stackpole RC -8 
Electronic Components Catalogue." 

DEFENSE BOOKLET 
Leece- Neville Company of Cleveland 

14, Ohio is currently offering a public 
service booklet, entitled "A Guide to 
Mobile Communications for Civil De- 
fense," to civil defense and govern- 
ment officials and to other interested 
persons. 

This booklet provides valuable in- 
formation on how two -way mobile ra- 
dio serves to coordinate all operating 
services and gives complete data on 
how the company's a.c. -d.c. alternator 
system contributes to trouble -free 
service by providing mobile power 
with a high current output at low en- 
gine speeds. 

SELECTING TECHNICIANS 
Whittingham Bros., Inc. of 1618 -20 

Fairmount Avenue, Philadelphia 30, 
Pennsylvania is currently making 
available reprints of an article "How 
to Select a TV Technician" by Paul H. 
Wendel of the Television Technicians 
Lecture Bureau and editor of the "Ra- 
dio-TV Service Industry News" column 
in RADIO & TELEVISION NEWS. 

Designed to equip the consumer with 
a yardstick by which he can measure 
servicing standards, the reprinting of 
this article is particularly timely in 
view of the keen interest being dis- 
played by the public in this subject. 

TUBE IDENTIFICATION 
The Receiving Tube Division of 

Raytheon Manufacturing Company, 55 
Chapel Street, Newton 58, Massachu- 
setts has recently published a new and 
modern "Tube Shelf Identification Sys- 
tem" which is currently available from 
the company's radio and television 
tube distributors. 

Printed on pressure- sensitive labels 
in bold type are over 480 popular and 
current Raytheon radio and television 
receiving tube type designations, bound 
in standard booklet form for easy han- 
dling. The size of the labels has been 
carefully determined to be one that 
will fit most shelf -end surfaces and 
give maximum visibility for quick 
reading. Each label is designed to be 
easily detached from the book and 
affixed by the distributor or dealer to 
his stock shelves. Designations are 
alphabetically arranged for quick se- 
lections. The labels are removable for 
use at other locations. 

"KLIPZON" REPRINT 
United Technical Laboratories of 

Morristown, New Jersey is currently 
offering reprints of John T. Frye's ar- 
ticle "The Versatile Crystal Probe" 
which originally appeared in the April 
1951 issue of RADIO & TELEVISION NEWS. 

June, 1951 

GEAR TRAIN MOTOR 
Ball bearing, low inertia reversi- 
ble type motor, 588 RPM. Lov 
speed gear 14 RPM. Extra large 
Gear 7/8 RPM. Operates 26 V. 
400 cycle or 12 V. 66 
cycle. Price -each - -P 
only 

AERIAL WIRE: 
Aerial Wire Phosphorous 
Bronze #16 Stranded. 
215 lb. test. Weather- 
proof. 150 beet on Reel 
IlL -3 tv /Clips 51.50 

RG -8 /U COAXIAL 
CABLE 

(W /PL -259 Plugs, 
ea. end): 

65 Foot length... $4.95. 
50 Foot length... 3.95 
30 Foot length... 2.50 

6 -VOLT POWER SUPPLY 
VIBRATOR TYPE -6 Volt DC input; output 230 Volt 
DC 50 PIA. filtered w /tube. Size: G1/2"x4 "x51/2" 
Price $6.95 
VIBRATOR TYPE -6 Volt DC input; output 230 Volt 
DC 50 MA. -not filtered -w /tube. Ideal for Command 
Receiver operation as receiver is filtered internally. 
Size: 41/2"x4 1/4"x31/2" $4.95 

WHIP ANTENNA EQUIPMENT 
MAST BASES- INSULATED: 

MP -48 Base (Illustrated at 
right) Insulated type with 
heavy coil spring. Requires 
1 ?3" mounting hole. Weight: 
11 lbs. )'rice $4.95 
MP -132 Base (Illustrated at left) 1" heavy 
coil spring. insulator. Overall length: 
111/2". Weight: 2% lbs. Price $3.95 
MP -22 Base -Spring action direction of 
bracket. 4" x 6" mounting. Price $2.95 

MAST SECTIONS FOR ABOVE BASES: 
Tubular steel, copper coated, painted, in 3 foot sections, 
screw -in type. MS -53 can be used to make any length, 
with StS- 52- 51- 50 -4)) for taper. Price, each, for any 
section (Ea.) 50 C 

SIS -54-- Larger section than MS -53 75 C 

WHIP ANTENNA -91/2 Ft. rigid mount. Uses three 
screw -in sections: MS-49-50-51 and rigid IV G 
mount w/ antenna connection L 

TRANSFORMERS 
110 V. 60 CYCLE 

PRIMARIES: 
814C.: 
24 V. '4 amp. . $ I .50 
24 V. 41/2 amps.. 3.95 
12 V. 4 amps.. 3.95 
36 V. 4 amps.. 3.95 

WIRE -HEAVY 
DUTY, RUBBER 

COVERED: 
2/516 20'$1.25 
2/512 10' 1.00 
1 / #6 Shield. 15' 1.50 
1 / #G Shield.71/2' .75 

3/4 RPM ANTENNA ROTATOR MOTOR 
High torque, reversible motor- 
operates directly from 110 Vol: 
60 cycle by use of condenser. 
Light weight, quiet running.: 
ruggedly built, positive stop. 
easily mounted. Normally open 
ates from 11(1 Volt 4110 cycle 
Complete -with in- Q 
structions. NEW...... " 
10 \LED 400 Volt Cond.. 
$1.00, SPST \tomeutary 
Switch. 35C. DPDT Dh,ncn- 
tary Switch. 75 C. Re,: -tor, 
100 ohm 25 Watt. 50 C, 4 Wire Cable, 5C Per ft. 

GUY CABLE 
Regular Aircraft Control Ca b I e. IIo "- 7x7 -49 
Strands galvanized weatherproof. 920 lb. Test. Ideal 
for television or radio mast guying. Prices: 

23/C per Ft. -1000 Ft. or more:2l2CperFt. 
CONTROL CABLE, 4 wire flat 51/2e per Ft. 

r 

DYNAMOTORS: 
INPUT: OUTPUT: STOCK No. PRICE 

9 V. DC 450 V. 60 MA. DM-9450 
@ 6 V. DC 275 V. 50 MA. w/Blower $3.95 

15 V. DC 220 V. 70 MA. DM-24 6.95 
12 V. DC 220 V. 1110 MA. DM-18 4.95 
12 or 24 V. DC 440 V. 5(111 MA. & 

220 V. 100 MA. D-104 9.95 
12 V. DC 600 V. 300 MA. BD-86 7.95 
12 V. DC 330 V. 150 MA. BD-87 5.95 
12 V. DC 375 V. 150 MA. BD-83 6.95 
12 V. DC 1000 V. 300 MA. BD-77 7.95 

PERMANENT MAGNET FIELD DYNAMOTORS: 
12 or 24 V. DC 275 V. 110 MA. USA/0516 53.95 
12 or 24 V. DC 500 V. 50 MA. USA/0515 2.95 

C' G V. DC 2411 V. 50 MA. 
Tell Us Your Dynamotor, Inverter, & Motor Needs! 

BC -223 TRANSMITTER 
311 1V a t t transmitter 
sr t It Crystal or MO 
control on four pre -.se- 
lected channels. CW. 
MCW cover frequency 
range 2000 -5200 KC. 
by use of plug -in coils. 
Complete w ì t h tube, 
and choice of one Tun- 
ing Unit (listed below), 
Iv,ss Sttg.- Prices: 

NEW: $32.50 
USED: $26.50 

CABIE- Trans. to Power Supply $2.00 TUNING UNITS: TU-17-2000-3000 KC.; TU -18- 
311(10 -45((0 KC.: TU -25 -350(( -5250 TOC..53.50 EACH 
SPARRE TUBE KIT iu metal box, f/BC- 223...$4.95 
OPERATING MANUAL. for BC -223 $2.50 
PE-155 POWER SUPPLY f /BC- 223 -12/24 Volt input: output 500 Volt 150 MA -NEW : 514.95 
SPARE VIBRATOR & TUBE KIT f /PE- 125..$4.95 
SHOCK MOUNTING for PE -125 51.50 

AMPLIFIERS: - 

BC -605 AMPLIFIER -Ideal for conversion to Inter- comm. set. Includes two 1619 Tubes, input and out- put Transformers, Voluble Control, Jacks, Switch, and Schematic. Prices: NEW: 55.95 USED: $3.95 
BC -709 AMPLIFIER -Portable, pocket size battery operated. Ideal for small planes, houe. or portable use. Complete with 155 Tube, Jacks, etc. Less bat- teries. Prices: NEW: $3.95 USED: $2.95 
BC -347 AMPLIFIER -Aircraft Type, contains 2 Midget UTC Ouncer Transformers, complete with 6E8 Tube. NEW $2.95 
OUTDOOR SPEAKER -Navy Type S11- 2917,1. Metal 'lousing 10 ". Speaker size 51/2". With Heavy PM Slug and Line Matching Transformer. 
USED -Tested 88.95 

2 FOR 1 SPECIAL 
A -220 MC. CONVERTER FROM THE 

SURPLUS R- 1 /ARR -1 RECEIVER 
Ideal compact unit for conversion to the I1/ meter band. Uses four 954 Acorn tubes. Size: 31/2" x 31/2" 
x 10 ". For complete conversion instructions, see Radio News, .Ian., 1940- AND - 

BC -230 TRANSMITTER 
w/ 0 -1.5 BF Ampeter, 

BOTntH 
less tubes 

Only y -$ sP J - J 

RECEIVER (MOBILE- BOAT -AIRCRAFT) 
BENDIX RA -10 RECEIVER -8 Tube Set covering fee - nieucy range 150 to 1100 RC. and 20(10 to 10000 KC. in four bands by use of remote control unit. Set size: 18%" L. x 104" W. x 8,1r" H. Wt. 321 lbs. Contes complete with remote control unit, dynamotor, and plugs. BRAND NEW. 
Order RA -10 CA f/ 14 Volt DC operation. $A t 95 Order RA -10 DA f/ 28 Volt DC operation. YY..TP .7 t9 

SPECIALS FOR JUNE: 
TA -12B Transmitter. Good, Used w /Tubes. .$29.95 
RA -10CA Rec., 12 Volt. Good, Used w /tubes. 1 7.95 RA-10Dß Rec., 24 Volt. Good, Used w /tubes. 1 7.95 
1:C -604 Transmitter. Good, Used w /Tubes.. 19.95 MN-26C Compass Receiver, 150 -15(10 KC.... 29.95 FL -8 Filter. 1020 cycle Audio Filter, Used.. I .50 T -17 Microphone. Carbon w /Cord &Plug. Used I .00 II16 /U Headset w /Cord and )'lug. Used.... 1.50 Leg & Seat Assembly for Hand Generators.. 3.50 CD -5111 Cod for GN -45 Generator 2.00 Mlt -9C Control Box f /RA -10 Rec., w Plug 

NEW: 12.50 
USED: 6.75 

C -87 /ART -13 Control Box f/AR7-13 Trans. 
NEW: 6.95 

USED: 4.95 
CD -318 Cord f /Throat or Lip Mikes .59 
CD-507 Cords 65" tv /PL -55 & SIC -2e .99 
CD -604 Cord w/C -410 Transformer & PL -54 Plug 
CD -365 Cord f /LP -21 Loop 
l'L -112 Plug f /Ll' -21 Loop 
PL 118 Plug f /I -81 or I -82 Indicator 

.89 
I .50 
I .00 
I .00 

BLOWERS: 
115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 214" intake; 2" outlet. 
Quiet running. Motor size: 
21/2"x31/4 ". NEW -not Gov't 
surplus. $7 99 Order No. RN -520.. 
DUAL BLOWER -Same as RN -520 above, ex- 
cept has blower assembly on each side of motor. 
Order No. RN -800 S 1 2.95 
L -11 #2 Blower Assembly, Plastic )lousing 3 "xl% ", 
I3leiver Wheel 2 "x1 " -1 /4" shaft. (Ns) Motor) ...S I .95 
L -11 #21/2-Same as above, (lousing 31/2"xl1/2".$2,00 
L -It Blower Wheel only, 3 "x2 " -'y" .shaft ....$ I .00 

Address Dept. RN Minimum Order $2.00 Prices F.O.B., Lima 25% Deposit on C.O.D. Orders 

FAIR RADIO SALES 
132 

;" 
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LIMA, 
Read RADIO .1i TELEVISION NEVI'S Every Month 
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At CONCORD You 

PAY LESS 
TV, RADIO, 

ELECTRONIC 

EOUIPMENT 

DELUXE 
FM -AM 

CHASSIS High_ 
Concord Exclusive! Custom-quality 

Fidelity FM -AM Chassis, complete with push - 

pull audio output stage, for a price you would 

expect to pay for the tuner alone. Now is the 

time to replace your obsolete chassis. 
s eok 

what you get! Complete coverage 
AM 
of the 

he (540-1650 
static- 

free FM band (88- 108mc); 
reluctance type 

kc). Built -in pre -amp for 

dual Two sockets 
operation, matches hes 

chassis 
ohm 

voice 
scoil. 

Also power outlet plug to 
price ccon Aled has p of 

phone, controlled by on-off switch 'önlifie front 
r on 

tuner or independantly. Has RF a p 

FM, ratio detector type discriminator and 

AVC. High and low impedance inputs. Con- 

trots on front panel include: bass and treble 

tone, on -off, volume, and tuning. 
ning. (2) 

Tubes: 

6C4, (2) 6B6A, (2) 6BE6. (2) 

6AL5 6SC7, 5Y3 rect "ier. Size: 1 

W 9 -1/2 "D x 7- 3/4 "H. 

1- 12208- -Shpg. Wt. 22 lbs....v ( 

for... 

BARGAIN PRICED 
CONICALS 

High quality TV anten- 
nas designed for super- 
ior performance. Full - 
hard elements and all - 
aluminum construction 
provide maximum str- 
ength and eliminate ex- 
cessive weight and rust 
problems. Gives broad band reception on all TV channels plus FM. High signal -to -noise ratio, excellent front -to -back ratio, matches 72, 150, or 300 ohm input impedance, ridged U -bolt mast clamp bracket set at proper bal- ance point prevents antenna from slipping or twisting on mast. Fits masts up 1 -1/2" O.D. Supplied less mast. 

Single Bay (not illus). Shpg. Wt.6 lbs 
w 28- 29265R --Ea. 4.95... Lots /6 ea 4.45 

Double Bay (illustrated) Shpg. Wt. 12 lbs. 28- 242668-- Ea.9.95...Lots /6 each.... 9.45 
300 OHM FLAT TWIN LEAD. Per 1000 ft. $25.00 Per 100 ft. $2.7503 19- 17141R Per ft 

Fr............ GET YOUR COPY 
OF CONCORD'S 

I SUMMER 
/ BUYER'S GUIDE 

FILL IN AND MAIL TODAY 
CONCORD RADIO CORP. Dept. RF -51 
901 West Jackson Blvd. , Chicago 7, Illinois 

Enclosed $ (Include shipping charge. I 
Any excess will be refunded.) Rush me the I 

following equipment. 
ID I -1220R -- FM -AM Chassis 

28- 24265R -- Single Bay Conical 
D 28- 24266R -- Double Bay Conical 

19- 17141R -- 300 Ohm Twin Lead 
D Send FREE latest Buyer's Guide 

Name 

Address 

City Zone State 
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In addition to this four -page reprint 
the company will also send another 
four -page folder describing the various 
units manufactured by the company, 
such as, the "self- holding" test prod, 
the "Mini- Prod" connectors, and "Mini - 
Prod" adaptors. 

CRYSTAL DIODE USES 
Of interest to the hobbyist, experi- 

menter, and model maker is the new 
booklet just released by the Electron- 
ics Division of Sylvania Electric Prod- 
ucts Inc., Emporium, Pa. 

Titled "Electronic Shortcuts for 
Hobbyists," this booklet provides data 
on twenty -four applications of germa- 
nium crystal diodes. Written in simple 
and straightforward language, the 
booklet contains information on build- 
ing an interval timer, polarity checker, 
polarity reversal alarm, spark quench- 
ers, charger for small dry batteries, 
low current relay circuit, door chime 
"pepper," photoelectric relay, crystal 

radio receiver, electronic metronome, 
radio -controlled relay, wired radio con- 
trol transmitter, etc. 

This 54 -page, illustrated booklet is 
available from the Advertising Depart- 
ment of the company for 25c a copy, 
postpaid. 

SELENIUM RECTIFIERS 
The Seletron Division of Radio Re- 

ceptor Co., Inc., 251 West 19th Street, 
New York 11, New York has prepared 
a comprehensive new 16 -page cata- 
logue covering its Seletron Selenium 
Rectifiers. 

Printed in two colors and fully illus- 
trated, the catalogue includes listings 
of dimensions and ratings for all min- 
iature selenium rectifiers, as well as a 
large selected group of power stacks. 

TV TRANSFORMERS 
The new 1951 edition of the Stancor 

TV transformer catalogue and replace- 
ment guide is now available from 

MULTIPLE -TV INSTALLATION IN WASHINGTON 
AS a sequel to the article "How TV 

Came to Panther Valley" by E. D. 
Lucas, Jr., appearing in the March 1951 
issue of RADIO & TELEVISION NEWS, 
we have received an interesting letter 
from Rogan Jones, president of the 
company which is furnishing similar 
multiple -set service to subscribers in 
Bellingham, Washington. 

Mr. Jones felt that his company's 
experience in providing this service 
would be of interest to readers because 
of the slightly different problems his 
organization encountered. 

According to Ernest E. Harper, chief 
engineer in charge of the project, the 
similarity between the Lansford activity 
and the one in Bellingham is remark- 
able inasmuch as the Bellingham group 
was completely unaware of the fact that 
a group of technicians in Lansford was 
undertaking the same type of service. 

The Bellingham project was first con- 
ceived late in 1947. Many experienced 
engineers in the organization insisted 
at that time that such a plan was not 
feasible. Upon learning of the existence 
of a successful cable installation in 
Astoria, Oregon, the group at KVOS in 
Bellingham went into action and work 
started on the cable in October of 1949. 

The Bellingham system now includes 
20,000 feet of mainline cable, 35,000 feet 
of branchline cable, 70 sets connected to 
the cable with 300 expected, and 20 am- 
plifiers in use, not counting distribu- 
tion boxes. The over -all distance from 
the antenna to the farthest subscriber 
is 20,000 feet. 

Informed people in Seattle state that 
the KVOS -TV picture quality and sta- 
bility exceeds a large percentage of the 
pictures received in Seattle. The lack of 
local interference on the cable in Bell- 
ingham is pronounced. 

Additional points of interest include 
the fact that the costs and charges of 
the Bellingham system are comparable 
to those set up in Lansford despite a 
continent between the operations. The 
Bellingham antenna, which is 75 airline 
miles from KING -TV, is in a "hole." 
In direct line with the transmitter, 
about one mile from the receiving an- 
tenna, is a hill approximately 2000 feet 
higher than the antenna itself. Much 
time and money was expended in find- 
ing the signal and locating the antenna. 

In addition, KING -TV, Seattle, tried 

to force the group to sign a long -term 
contract providing that when more 
than one TV station was on the air in 
the Seattle area that KING -TV would 
have exclusive rights to the audience of 
KVOS -TV. The other bottleneck is that 
Pacific Telephone and Telegraph Com- 
pany will not permit KVOS -TV to use 
any pole in which they have any degree 
of ownership. As a result the Belling- 
ham group has been forced to use the 
poles of Puget Sound Power & Light 
Company. This caused a delay of 
several months, lengthened the cable 
route, and increased costs by between 
$5,000 and $10,000. 

When completed, the cable will serve 
a limited portion of the city of Belling- 
ham at a cost of $25,000 including all 
experimental work. According to esti- 
mates by the company, the plant could 
be duplicated now, on the basis of 
present knowledge, for under $15,000. 

30 

Side view of Bellingham's TV antenna. The 
reflector screen, which measures 25 x 60 
feet, consists of 32 half -wave elements. 
The screen is now 7 feet from the ground 
although tests indicate optimum elevation 
to be about 20 feet. Position of the screen 
was determined only after exhaustive tests. 
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Standard Transformer Corporation, 
3580 North Elston Avenue, Chicago 18, 
Illinois or from any of the company's 
distributors. 

The new 36 page guide contains re- 
placement information on over 1500 TV 
receiver models and chassis produced 
by 71 manufacturers. Complete speci- 
fications, dimensions, and prices of 75 
Stancor transformers and related com- 
ponents for TV replacements and con- 
versions are listed. 

PYRAMID CATALOGUE 
Pyramid Electric Company of 1445 

Hudson Blvd., North Bergen, New Jer- 
sey has just released a comprehensive 
catalogue covering its line of condens- 
ers for various applications. 

Included in the binder are data 
sheets on the company's hermetically 
sealed miniatures, the "Glasseal" line, 
oil -paper units in metal tubes, oil - 
paper units in rectangular metal con- 
tainers, bathtubs, hermetically sealed 
paper condensers in rectangular metal 
containers, high voltage filter condens- 
ers, and the company's "Long- Life" 
line. 

PARTS CATALOGUE 
A new catalogue covering radio, 

television, and electronic parts has 
been published by The Muter Company 
of 1255 South Michigan Avenue, Chi- 
cago 5, Illinois. 

This permanent listing of compo- 
nents is being issued in sections, the 
first three sections being currently 
available. Form 100 covers the com- 
pany's temperature compensating, gen- 
eral purpose, disc, and variable ce- 
ramic condensers. Form 200 lists 
wirewound "Candohm" and "Zipohm" 
resistors and sensitivity controls. Form 
300 contains information on the com- 
pany's "Spirashield," a specialized 
wiring shield for critical r.f. and a.f. 
circuits. 

Copies of sections now available as 
well as sections to be released later 
may be secured without charge by 
making your request on company let- 
terhead. 

TV TUBE CHART 
Tel -O -Tube Sales Corporation of 580 

Fifth Avenue, New York 19, N. Y. is 
offering a new television picture tube 
conversion and replacement chart for 
technicians. 

Available through parts jobbers, the 
new chart lists the characteristics of 
all picture tube sizes from 14 through 
20 inches (both round and rectangular) 
and portrays graphically the circuit 
and component changes that must be 
made in order to convert to any de- 
sired size. By means of this chart the 
technician can make replacements or 
convert to larger screen sizes by sim- 
ply referring to the chart and follow- 
ing the simple directions. 

Designed for wall mounting, the new 
chart is available without charge to 
parts jobbers for free distribution to 
their technician -customers. Write the 
sales manager of the firm for a free 
supply. 30 
June, 1951 

CIVIL DEFENSE BOOMS. MARKET 

FOR WARD MOBILE. ANTENNAS 

HAMS, FEDERAL, STATE, MUNICIPAL 
AND COMMERCIAL FLEET OPERATORS 

NEED 2 -WAY COMMUNICATIONS 

Your big market for radio commu. 
nication equipment is wide open. 
Civil Defense preparation is vastly 
widening the demand. Your sales 
potential will be greatly increased 
by handling Ward special purpose 
antennas and mounts. Ward engi- 
neered antennas and mounts meet 
all installation requirements . 

stand the gaff of hardest mobile 
use. A special selling advantage is 
Ward's capacity to not only supply 
complete antenna units for initial 
installation, but to provide sepa- 
rate components that may be corn. 
bined to solve any requirement. Be 
ready to fill the urgent and con. 
stantly growing need for mobile 
communications . . . order and 
stock Ward SPP antennas and 
mounts . . . TODAY. 

THE WARD PRODUCTS 
CORPORATION 

Division of the Gabriel Co. 
1523 East 45th Street 

Cleveland 3, Ohio 
IN CANADA, 

ATLAS RADIO CORP. LTD., 
Toronto, Ontario 

SPP -3B 
SINGLE ROD 

SPP -71 
OR 

SPP -143 
UNIVERSAL 

MOUNT 

, 
'^'f E } 

- :`. Fa` 1-M/ 

1 4 1 !n 
e/- 

. .1 '.; 

ve 

SPP -3 
SWIVEL BASE 

SPP -3A 
SHOCK MOUNTING 

SPRING 

SPP -18 
ROOF MOUNTED 

ANTENNA 

ANY SHAPE HOLE with ONE TOOL 
THE DRILSAW 

DRILLS and SAWS in ANY DIRECTION. 
THE OUTSTANDING TOOL of the YEAR. 

FOUR SIZES for every purpose- radio. television and for all trades 
using wood and plaster. 

DRILSAWS #I- 7" -3/16" diameter $1.60 #3 -13" -5/16" diameter $2.60 #2- 10 " -I/4" diameter.... 2.15 #4- 15 " -3/8" diameter.... 2.95 
Saw Rasp #5- 13 " -I/2" diameter....$1.98 with Handle 

Carried by leading Radio and Television Parts Jobbers. 
Wrife for circulars -,Dept. R 

DRI LSAW CO., 1561 Virginia Ave., Glendale 2, Calif. 
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Low -Priced for 

QUICK SALE! 
All Standard Nationally Known Tubes 

Many below wholesale 
TV TUBES -All Black 

Nationally Advertised Brands 
14" rect..523.90 16" rect. or rd 535.90 
17" rect.. 37.50 19" rd. metal 53.95 
20" rect.. 56.95 ALL FACTORY GUARANTEED 
Tubes Guaranteed. Individually Boxed. 
Extra Discounts -25 or more 5 %; 100 or more 10 %. 
07.4,4 "$1.49 6BG6G ... 2.49 12H6 . 1.11 
1A7GT ... 1.23 6BJ6 .. 1.49 12J7GT . 1.23 
1B3GT . 
1135 /2SS.. 

1.42 
1.79 

6I3Q6GT 
6C5 

1.992 12Q78 GT . 1.01 
106 
1C7G 

.84 

.84 
6CB6 .... 
6CD6 .... 1.14 

2.99 
12SA7GT 
125F5 

. 1.12 
. 1.01 

1D7G 
1F4 

.84 

.84 
6F6 
6G6G 

1.12 
1.48 

12SF5GT 
125G7 . 

. 1.12 
. 1.12 

1F5G 
1G4GT 

. 
... 

.84 
.84 

6116 . 

6J5 /6J5GT 
1.02 
.84 

12SH7 . 

125J7 . 

. 1.23 

. 1.01 
1J6G 
1L4 
1LA6 

.. .84 
.98 

1.48 
6J6 
6J7G or GT 
638G ... 

2.24 
1.23 
1.39 

12SK7 
12SN7GT 
12SQ7GT 

.97 
. 1.49 
. .92 

1LC5 
1LC6 . 

1.30 
1.30 

6K6GT ... 
6K7 

.92 
1.12 

12Z3 
14A7 

. . 1.48 

. . 1.23 
1LD5 
1LN5 

. 1.30 
1.30 

6K8 
6L5 

1.48 
1.48 

14B6 
14B8 

. . 1.23 

. . 1.23 
IN5GT 
1115 

1.12 
1.05 

61.60 .... 
6L7G .... 1.98 

1.79 
14Q7 
14R7 

. 1.23 
. . 1.27 

154 
1.65 

1.12 
1.12 

6L7 
6N7GT 

1.34 
1.34 

14W7 
19T8 

. . 1.27 
. 1.64 

1T4 
1U4 

1.05 
.97 

6R6G 
6137 

1.28 
1.48 

25BQ6GT 
25L6GT 

. 1.69 
. 1.03 

1115 
1V 

.97 
1.17 

0S4 
6S8 

1.09 
1.69 

25Z6GT 
28D7 .. . 1.03 

. 1.29 
1X2A 
2A3 

1.48 
1.49 

6SA7 
6SB7Y 

1.22 
1.34 

30 
32L7GT 

1.23 
. 1.59 

2A4G 
2A5G 

1.19 
.84 

6SC7 .... 
6SF7 .... 1.39 

1.12 
35L6GT 
35W4 .. . 1.09 

. .70 
2A6 
2A7 

.82 

.84 
6SG7 .... 
6SH7 .. 

1.07 
.89 

35Y4 
35Z5GT 

. 1.01 
.84 

3A4 
3A8GT 

1.55 
2.68 

6SJ7GT ... 
6SK7 .. 1.01 

1.01 
46 
47 

1.62 
1.62 

3Q4 .99 
.99 

6SL7GT .. 
6SS7 . 

1.34 
.79 

50A5 .. 
50B5 .. . 1.29 

. 1.22 
3V4 1.25 6SN7GT .. 1.09 5005 . .99 
5T4 
5U4G 

1.79 
1.35 

6SQ7GT .. 
6T8 

1.25 
1.48 

5OL6GT 
56 

. 1.03 
1.01 

5V4G 
5W4 

.. 2.25 
.91 

6U7G 
6V6G or GT 

1.23 
1.09 

77 
85 

1.12 
. 1.23 

5Z3G 
5Z4 

.. 1.24 
1.18 

6W4GT 
6W6GT 

.. 
. 

.98 
1.49 

VR9O .. 
VR150 . 

. 1.40 

. 1.40 
6A6 
6AB7 .. 

1.48 6X4 
6Y6G 

.82 
.94 

26JE1 . 

2E22 .. .12.50 
1.95 

6AC7 
6AF6G .. 

6X5GT 
7A6 

.. .ß9I 
1.01 

2C44 .. 
2J21A . 

. 1.95 

.22.50 
6AT6 
6ÁG5 

.. 

.. 
784 
7B6 

1.01 
1.01 

2J32 
2X2 /879 

.22.50 
. .79 

6AC7 
6ÁH6 

.. 7C4 
7C6 

1.49- 
2.19 

_304TL . 

5B91 
.17.50 

3.50 
OAKS 
6AK6 

.., 

.. 
7C5 
7E5 

.89 
1.01 

466A 
702A 

. . 1.40 
. 4.95 

6AQ5 
7F7 
7G7 

- 1.01 
1.48 

703A 
705A 

. 4.95 

. 4.95 
6AR5 
6Aß5 

.. 7117 
7J7 

1.12 
1.48 

715,4 
720E1 

. .12.50 
. .24.95 

6AS7G . 

6AU5GT .. 
6,4116 .... 
6AV5 .... 

5.39 
1.69 
1.24 
1.69 

7N7 
7Y4 
7Z4 
12A6 
12A8GT 

. 

1.23 
.89 
.84 

1.34 
1.23 

803 
807 
815 
832 
838 

3.95 
1.59 
3.95 
6.95 
4.95 

6AV6 .... 
6B7 

.99 

.99 j12AT7 
12AU7 

.. .. .. 1.94 
1.39 

872A 
991 

. 2.95 
.39 

6338 
6BA6 .... 1.49 

1.21 
12AX7 
12BA6 

.. 2.40 
1.09 

CK1OO5 
CK1006 

. .59 

. 1.59 
6BA7 . ... 1.19 128E6 .. 1.09 9004 .79 
6BC5 .... 1.39 128117 . 1.89 9006 .79 

Special ALL American Kit -5 Tubes -$4.79 

Part Specials 
Vibrators -4 Prong, 

6 Volt 51.19 
TV HV Cartwheel Cond. 

500 Mmf. 10KV 5 .49 
5500 Mmf. 15KV .59 

00 Mmf. 20KV .69 
PM Speaker Am 

i or Mare 
Each Each 

4" $1.75 $1.69 
1.89 1.79 

8" 3.59 3.44 
12" 6.89 6.59 

PM Speaker with 50L6 
Output 

4" $2.10 $1.90 
2.20 2.00 

8" Dynamic Speaker -450 
OHM Field w i t h 50L6 
Output Trans. $2.69 
Output Trans. Replace - 

ment 
for 

4501.6, 
6V6.$ó 469 

Conirols 
1Meg 

Shaft 
etch, 3" .54 

500K w /switch, 3" 
Shaft ..... .54 

IMeg /D.P. switch, 
1" Knurl Shaft .49 

500K w /switch. 1" 
Knurl Shaft .49 

10K /switch, 
3%- a" Shaft .39 

100K N /switch, 
3/4' Shaft .39 

100K control, 3/4" 
Milled Shaft. .24 

250K co a4 
illed Shaft. .24 

500K control, 2" 
Shaft . .26 

Mica Kit - 
100 Assorted 55.95 

Ceramic Kit - 
100 Assorted 5.95 

Resistor Kit - 
100 Assorted 3.79 

Sockets Ea. Per 100 
Molded Octal.$ .12 59.95 
Molded Loctal .10 8.95 
Wafter Octal.. .05 3.95 
Waffer Min. 

7 Pin..... .05 3.95 
Electrolytic 

40x20 -150V 
Tubular $ .39 

20 Mfd -25V Tubular .15 
50/30/20 -150V .69 

TV -FM 
BOOSTER 

Improved 
TV recep- tion in 
weak s i g- 
n al area. Reduces 
noise a n d 

"snow" effects. Minimizes 
"ghosts." 
List, $39.95. Our Prfce, 

§19.75 

PHONOGRAPH SPECIALS 
Single 

speed .$16.95 
3 nsd, ingle 

0 eedlpeee.$2s0.5 

3 d, auto- 
0 matspeic 

e$ 
56.5 

LATEST 30 -TUBE 630 TV 
CHASSIS 

Finest for 
fringe ar ea reception. 
RCA licensed. 
Takes all pic- 
ture tubes 
from 16" to 
20" 

ctangular. 
$158.95. Complete with 
Hi -gain Standard Coil 
Tuner and 12" RCA Speak- 
er (less cathode tube). 
Available with DuMont In- 
putuner FM 
RADIO $169.95 

Battery Operated 
SIGNAL TRACER KIT 

Complete 
with steel cabinet. 

speaker, all compo- nents, an 
easy- to -fol- 

1 o w in- 
structions. 
batteries, $9.95 (le5s 

TERMS: 20% Cash With order, balance C.O.D. All 
orders 

$5. 
O.B., New York City warehouse. Minimum 

NOTE: Availability of merchandise subject to prior 
sale. Prices subject to change without notice. 

STEVE -EL ELECTRONICS CORP. 
Dept. RN 65 Readt St. New York 7, N. Y. 
COrtlandt 7.0086 FREE CATALOG! 
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Admiral Set Conversion 
(Continued from page 39) 

the bracket as far to the rear of the 
chassis as possible before tightening. 

The next step is to replace the 50 
degree deflection yoke with a 70 de- 
gree deflection yoke. Suitable replace- 
ment units include the Todd Type J -70, 
the Merit Type MD -70, or a Stancor 
DY -7 yoke may be used. At the pres- 
ent time the General Electric replace- 
ment line does not contain a 70 degree 
yoke which will match the impedance 
of the horizontal output transformer 
used in this receiver although one is 
being developed. 

The focus coil can now be remounted 
and the picture tube inserted. Due to 
the fact that the 14CP4 requires a 
single magnet ion trap instead of a 
double magnet type, this should be re- 
placed with a General Electric No. 
RET -003 ion trap magnet. All other 
electrical connections to the picture 
tube should be made and the black 
fabric strap refastened to hold the 
14CP4 picture tube in place. Now turn 
the receiver on and adjust the focus 
coil and ion trap for brightest picture 
and removal of any neck shadow. 

The range of the focus coil will be 
inadequate with the new tube. To cor- 
rect this remove the 3900 ohm resistor 
(R119) connected across the focus coil 
and short out the 1200 ohm resistor 
(R437) connected in series with the fo- 
cus control, as shown in Fig. 3. 

At this time place a chalk mark or 
a piece of Scotch tape at the edges of 
the raster. Replace the 5U4G tube 
(V591) with a new tube. If the width is 
increased more than 1/s inch on each 
side, the new tube should be used. 

The width can be increased by dis- 
connecting and taping both leads of 
the width control L4,, which is located 
in the high voltage shielded compart- 
ment. The width and height can be 
extended by connecting a condenser 
across terminals #4 and #5 of the 
horizontal output transformer. As this 
capacitance is increased, the high volt- 
age decreases which causes the picture 
size to increase and the brightness to 
decrease. The change in brightness 
will, therefore, limit the amount of ca- 
pacitance which can be used. The 
width can also be extended by opening 
the damping resistor (R4a5) across the 
5V4G tube shown in Fig. 3. 

Since none of these expedients pro- 
duced an entirely satisfactory picture, 
the horizontal output transformer was 
changed in order to provide increased 
high voltage and sweep width. A 
Stancor No. A -8128 horizontal output 
transformer, which will fit into the 
same mounting holes, was used as a 
replacement. 

A 500 µ tfd. condenser was inserted 
across terminals #4 and #5 in order 
to obtain a satisfactory picture, how- 
ever this much capacitance may not be 
necessary in all conversions. The sides 
should extend at least 1/4 inch beyond 
the edge of the tube screen, otherwise 

FOR THE 

GO 
ti 'Nit" 

CROWD 
THE STRAIN- SENSITIVE 
PHONOGRAPH PICKUP 

Here's why this truly,flithful reproducer ap- 
peals to people gifted with the "Golden Ear" 
... why the STRAIN -SENSITIVE PICKUP de- 
veloped by the PFANSTIEHL CHEMICAL 
COMPANY brings out the brilliance of great 
voices and orchestras ... the latent music on 
your records that other pickups leave untouched. 

The STRAIN- SENSITIVIE PICKUP is an 
amplitude transducer with a CONSTANT 

RESISTANCE of about 250,000 ohms. 

Signal output is at a practically CON- 
STANT IMPEDANCE LEVEL. 

Excellent Transient Response. 

NO DISTORTION, phase shift or evi- 
dence of intermodulation is audible. 
LINEAR RESPONSE, free from peaks or 
resonances. 

Cartridges are available for both standard and 
micro -groove, and can be had with Famous 
PFANSTIEHL M47B Precious Metal Alloy or 
diamond tipped styli. 

A special preamplifier its necessary to provide 
the correct D.C. voltage for the pickup element 
and to provide the first stages of signal gain. 
Four styles are ready, or, if you prefer, you can 
build your own from the circuit in the literature. 

Ask your radio supply man, or write today 
for complete FREE INFORMATION. 

PFANSTIEHL 
CHEMICAL COMPANY 

101 Lake View Avenue, Waukegan, Illinois 

PHOENIX 

YAG I 

5 -Star 
';eatevred 

NEW! 

SENSATIONAL 

6AIN! 

* FAST, EASY 

QUICK RIG! 

*300 OHM 
IMPEDANCE! 

* EXCLUSIVE 
MAST CLAMP 

DESIGN ! 

* LICKS 
INTERFERENCE 

FROM GHOSTS AND 
NOISE! 

* CUTS THE CALL- 
BACK NUISANCE! 

PHOENIX 
ELECTRONICS 

INC. 
LAWRENCE, MASS. 
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variations in the line voltage may re- 
sult in a service call because of insuf- 
ficient picture width. 

5r Cabinet Changes 
There are at least two ways in which 

the front panel can be changed. The 
first is to cut the panel along the dark 
line which shows below the picture 
tube mask in Fig. 1. The rib which 
extends to the back along this line 
must then be recessed so that the four- 
teen inch mask will mount flush on the 
cabinet. The second way is to obtain 
an Admiral No. 23D48 -2 escutcheon. 
This is the bottom section of the two 
piece front panel used on the 12 inch 
model and is already recessed so that 
the 14 inch mask will mount flush on 
the cabinet. This is shown in Fig. 2. 
The latter method is preferred as saw- 
ing and filing plastic can be a time - 
consuming operation. The mask used 
was a No. 14SG manufactured by the 
Deitz Miracle Lens Co., 141 President 
Street, Passaic, New Jersey. 

A template should then be made 
using the larger perimeter of the bev- 
eled portion of the mask for size. This 
template should be used to mark the 
wooden panel of the cabinet. The 
panel should be marked so that the top 
of the mask will be flush with the top 
of the panel. Cut out this section of 
the panel with a keyhole saw. The 
plastic mask can now be mounted by 
drilling a hole in each corner and at- 
taching the mask and escutcheon to 
the cabinet using the screws which 
were part of the original assembly. 

The plastic mask used was not quite 
as wide as the original. The difference 
in size is visible in Fig. 2. This is not 
serious though because the wood panel 
is already stained. It is only necessary 
to fill the visible holes with plastic 
wood and touch up these spots with a 
little dark stain. 

The receiver can now be reassem- 
bled and the conversion is completed. 

EDITOR'S NoTn : Since the original work on 
this Admiral conversion was completed, a 
new horizontal output transformer, the 
St(svcor A -8129, has appeared. Chances are 
that, although it has not been tried, in this 
particular application, this new transformer 
will provide greater over -all width, and 
higher anode voltages than the Stancor 
A -8128 specified 'in the text. This new unit 
should simplify the conversion and provide 
better results. 

One word of caution which applies not 
only to this set but to every conversion 
job attempted -since it is very seldom that 
there are two sets which exhibit the same 
characteristics, the individual making the 
changeover will no doubt run into many 
variables that will mean additiotutl work OIL 
his part before he can satisfactorily com- 
plete the conversion. 

An idea of some of the difficulties that 
may be encountered include such matters 
as: 1. Insufficient width and poor linearity. 
To remedy this condition it is at tinges nec- 
essary to increase the drive. This will re- 
quire the changing of several components in. 
the horizontal sweep circuits. 2. Low sec- 
ond anode voltages mid poor second anode 
voltage regulation. 3. Faulty horizontal sync. 
This requires juggling of different compo- 
nent values in the horizontal sync circuits. 

The conversion notes as presented herein 
worked out very well ; however, each set is 
an individual problem. 

June, 1951 

OUR 

RADIO 
TEXT 

THE ONE VOLUME 
FOR EVERY PRACTICAL 

RADIO MAN 
THE WORLD'S MOST VALUABLE REFERENCE 

WORK FOR RADIO MEN, FROM ADVANCED 
AMATEURS TO T \f and RADIO TECHNICIANS 

Zecti, Pat /GLúLZ`eee% EdMQGI- 

RADIO HANDBOOK 4--- 
'702 Pi:GLGWG000 Retdi4- 'New 

How to design, construct and operate standard 
types of radio transmitting and receiving equip- 
ment . both at standard frequencies and in 

the v -h -f range. Information you must have 
where you can find it quickly . . now in a 

complete one - volume library, the RADIO 
HANDBOOK! 

az íadia ¡ 6Likliciapa 
Reference data galore, the latest in theory and prac- 

tice, and a wealth of information on the operation of 
vacuum tubes as amplifiers in all frequency ranges. 

Profusely indexed for easy finding, clearly illustrated 
and described for easy reading, all within easy reach 

for owners of this one -volume RADIO HANDBOOK! 

xz )414,apteed rí mateuzd. 
In addition to all this, you'll find new information on simpli- 

fied TVI- proofing, bandswitching fixed- station and mobile 

transmitters, a remotely -tuned v.f.o. for mobile or fixed - 

station use, and a multitude of new ideas and suggestions 

for improved operation. Also, more study material has 

been added to help you obtain your first licenses, or a 

higher class of amateur or commercial license . , . it's all 

in the new RADIO HANDBOOK! 

You can't afford to be without this beautifully 
bound one -volume "encyclopedia of radio- informa- 
tion" . the largest RADIO HANDBOOK ever pub- 
lished .. 736 pages of vital information at a cost 
of less than one cent per page! 

$6.00 
AND WORTH IT! 

BY MAIL FROM US, $6.25 in U.S.A. 

FOREIGN ORDERS, $6.50 

ORDER ICIOW! I - 

AT YOUR FAVORITE DEALER or direct by mail from 
'dLtash.s- aiLsi 6..FiA,W?-.S_ 1302 KENWOOD ROAD Scr2tG /Ja tiaJ r CALIFORNIA 

630 -31 TUBE TV CHASSIS 
Manufactured under RCA patent. Complete, 
Ready to Plug in and Play! 

Keyed AGC &AFC 16 KV Output 12" RCA Speaker 
Will spread any picture tube from 14" to 24" 

Complete with Knobs, Escutcheon @Q q C Ç ¡¡ 
Plate & Hardware (less CRT) .... p f 465 V 

All ( Fed. axes i d) 25% Deposit with Order. Balance C.TO.D., N. 
luY. ed 

C. 
C & L TELEVISION DISTRIBUTORS 

173 West 26th St., N. Y. I. N. Y. CHelsea 3 -8340 

O 
POTE BATTERY RECORDER 

WALKIE-RECORDALL 8RECORDER11PLAY6 CKY Continuous, permanent, accurate, indexed recording at 
only 

Sc per hr. Instantaneous, permanent playback. Picks up sound up to 60 ft. Records onferences, lec- tures, dictation, 2-way phone & sales talcs: while walking. rid ìng or flying. records in closed briefcase with "bidden mike "! Write for 
in 

Literature. 
MILES REPRODUCER CO., INC. 

812 BROADWAY Cup'I RN -7 NEW YORK 3. N. Y. 

RADIO 
ENGINEERING 

B.S. DEGREE IN 27 MONTHS 
Complete Radio Engineering course incl. Toler., 
U.H.F., and F.M. BS Degree Courser: also in 
Mech., Civil, Elect., Chem. and Aero Eng.: Bus. 
Adm., Acct. Extensive campus, modern buildings, 
well equipped labs. Low cost. Prep courses. 
Personalized instruction. Heavy demand for 
graduates. Placement service. Founded in 1884. 
Prepare now for the civil and military opportu- 
nities ahead. 
VETERANS: You may still obtain training and 

a college degree at Tri -State College under present 
G.I. Bill. Last opportunity for new students to 
enroll is Summer Quarter, June 11, 1951. Hun- 
dreds of Tri -State veteran graduales are holding 
responsible positions with unlimited opportunities 
for future advancement. 
Enter June, Sept., Jan., March. Write for Catalog. 

Tß1 - STATE COLLEGE 
1661 COLLEGE AVE. ANGOLA, INDIANA 
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HERE'S 1/UP- 

Now, in 1800 pages 
All data, basic knowledge, meth- 
ods and theory of Radio, Tele- 
vision, Electronics, digested into 
32 sections in complete, quick to 
find, easy to read Handbook form. 
Plan every operation in Radio-TV and Electronics with this 
library set consisting of The Radio Electronics Handbook and the 

Video Handbook. These Handbooks will be your lifelong tools - 
you will use them every day on the board, at the bench, in the 
field. Use them for construction, production, installation, opera- 

tion -use them for adjusting, troubleshooting, measuring and 

testing. They will be your invaluable aid in research, design, 
development, manufacturing or maintenance. With data and serv- 

icing procedures complete, they will make your work faster, 
better, easier. 

They give complete coverage of everything in Radio, TV and 

Electronics -and you will find them easy to use -everything is 

presented in plain language -all terms explained; schematics, 
working diagrams and pictures arc clearly illustrated for fast 
and easy understanding. 

The Radio Electronics Handbook and the Video Handbook are 

works of complete authority prepared by the well -known en- 

gineers Scheraga & Roche, under the direction of William F. 

Boyce, famous for the preparation of hundreds of handbooks and 
manuals for the U. S. Signal Corps, Navy Communications, Air 
Force Electronics Section, Western Electric Co., General Electric 
Co., Bell Laboratories, R. C. A., Sylvania, DuMont Laboratories, 
National Radio Co. and many others. 

These Handbooks are endorsed by leading schools for instruction 
and reference. The armed services make them available to their 
technicians in libraries, schools and in the field. Engineers, Drafts- 
men, Laboratory and Production men in every industry have pur- 
chased over 5o,000 of these books for use in their work. 

50o Radio jobbers keep them constantly in stock for the con- 

venience of their service and industrial customers. These are the 
most commonly used books in Radio & TV. Contents are too long 
and complete to describe here -so, see them at your Radio jobber, 
your bookstore, or send for them on free examination. See for 

yourself what they will do for you. 

P 

SEND NO MONEY 
10 DAY FREE EXAMINATION 

SPECIAL OFFER: Save one dollar -get 
both handbooks as shown above in library 

set for $10.90 

COUPON 
BOYCE -ROCHE BOOK CO. 
Caldwell 26, New Jersey 
Send ( ) Library Set (1 books) i $io.90 

( ) Radio Electronics Handbook ()a $5.95 
( ) Video Handbook (aÿ $5.95 

In ten days I will send price plus postage, or I will return 
books postpaid. 

(Offer good in U. S. A. and to men in Armed Services 
overseas only.) 

w es 

Name 

Address 

Employed by... 
Save postage-we pay postage and packing if you send 

money NOW. Money back on same return privilege. 

International Short -Wave 
(Continued from page 56) 

3 a.m. She was quite surprised to hear 
the station on so late, as Modesto usu- 
ally closes down earlier. However, 
station personnel were still handling 
flood reports. 

One hour later, Sylvia, under an oxy- 
gen mask, wrote the station and com- 
mended the staff members on their 
help in the emergency. In the letter, 
she introduced herself and asked if it 
might be possible to request listeners 
to send her their used greeting cards, 
in order that she could make scrap- 
books for hospitals. The appeal was 
broadcast and hundreds of beautiful 
cards poured in. 

Now at last, the original plan re- 
solved itself into a project. Four days 
before Christmas, Sylvia finished two 
colorful scrapbooks. She sent one - 
composed of restful winter scenes -to 
her fellow -patients at the Medical Cen- 
ter. The other -made up of gay cut- 
out animals -went to Del Puerto Hos- 
pital in her home town, Patterson. 
Both books were finished in time to be 
in the hospital wards on Christmas 
morning. 

Our best wishes go to ISW DEPART- 
MENT Monitor Sylvia C. Grischott, 
who is helping herself by helping 
others, and who has found happiness 
in knowing some lonely persons -near- 
by or far away -can turn the pages of 
her scrapbooks and also find happiness! 

* * * 

New Receiver 
RADIO & TELEVISION NEWS has just 

acquired a Hammarlund SP- 600 -JX 
Super Pro for use of your short -wave 
editor. Our thanks go to Bill King and 
the Hanimarlund Manufacturing Co., 
Inc., for making possible the purchase 
of this fine communications receiver 
for ISW DEPARTMENT monitoring 
work. 

* * * 

Club Notes 
England- Arthur E. Bear, secretary, 

International Short Wave Club, 100, 
Adams Gardens Estate, London, S.E. 
16, England, reminds that he is always 
happy to send full details about ISWC, 
and a specimen copy of the monthly 
publication, to anyone who requests 
such information. He reports that 
ISWC is growing steadily. 

Sweden -I recently received the 
mimeographed "DX News Bulletin" of 
the World Radio Society, Box 19033, 
Stockholm 19, Sweden; staff includes 
S. Zetterlund, B. Plhlo, A. Cederquist, 
J. Karlsson, and A. Kling. 

USA -Anson Boice, editor for the 
United 49 -ers Radio Society, of 28 
Eisenhower Drive, New Britain, Conn., 
says he still has available copies of 
"OP -AID" (published by Short Wave 
News, London) for 30 cents a copy, 
postpaid, and ISWL short -wave report 
pads at 50 cents per pad, postpaid. 

* * * 

This Month's Schedules 
Albania -ZAA, 7.852, Tirana, now 

has news 1615 -1630 instead of former 

SPECIAL ! 6" Speckei Canes "Less V.C." - 
3%" I.D., 1 1/16" Deep......12 /$1.49; 50/$4.98 
"POLYSTYRENE" . . 12" lengths ROD: 1 /4" 
-10c, a/3 "-20e, Vs"-36e, 3/4"-55c, 3/4"-79c 
TUBING (OD): 1/4 " -1Oe, 3/a " -12e, 1 /a " -17c, á /4 "- 
27e, 1 "-36e 1s/" $1.25 

HIGH FIDELITY CRYS- 
TAL MIKE . Hi- imped, 
rubber shock -mtd. 1./a" 
O.D. x 1 /4'. Less hous- 
ing $1.29 

ALUMINUM HOUSING for crystal mike .15 
MERCURY SWITCH 1A/115V....39e; 3/ 1.00 
JK- 26/PL -54 CONNECTOR . ire.39c 3/ 1.00 
JK -48 /PL -291 MIDGET CONECTOR.2 39c 3/ 1.00 
6 PILOT BULBS screws; Jap. 10/39e; 100/ 3.50 
GT TUBE CARTONS .. Printed 100/ .98 
RADIO HARDWARE TREASURE. . . POUND 

CAN of Nuts, Screws, Lugs..... 69e; 3/ 1.98 
W -1106 FIELD WIRE . coils 100 -400 ft. t /ac ft. 
JONES BARRIER STRIPS (#140) . . 2 term. .12 
SAG FUSES .. 1, 3, or 6 AMP., 250V 12e; 10/ 1.00 
TEST CLIPS . . 10A. 23/a" Long....12e; 10/ 1.00 
18 FT. WHIP ANTENNA . . 6 screw sects.. 2.49 

ion2 

!!TUBE PRICES SLASHED!!! ... 90 DAY GUAR- 
ANTEE. Unsealed cartons. 
#24, 26, 27, 34, 39, 41, 42 or 61C7....49e 
#k46, 55, 77, 78, 85, 5Y3, 5Y4, 6A7, 6B7, 

6F5, 6G5, 6K6, 6R7, 6SA7, 66117, 6SK7.69c 
E 1A7, 1114, 1116, 1J6, 1L4, 1LC6, 1LH4, 

2A5, 2A6, 6A3, 6B8, 6C5, 6J5, 6SA7, 
6U7, 7A7, 786, 7Y4, 12A6, or 3523....89e 

DPDT TOGGLES (AH &H) 6A/125V. Shank 
7/16" L. Fully cased; short bat. 49c; 12/ 5.00 

DM -36 DYNAMOTORS 24V -220V. .08A... 1.98 
TH -37A PHONES . . 1200 . Less band.... 1.98 
PE -94 DYNAMOTOR (SCR -522) . . Brand New 8.95 
BD -57A MONITOR SWITCHBOARD........ 14.95 
TUBE CLAMPS 1 3/16" or 1 5/16" 8c; 100/ 6.50 
AUTOSYNS AY -38D. Operates 24V. AC... 1.95 
PL -58 PLUG (EE -8 phones) .. 3 w e.29c; 4/ 1.70 
PL -559 (BC375) 
M -359 (83 -lAP) CO -AX ANGLE mot9e; 6/ 1.00 
3" BLOWER & HOUSING . less motor... . 1.95 
SOUND -POWERED PHONES . Navy type 

Headset and Chest Mike. Used, tested per- 
fect nit- $6.95; 2 units 12.95 

G.E. PLATE RELAY (CR2791- 0109P36) 8000 
ohm coil. Dbie SPST wants...ea. 98e; 6/ 5.00 

6 V. COOK RELAY (¢307) Make 6, brk 
1; 12 ohm DC coil 1.39 

ALNICO MAGNETS!!. "U" TYPE, 
polished. 2 "x11 /4 "x7/8 " WHILE 
THEY LAST 98e; 5/ 5.00 

ALNICO MAGNET KIT Powerful 
Bar, Block, "U ", Rod. 10 asstd.. 1.98 

ÉNITE 
FOR NEW "ALNICO MAGNET" SUPPLE - 

50W -25 or 200 OHM ADJUST. RESISTORS...39c 
25W -250 OHM RHEOSTAT. .tr. tap. 59e; 4/ 1.49 
50W -15 OHM RHEOSTAT (IRC) 1.29 
WIRE -WOUND RESISTOR KIT . 5 -20W. 15 

assta. 1.29 
ROTARY SELECTOR SWITCH KIT....6 asstd. 1.75 
MICA PADDERS & TRIMMERS . . 12 std .69 
VOLUME CONTROLS . . less switch. 6 asstd 1.49 
MOULDED BAKELITE CONDENSERS .00001 

to .2mid, 200- 600WV. 50 asstd 1.98 
Min. order $3.00 20% deposit on all C O.D.'s 

Full remittance with foreign orders- 
Please add sufficient postage 

Len is ig RADIO CO. 
67 Dey Street 

New York 7, N. Y 

rot..uA. REBUILD 
those defective or 

damaged 

TV TUBES 
just as we are now doing for manufacturers, 
department stores, chains and large service 
organizations. 

J Better than most new tubes . . . at a 

substantial saving. 

J Quick! . saves you time, trouble and 
money. 24- to 48 -hour exchange service 
in most types. 

J Guaranteed! . for one year. Remem- 
ber, new tubes have 6 -month limit. 

What Is "REBUILDING "? 
Everything new except the glass. We re- 

place the fluorescent screen, give you a 

new black background, brand new gun and 
tube base. 

The rebuilt tube that is better than new! 

Write Dept. D for details and prices 

Manufacturers TRADE 
Distributors 

of 
Electronic 

Equipment 

1 

ASSOCIATES 
INC. 

161 So. 4th St.. Brooklyn 11. N. Y. 

Phone EVerareen 8.5363 
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With this relatively simple and rather old 
equipment (a Philco 630 table receiver of 
1935 vintage covering 550 kc. to 18 mc., an 
RCA t.r.f. broadcast receiver made in 1930, 
and a 40 ft. horizontal triangle antenna), 
Edward F. Bellington, Jr., of Brooklyn, New 
York, listens to and verifies short -wave 
broadcasting stations from all corners of 
the world. His experience is concrete proof 
that skill in tuning, patience, and persever- 
ance really pay off for the SWL. He has 
long been a valuable contributor to the 
ISW Department. Ed has logged 139 coun- 
tries since 1935. Countries verified include 
Hong Kong, Fiji Islands, Thailand, French 
Indo- China, Albania, Saudi -Arabia, Syria, 
China, Japan, Iran, Iraq, Israel, India, 
Ceylon, Pakistan, Mozambique British 
New Guinea, Anglo- Egyptian Sudan, and 
many others. Considering his poor recep- 
tion location, Ed's record is remarkable. 

1515 -1530. (Pearce, England) Scutari, 
8.215, noted 1340 with music; suffers 
CWQRM. (Catch, England) 

Andorra -Radio Andorra, 5.990, . 

noted to after 1900 lately. (Stark, 
Texas) Short Wave News, London, 
lists schedule 1300 -1900. 

Argentina- Latest SIRA schedules - 
9.690, Spanish 1000 -1100, French 1100- 
1200, Italian 1200 -1300, Swedish 1300- 
1400, English 1400 -1700, German 1700- 
1800, Spanish 1800 -1900, English 
1900 -2400; 15.290, Spanish 2100 -0100, 
1215 -1545; 11.880, Portuguese 0800- 
1300, French 1300 -1430, English 1430- 
1600, French 1600 -1700, Portuguese 
1700 -2230; 9.455, English 1600 -1750, 
2130 -0100. 

LRX1, 6.120, noted 1945 with native 
program. (Russell, Calif.) LRX, 9.660, 
noted 2116. (Machwart, Mich.) 

Australia -The North American 
"morning" beam now is radiated 0700- 
0945, VLC7, 11.810, to Eastern, Central, 
and Mountain Time Zones; 1000 -1115, 
VLAS, 11.810, to West Coast. The 
weekly program "Australian DX -ers 
Calling" is now broadcast at an addi- 
tional time -Sundays 0200 for British 
Isles, Europe, New Zealand, 9.580, 11.- 
760. (Radio Australia) 

Austria -Blue Danube Network, 
9.617, Salzburg, excellent with news 
0400. (Catch, England) Noted 1535 
giving QRA of APO 777. (Pearce, 
England) 

Belgian Congo -OTM2, 9.400, strong 
0000 but around 1400 has bad CWQRM. 
(Hannaford, South Africa) Station 
noted recently on approximately 17.500 
at 1300 announcing as OTC3, Leopold- 
ville. (Kroll, N. Y.) Was recently 
heard on approximately 21.700, calling 
Korea in Flemish 0145, signed off 0215. 
(Hannaford, South Africa) 
June, 1951 

CORNELL- DUBIL1ER 

COMPLETE because: 

There is a type for 'most 
every need. 

They are QUIETER in per- 
formance. 

They last longer - perform 
dependably. 

* The CORNELL -DUBILIER line of automotive replacement 

vibrators is the answer to every serviceman's vibrator 

problem. Because there is a correct replacement type for 

every need ...there is no need for substitution. Because 

they are QUIETER and LAST LONGER...customer 

satisfaction is assured. That is why servicemen 

everywhere who know what is best for them ...and 
their customers ...use CORNELL -DUBILIER vibrators. 

Ask your C -D distributor for your FREE copy 
of the C -D Vibrator Replacement Guide 

CONSISTENTLY DEPENDABLE 

ROTATORS 

UOil #f!! DUB /! /fB 
SOUTH PLAINFIELD, NEW JERSEY 

CAPACITORS ANTENNAS 
VIBRATORS . CONVERTERS 

CONVERSION CABINETS 

The cabinet shown will easily convert all 
make small sets to any size up to 27 inches. The 
receiver illustrated was originally a 12% -inch 
standard, name -brand table model. Now it is a 16- 
inch console of beautiful limed oak. Available with 
half or full doors. 

Special finishes are also available to match any 
furniture setting. River Edge also features a com- 
plete line of contract or custom television cabinets 
in a complete line of Period, Modern, Tradi- 
tional, and Provincial styles. Write for pictures. 

RIVER EDGE INDUSTRIES 
5 River Edge Rd., River Edge, N. J. 

ORadell 8 -0900 
New York Showroom: 186 Lexington Ave., MUrray Hill 3 -8896 
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COMMAND AND /OR ARC5 
TRANSMITTERS and RECEIVERS 

BC -442 Antenna Relay, Less Vac. USED NEW 
$ 1.95 

1.49 
5.95 $11.95 
6.95 9.95 

$1.95 

Cona. 
BC -450 3 Receiver Control 
3 -6 MC Receiver 
6 -9.1 Receiver 
Triple Receiver Rack 
V.H.F. ARC5 Transmitter or 

Receiver, Complete w /tubes . 24.95 
2.1 -3 MC Transmitter with tubes.. 14.95 
4 -5.3 SIC Transmitter with tubes.. 5.95 
5.3 -7 MC Transmitter with tubes.. 5.95 
7 -9.1 MC Transmitter with tubes.. 9.95 
3 -4 MC Transmitter with tubes.... 18.95 
28V Receiver Command Dynamotors $0.97 

MODULATORS 
BC -456 with Tubes, less dyn 2.95 
MD -7 /ARC5 Plate Modulator 7.95 
SID -7 Modulator Dynamotor, 28V 3.95 

19.95 

BC -433 Receiver -w.o. tubes 
-with tubes 

SIN -26C Compass Receiver 
BC -1206 Receiver 200 -400 kc 
BC -357 Marker Beacon Rec 

Tubes 
BC -733D w/o tubes, used -$6.95, w/ 

tubes 

USED NEW 
$12.95 
24.95 
24.95 
5.95 

W.O. 

$39.50 
9.95 

4.95 

19.95 

BC -375 Trans. 100 Watt Voice, CW, MCW, freq. 
range 200 kc to 12 mc, uses Plug -in Tuning 
Units listed complete with tubes, less Tuning 
Units $18.95 $24.95 

TUNING UNITS for BC -375 or 191 Trans: 
TU- 7 4500- 6200 kc $2.49 
TU- 8 6200- 7700 kc 2.49 
TU- 9 7700 -10000 2.49 
TU- 10 10000 -12500 2.49 
TU- 22 & TU -26 200 -500 kc each 4.50 
FT -151 Shock Mounting for BC -375 or 191. 2.95 
BC -306 Antenna Loading 1.95 

GP -7 NAVY TRANSMITTER: 100 watt master os. 
Can use on any freq. from 350 -9050 be. by using 
proper plug -in. With 1 tuning unit $ 1 3.33 

LOOP ANTENNAS 
DU -1 Ilas 2 tube amplifier New $25.95 
11M -20 -E New 7.95 

-21 A New 9.95 

P'L8 Filters -A's, B's, C's New $ 1.95 
L5 Filters New .79 

land Keys -.T -38 New .79 
TSC TRANSMITTER & RECEIVER with 

12V Power Supply and Cables. Good -used 179.50 
Heinemann Circuit Breakers, 115 V., 20 amp. 1.39 

115 V., 5 amp. .97 
'rop Pitch Motors New 13.95 
'rop Pitch Sisters -with Transformer New 19.95 
'cop Pitch Transformer, only New 6.95 

RT- 7APN -1 Transceiver, tubes & djm. Used 9.95 

TRANSFORMERS 
3200V 300 ma NCT -$8.95 Pair $15.95 
12V 24V 2 am 110V primary 2.95 

ARC -4 2 Meter Transceiver, tubes -good, used.$39.00 
322 2 SIeter Transceiver with tubes -good, used. 59.50 
IBC -434 Control. Used $1.95 New 2.95 
Code Practice Tapes for TG -10 15 rolls. New 7.95 
BC -908 Absorption Type Freq. Meter. Range 150 -225 

me. 0 -500 DC Microm. Used -$11.50 New 14.95 
Field Phones E -E 8's. Used $15.95 pr. New $34.50 pr. 

DYNAMOTORS 
PE-103 NEW, ORIGINAL CASE $29.95 
PE-103 NEW, Less Base -Dynamotor 19.95 
DSI -32A Input 28V. Output 250 DC. .06 

amps Used 1.95 
DA-1A Input 28V @ 1.8 amps. Output 230 

DC @ .1 amp. Used 5.95 
PE -73 29V @ 20 amps. output 1000V @ 

350 amps New 5.95 
PE -77 14V @ 40 amps output 1000V @ 

350 amps New 15.95 
SPEC. 27V @ 400V @ 7.50 mil 750V 

350 mil New 12.95 
PE -94 or SCR -522 24V Used..$5.95 New 14.95 
PE -94 Dynamotor only 4.95 
DM-34 12V @ 2.8 amps. Output 220V @ 

160 amps New 9.95 
SPEC. 9V @ 450V output @ 80 ma New 5.95 
SPEC. 12V @ 320V output @ 80 ma New 4.95 
SPEC. 6V @ 250V output @ 80 ma New 5.95 
SPEC. 12V @ 440V output @ 200 ma New 8.95 
ARC -1 D'Y -9 /ARC -1 Used 11.50 
ARC -1 Dy- 10 -12V Special 9.50 

683 FM Receiver 26 to 39 mc FM Receiver 
with tubes -used- $29.95. New $39.50 

RL -42B Antenna Reel Ass. Less wire....New 9.95 

OIL CONDENSERS 
Standard Makes -New 

2 mfd 600V $00.49 10 mfd 600V 
4 mfd 600V 1.39 2 mfd 2500V 
1 mfd 1000V .69 2 mfd 4000V 
3 mfd 4000V 7.95 2 mfd 5000V 
2 mfd 10000V 24.95 2 mfd 7500V 

$ 1.95 
2.95 
5.95 
8.95 

19.95 

T -30 Throat Mikes 3 for $0.50 
CD -307 Head Set Extension Cord .89 

HEAD SETS 
HS -30 New -$3.95 HS -33 Used -$1.19 
HS -23 Used -$1.19; New- 2.95 
Matching Transformer for HS -30 .69 

BC -348 Mounting Base $2.49 
RG -711 Coax Cable. 97.5 ohms foot .08 
MIKE CHEST SET "F-1" button New 2.95 
CASH WITH ORDER. PRICES SUBJECT TO CHANGE 

WITHOUT NOTICE. . MANY MORE ITEMS. 
California Orders Please Include 31/20/0 Sales Tax 

SAM'S SURPLUS 
I 1308 BOND ST. 

132 

LOS ANGELES 15, CALIF. 

Bolivia -La Paz, 9.497, noted re- 
cently signing off 2116, but may run 
later some days. (Stark, Texas) 

Brazil -A new 500 -watt transmitter, 
operated by Radio Difusora Brasileira, 
at Uberlandia, State of Minas Gerais, 
is radiating on 2.32. Radio Quitan- 
dinha, 5.045, wants reports from any 
place in the world, no matter how poor 
reception may have been; now has 
new Swedish session Wednesdays 1800- 
1830; QRA is Avenida Rio Branco 311, 
90 Andar, Rio de Janeiro, Brazil. (Ser- 
rano, Brazil) Heard to 2100 sign -off. 
(Machwart, Mich.) 

Bulgaria -Sofia, 7.671, noted with 
news 1615 -1630, then in native. (Sut- 
ton, Ohio) Also noted with news 1500- 
1530 on 7.671 and on additional outlet 
of approximately 7.255. (Pearce, Eng- 
land) 

Burma -Rangoon, 6.035, good lately 
with news 1000. (Baker, Calif.) Sun- 
dry overseas sources list Radio Manda- 
lay on approximately 7.400 with Eng- 
lish 0630, French 0715. 

Chile -OTC says CE1515, 15.15, is 
scheduled 1100 -1900. (Grischott, Calif.) 

China -Radio Peking, 15.060v, noted 
with news 0430 followed 0445 with mes- 
sages from U. S. prisoners -of -war in 
Korea; closes 0455; also heard with 
news 0830; announces 11.69 (actually 
nearer 11.685 -KRB) in parallel. 
(Catch, England) 

Colombia -HJFK, 6.103, Pereira, 
noted with music 2010. (Russell, 
Calif.) 

Cuba -Union Radio, Havana, noted 
more recently on about 9.437 to after 
2000. (Stark, Texas) 

Czechoslovakia -Prague, 6.010, 
noted 0005 -0025 and 0035 -0054 at fair 
level in So. Dak. (Lane) Prague noted 
signing on 1930 to North America on 
9.550; news 1940; English ends 2000. 
(Hoffman, N. Y.; Hooker, Sask.) The 
11.84 channel should parallel. 

Denmark -The North American 
Service is still over OZF, 9.52, 50 kw., 
Copenhagen, weekdays 2100 -2230, Sun- 
days to 2200. (Garcia, N. J.) The DX 
session is now every Tuesday around 
2220 or 2230. (Bellington, N. Y.) 

Dominican Republic -HI4T, 5.970, 
noted signing off 2357, good level in 
Saskatchewan. (Hooker) HI4T, 5.970, 
and HI2T, 9.735, seem to have English 
on Mondays 2200. (Bellington, N. Y.) 
HI9T, 6.190, Puerto Planta, noted on 
a Sunday 0030. (Rastorfer, N. Y.) 

Ecuador- HC1AC, 6.210, Quito, noted 
0000 -0130 sign -off; HC2FB, 6.130, Guay- 
aquil, heard 0040 -0115 sign -off (runs 
to 0200 Sundays). (Rastorfer, N. Y.) 

French Equatorial Africa- Brazza- 
ville, 11.970, has news 0015, 1100, 1745 
for North America, usually followed by 
various features in English. (Baughn, 
Ky.) 

Germany -"Radio Free Europe," is 
heard in Sweden around 1445 -1530. 
(DX- Radio, Sweden) Still noted from 
1020. (Pearce, England) 

Gold Coast -ZOY, 15.430, Accra, 
noted with varied musical program 
1030 -1100. (Sutton, Ohio) Ridgeway, 
South Africa, reports Accra on 5.979 
at 1600, fair level. 

We 

TUBE á/ em in 
stock now! 

(Subiec® to le 
and price 

variations.) 

FULLY GUARANTEED 
7J P4 $18.50 6CD6G $ 3.00 
OBP4 24.00 6J5GT .70 
2LP4A 25.00 6J6 2.25 
4BP4A 26.25 6K6GT 1.10 
6HP4A 33.00 6S4 1.10 
6RP4A 33.00 6SA7GT 1.25 
7BP4A 34.00 6SG7 1.00 

20CP4A 57.50 6SK7GT 1.10 
OZ4 /OZ4G .90 6SN7GT 1.10 
IA7GT 1.00 6SN7WGT 2.00 
I B3GT 1.65 6SQ7GT 1.25 
1 R5 1.40 6T8 1.50 
1U4 1.00 6V6GT 1.10 
1X2 /1X2 1.60 6W4GT 1.00 
2B7 1.00 6W6GT 1.50 
3Q4 1.10 6X4 .90 
5T4 1.95 6Y6G .95 
5U4G 1.20 7C5 .90 
5V4G 1.50 7C6 .90 
6AC7 1.60 7C7 .90 
6AG5 1.70 12AT7 1.95 
6AG7 1.95 12AU7 1.40 
6AH6 2.20 12BA6 1.10 
6AK5 2.00 12BE6 1.10 
6AL5 .00 12BH7 1.80 
6AQ5 .10 12SIC7 .99 
6AU5GT .75 I2SN7GT 1.50 

6AU6 .25 1 9T 2.25 
6AV6 .05 25L6GT .95 

6BA6 25 35C5 1.00 

C5 .40 
35L6GT 1.10 

6B C5 35Z5GT .90 

E6 
.35 50A5 1.30 

6B .65 5005 I.00 
6BQ6GT .90 50L6GT ........ 1.10 
6BY5G 2.00 1280 1.10 
6CB6 1.45 807 .... 1.60 

OTHER S'PL PURPOSE, RADIO AND 
XMTG. TYPES IN STOCK -WRITE 
TERMS: 25% with order. Balance 

C.O.D. Send remittance in full and 
save C.O.D. charges. M'dse F.O.B. 
N. Y. C. 

Telephone: REctor 2 -2563 

BARRY ELECTRONICS CORP. 
136 Liberty Street, New York 6, N. Y. 

STAR SPECIAL! 
1 INDOOR TV ANTENNA 

Adjustable for best reception, ideal where outdoor 
antenna not permitted. Covers all bands. Connects 
to TV set in less than one minute! Nothing to get 
out of order; with 300 ohm lead. 
A -264 Indoor TV Antenna $2.50 

Only $2.25 each in lots of 10 
300 -OHM TWIN -LEAD 

Standard for all TV installations. Withstands 
severe weather and atmospheric conditions. Buy 
now and save at our low price! 
A -663 300 -Ohm Twin Lead.. ...3c per ft. 

Only $28.00 per 1000 ft. 
RG -59/U COAXIAL CABLE 

Standard 73 -ohm high -frequency cable. Shielded 
and with polyethylene insulation; tough outer 
covering. Used for TV and other applications. 
RG -59/U Coaxial Cable 7c per ft. 

Only $58.00 per 1000 ft. 
HI -LO SPIRAL INDOOR ANTENNA 

Most efficient indoor antenna; factory_ pretuned 
for both high and low bands. No adjustments re- 
quired. Gleaming gold finish. Easy to install. 
Recommended for love- signal areas. 
A -1130 HI -LO Spiral Indoor TV Antenna $5.97 

Only $4.98 each in lots of '' 0 
ECONOMY CHIMNEY MOUNT 

You save real money on TV installations with this 
chimney mount. Will support largest antennas. 
Resists rust and damage from exposure. Favorite 
of TV installers everywhere. 
A -568 Economy Chimney Mount .. . $1.40 

Only $1.30 each in lots of 10 
10- ELEMENT CONICAL ANTENNA 

High gain and directivity on all TV channels. 
Durable aluminum construct_on. Molded poly- 
styrene insulators. Quick, one -man assembly. 
Greatest conical antenna value ever offered. Rec- 
ommended for fringe areas. Shipped less mast. 
A -547 10- Element Conical Antenna .. ....$5.25 

Only $4.95 each in lots of '.LO 
VEE -BEAM TV ANTENNA 

Meets all installation requirements. Pre -assembled. 
High gain and direction o all channels. Unbeatable 
low price! A real buy for 

on 
TV installation. Shipped 

less mast. 
A -1128 Vee -Beam TV Antenna.... 

' 
........$4.95 

Only 54.65 each lots of 10 
5 -FT. MAST SECTIONS 

Rigid aluminum mast sections for an TV antennas. Re- 
sists rust and corrosion; outlast ordinary mast sections. 
Sold only with antennas listed by us. Limited quanti- 
ties available; order now. 
A- 549 5 -ft. Aluminum Mast Section.. ...... $1.03 

Only 93c In lots of 10 

COMPLETE STOCKS 
All Standard Brands Just off the press . . . 

81G BARGAIN BULLETIN 

pß ELECTRONIC 
DISTRIBUTORS, INC. 

Dept. RN 6 -7736 S. Halsted, Chicago 20, W. 
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Greece- Dvorak, Ohio, reports a 
Greek station on 6.339 at 1615 with 
music. Bellington, N. Y., notes Athens 
has replaced 9.607 with 11.718 for Eng- 
lish 1430 -1445 and French 1445 -1500. 

Greenland -OXI, 5.942, noted re- 
cently 1718; on 6.676 at 1805, with 
CWQRM. (Bellington, N. Y.) Latter 
channel measured 1805 by Oskay, N. J,,, 
as 6.677. 

Larissa, 6.745, is still scheduled to 
carry English 1530 -1545 on Thursdays 
-but some weeks does not have it. 
(Pearce, England) 

Guatemala -TGNA by this time 
should be using its new 11.850 channel 
with English 2200 -2230 (Mailbag, Wed. 
2230 -2300 or later) ; other channels are 
6.040 (should be used now with Span- 
ish and other languages), and 9.668 
(for English in parallel with 11.850). 

Haiti -4VRW, 9.838, Port -au- Prince, 
noted in English on Mon., Wed., Fri., 
2100 -2150, news 2135; announces as 
"Voice of the Republic of Haiti "; fair 
to good signal; signs off 2202. (Hooker, 
Sask.) 4VCM, 6.407, noted 1920 -2300 
sign -off. (Rastorfer, N. Y.) 

Holland -Officials of Radio Neder- 
land, Hilversum, write -"We broad- 
cast daily in English, Dutch, Afrikaans 
Arabic, French, Indonesian, and Span- 
ish. We especially draw your attention 
to our English transmission at 2130- 
2210 which is beamed to North Amer- 
ica on 11.73, 5.59. We know that recep- 
tion in the U. S. has been very poor 
lately, but the latest reports show that 
conditions are gradually improving. 
. . . Our programs not only consist of 
news and information from or about 
Holland, but also of interviews, actu- 
alities, and music -both in the serious 
and lighter vein. Listeners who are 
interested in our program can obtain 
a monthly illustrated bulletin free -of- 
charge." 

Honduras -HRQ, 6.125, San Pedro 
Sula, heard with much QRM in Oregon 
2145 -2200; has many commercials. 
(Callarman) HRD2, 6.235, La Ceiba, 
noted recently with English around 
2230 -2300 interspersed with marimba 
music. (Bellington, N. Y.) HROW, 
6.675, Radio Monserrat, noted nightly 
to 2300 sign -off. (Rastorfer, N. Y.) 

Hungary -Oskay, N. J., recently 
measured Budapest's 41 -m. outlet as 
7.2208 at 2300. 

India -AIR, 7.29, noted with news 
0730. (Guentzler, Fetzer, Ohio, others) 
Noted signing on 2300 on 15.16, 17.74, 
news 2315, fades 2330. (Balbi, Calif.) 

Indo -China -Radio France -Asie, 
9.524V, Saigon, noted with news 1730- 
1800. (Chapman, Texas) Station offi- 
cials recently informed Betty Jennings, 
Okla., that there is a request program 
for English- speaking listeners each 
Friday 0420 -0445 on 11.830 and 1745- 
1830 in the 25 -m. band (however, latter 
may be heard on 9.524V -KRB). 

At the time this was written, an- 
other Saigon outlet was noted on 7.26 
(after being on 7.24 for a few days), 
heard mornings; Radio Hue was still 
using 7.205. (Balbi, Calif.) 

Iran -EPB, 15.100, is again carrying 
short English newscast 1500, followed 
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SEE LEO FIRST FOR 

allicraffers 
I can SAVE you money... Liberal Trade -ins 

Leo I. 
Meyerson 
WOGFO 

A TAILOR -MADE SET FOR THE BEGINNING AMATEUR OR NOVICE... 

New SR -75 TRANSCEIVER 

Receives on 540 Kc through 32 Mc - Transmits on 10, 11, 20, 40, or 
80 meter bands. 5 tubes plus regu- 
lator. Housed in grey steel cabi- 
net. Shipped with coils, less cry - 

$8995 stals. Low down payment. 

New S -76 RECEIVER 

Extra selectivity with double superhetro- 
dyne circuit. One RF, two conversion and 
3 IF stages. Range 550 -1550 Kc, 1.7 -34 
Mc in four bands. 8 tubes plus voltage 
regulator and rectifier. Complete with 
tubes, less speaker. 

R -46 Speaker $19.95 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 

S-38B ........ $49.50 
S-40B $99.95 

S -72 Portable $109.95 
SX -62 $289.50 

WRITE FOR DETAILED SPECIFICATION EQUIPMENT SHEETS 

RADIO 
REFERENCE MAP 

CU ON 30 -20 f 75 METERS 
Just right for your control 
room walls. Approximate!. 
28w x ne ". Contains time 
zones, amateur zones. n- 

stations. Mall ore 
coupon today and... Ad% 

PHONE 7795 I Z 

Send for the 1951 

complete WRL Cata- 
log containing 
eerything new in 

radio and tellevision. 
Deal with t h e 

"World's Most Per- 

sonalised ladle 
Supply House." 

WRITE -WIRE 

Trade for a new Hallicrafter 
Receiver. I'll allow you 
more for your present equip- 
ment. WRL buys more equip- 
ment . . . WRL sells more 
equipment. Our large vol- 
ume of sales means faster 
turnover. greater savings for 
you! We finance our own 
paper -no red tape! 
LOW DOWN PAYMENTS 

NAME YOUR TERMS 

PERSONALIZED SERVICE 

rWORLD RADIO LABORATORIES 
I7N West Broadway 

Council Bluffs. Iowa 

IPlease send me: SR -75 Info 
Radio Map 

p New Catalog S76 Into 

List of Guaranteed Used Equipment 
Name 

I 

R-6 

i 

Address 

City State e i _a f WNW - .0e1 MIN MN eIWI 

REPAr1jORDERS 
hase proven that EPCO TV PRODUCTS 

BRING MORE SALES OFFER BETTER PROFITS ARE PRICED TO ATTRACT 

Eliminates costly installations. Operates TWO 
television or FM receivers from ONE antenna 
(couples two 300 ohm inputs with negligible 
loss of signal strength). 

ANTENNA COUPLER 

HI PASS FILTER 
for better and clearer picture 

ANTENNA SWITCH 
rapid switching for high and low tresuency 

antennas 

MATCHING TRANSFORMER 
melonas 300 ohm to 12 ohm transmission 

lines 

EPCO ELECTRONICS I NC 140 LIBERTY ST NEW YORK 6, N. Y. 
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5 VOLUMES 1662 ILLUSTRATIONS 

Pay Easy installments If You Keep Set 
Turn to this new, up -to -date Library with 
complete confidence, for dependable facts on 
any phase of modern electronic theory and 
practice. These volumes, by outstanding au- 
thorities, give you thorough guidance - 
clearly written, logically arranged, profusely 
illustrated. 

Electronic Fundamentals and Applications 
By Prof. John D. Ryder, Univ. of Illinois 

Complete, logical, easy -to- follow treatment of (a) 
physical principles underlying electron tubes, (b) 
characteristics of vacuum tubes, (c) all basic tube 
circuits. Includes: Electron Ballistics. Cathode -Ray 
Tubes. Emission of Electrons. Space Charge in Vac- 
uum Tubes. Diode Rectifiers. Triodes. Multi- Element 
Tubes. Small- Signal Amplifier Circuits. Audio -Fre- 
quency Amplifiers. Radio -Frequency Amplifiers. Os- 
cillator Circuits. Modulation Systems. Wave- Shaping 
Circuits. Gaseous Conduction. Gas Diodes. Gas Con- 
trol Tubes and Circuits. Photoelectric Cells. Solid - 
State Electronics. ., 

Electromagnetic Waves and Radiating Systems 
By Prof. Edward C. Jordan, Univ. of Illinois 

Covers entire field of electromagnetic engineering. 
Includes propagation as well as radiation and trans- 
mission. Full treatment of UHF transmission lines, 
wave guides, antennas, slot antennas, radiation and 
diffraction, ground -wave and sky -wave propagation. 

Ultra High Frequency Engineering 
By Thomas L. Martin, Univ. of New Mexico 

Theory and technique of ALL the new fields of elec- 
tronic engineering: Radar, Telemetering, Electronic 
computing, Facsimile, Television, Blind landing sys- 
tems, Pulse -time modulation, Ionosphere measure- 
ments . . . and the others. 

Networks, Lines and Fields 
By Prof. John D. Ryder, Univ. of Illinois 

Network transformations and theorems. Resonance. 
Impedance transformation and coupled circuits. Fil- 
ters. General transmission line. High -frequency line. 
Equations of the electromagnetic field. Radiation. 
Transmission and reflection of plane waves at boun- 
daries. Guided waves between parallel planes. Wave 
guides. 

Elements of Television Systems 
By George E. Anner, New York University 

Complete basic theory, plus current practice, covering: 
Closed TV Systems. Commercial Telecasting Systems. 
Color TV Systems. Gives clear exposition of all phases 
of picture transmission, including the new technique 
of dot interlace. 

SEND NO MONEY- EXAMINE FREE 
Just mail coupon below to get complete 5- Volume 
Set on 10 DAYS' FREE TRIAL. If not completely sat- 
isfactory, return in ten days and owe nothing. Or keep 
the set and pay only $5.35 down and $8 a month for 
five months until full price of $45.35 is paid. Decide 
for yourself- without risk or obligation -just mail 
coupon to examine Library ten days free. 

PRENTICE -HALL, Inc., Dept. M -RTN -651 
70 Fifth Avenue, New York 11, N. Y. 
Send me the Prentice -Hall, ELECTRONICS & UHF 
LIBRARY (5 Volumes) for ten days' free examination. 
If fully satisfied in ten days I will send you $5.35 
plus few- cents postage and then $8 a month for five 

rmonths until full price of $45.35 is paid. Or I will 
eturn the Library in ten days and owe nothime 

Name 

Address 

City and State 
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by dance music; news in Russian 1515 
(jammed when last monitored), and 
signs off 1530. (Saylor, Va., others) 
Good signal in West Virginia. 

Teheran is scheduled on EQB, 6.155, 
2145 -2330, 0830 -1330; EQC, 9.660, 0330- 
0700 (Fri. 0130 -0700) ; EPB, 15.100, 
1330 -1530; EPP, 3.940, relays m.w. 
EQA at 0930 -1315. (Bluman, Israel, 
via Radio Australia) Verified in 20 
days by registered mail. (Jenson, 
Wisc.) 

Iraq -Bluman, Israel, lists Kurdish 
National Radio on 7.040 and Baghdad 
No. II on 7.092, both heard around 
1500 -1600 or later. (Radio Australia) 
Noted by Pearce, England, on 7.092 to 
1400 sign -off (with a few bars of coun- 
try's National Anthem). 

Ireland -At the time this was com- 
piled, Radio Eirrean, 17.840, Dublin, 
was still using this channel with news 
1330 -1345A (may be on Summer Time 
by now and changed to 1230- 1245A), 
often in the clear lately and with im- 
proved signal. May be testing new 
high- powered transmitter by now? 

Italy -Rome continues to be re- 
ported on sundry channels. Noted on 
9.575 with news 2145 -2200 for Pacific 
Coast, announcing news for East Coast 
at 1900; asked for reports to Radio 
Roma, Roma -56, Via Venete, Rome, 
Italy. (Dary, Kans.) Noted on 7.110 
at 1625 and signing off 1630. (Oskay, 
N. J.) 

Jamaica -Radio Jamaica, 3.360, ap- 
pears to relay BBC news 2300 -2310 
sign -off when conditions are favorable; 
otherwise, music is heard at that time. 
(Bellington, N. Y.) 

Kashmir -Radio Kashmir is sched- 
uled on 4.860 at 2130 -2330, 0630 -1200, 
and on 7.270, at 0100 -0230; English 
news 2130, 1030; announces "This is 
Kashmir Calling." (OTC via Gris- 
chott, Calif.) 

Lebanon -Beirut, 8.026, noted 0100 
with news in Arabic, news in French 
0130. (Catch, England) English ses- 
sion 1030 -1100. (Pearce, England) 

Liberia -ELBC, 6.025, Monrovia, still 
being heard widely in the USA when 
this was written, daily to 1845A sign- 
off; by now, however, may also be test- 
ing new transmitter in the 25- and /or 
19 -m. band. 

Luxembourg -The 15.352 outlet 
noted 0735 in French; woman an- 
nouncer. (Dvorak, Ohio) His English 
on 6.090 at 1730 -1900 weekdays, 1530- 
1930 Sundays. (WRH Bulletin) 

Madagascar- Tananarive, 9.515, is 
widely reported, opening with "La 
Marseillaise" 2230, followed by setting - 
up exercises in French. 

Malaya -Radio Malaya, Singapore, 
noted now on 7.200 with all- English 
programs; news 0630. (Balbi, Calif.) 

Malta -FBS, Middle East, was not 
being heard on any channel when this 
was compiled; believed closed down 
preparatory to moving to the Suez 
Canal Zone. (Pearce, England) Not re- 
ported to me for some time. -KRB. 

Mauritius- Forest Side station offi- 
cials have informed Pearce, England, 
that the station has moved from the 
19 -m. band to 11.840 with Overseas 

SOLAR 

MODEL. 

CF 

Exam -eter 
The most complete of all capacitor analyzers, 
Solar's famous Model CF is a sturdily constructed, 
reliable instrument designed to simplify electronic 
servicing. 

Has exclusive patented Quick -Check circuit for 
qualitative tests and intermittent checks with- 
out unsoldering capacitors 
Capacitance bridge -10 mmf to 2000 mmf in 
4 ranges 
Power factor -O to 50 percent 
Insulation resistance -3 to 10,000 megohms 
Electrolytic leakage current reads directly on 
41/2" meter 
Built -in d -c power supply continuously ad- 
justable from 0 -550 volts for electrolytic tests 
under rated voltage 
100 ohms to 7.0 megohm A -C resistance bridge 
0 -600 volt, D -C vacuum -tube voltmeter 
10 -50 volt A -C vacuum -tube voltmeter 
Quality Components for Long, Trouble -free Serv- 
ice 115 V. 50 -60cy 
Complete with test leads 
Instruction manual Price: 

Ready to operate 
95 

20% deposit with order. 
Balance C.O.D. Jobbers - 
Write for discounts. 

ELECTRONICS CO. 

TELEVISION 
PREPARE FOR A GOOD JOB! 

BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 

RADIO SERVICEMAN 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

142 EUTAW PLACE, BALT. 17, MD. 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 
Valuable Manual Yours -FREE! 

Every page of "How to Sim- 
plify Radio Repairs" is 
packed 

w ical 
ith 

Contains ac 

nofiu 
noa 

vague 
diagrams- 

no vague Lheory. Iit 
plain every-day language 
gives you priceless sugges- 
tions-new and benefit 

ideas. 
You'll per and benefit from 
the experience f 

list contents: 
ice) rouble; ow to 

Service 
A 

mplifiers; How to 
Test for Distortion; How to 
Test Audio Circuits; F to aS°r; Faults in Oscillators; How 
to Test Radio Parts -and it's 
all yours -FREE! No obli- 
gation. 

SEND COUPON OR PENNY 
POSTCARD FOR YOUR 

FREE COPY TODAY! 

FEILER ENGINEERING CO.. Dept. 6H1 
s 

1 8026 N. Monticello Ave., Skokie, III. 
(Suburb of 

f 
Chicago) 

Sim ltf ' Please RUSH my FARE copy o Simplify 
Radio Repairs." 

IName I 
Address 

0 City Zone.... State I 
to = - me - us - =mm ow ms INN - -Eibo 
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Service at 0930 -1230; wants reports via 
airmail. Pearce can not hear the 11.84 
outlet due to QRM. 

Mexico -XEMC, "La Estacion ma 
Espanola del Mundo," ( "The Mosi 
Spanish Station in the World "), Mex- 
ico City, announced 15.205, true to its 
slogan, transmits exclusively Continen- 
tal Spanish (mostly Andalusian) mu- 
sic and songs (Flamenco, and so on), 
with the inevitable commercials; in- 
vites reports to Apartado Postal 22717, 
Mexico, D. F. (Rastorfer, N. Y.) Meas- 
ured recently by Oskay, N. J., as 
15.205143; previous measurement was 
15.2055. 

Mozambique -OTC reports Lourenco 
Marques with Portuguese programs on 
15.183 at 1145; says 15.195 and 15.226 
are tests only. (Grischott, Calif.) 
CR7BJ in the 31 -m. band, with Portu- 
guese programs daily from 0000, is 
shifting about; when this was written 
was on 9.85. (Balbi, Calif., others) The 
listed 4.920 channel, used from 2300 
with English programs (from 0000 
Sundays), moves about, too -noted 
4.915 to 4.925 at times. (Stark, Texas, 
others) 

New Zealand -ZL3, 11.78, ZL8, 9.62, 
noted parallel 0400. (Guentzler, Ohio) 
And signing off 0615. (Shanahan, 
Wisc.) Open 0200. (Bellington, N. Y.) 
Noted on ZL4, 15.28, with recordings 
around 0045. (Russell, Calif.) 

Nicaragua- Callarman, Oregon, re- 
ports YNOW, Managua, on a new (an- 
nounced) channel of 6.055; on Satur- 
days at least leaves the air 0300; may 
have earlier sign -off other days; no 
English noted but announces frequent- 
ly in Spanish as "YNOW, La Voz de la 
America Central." 

Nigeria -Short Wave News, London, 
reports Lagos lately has been on only 
6.035, but soon was to transmit on 
7.255 at 2000 -2130, 0100 -0200; on 9.655 
at 2000 -2130, 0100 -0800; on 4.990 at 
0800 -1200; the 6.035 outlet was then to 
be dropped. (Radio Australia) 

Pakistan -The 15.335 outlet fair to 
good 2100 with news; improving. 
(Lane, South Dak., others) Noted par- 
allel on 7.140, 11.749 with news 0700. 
(Sutton, Ohio) Noted daily on approx- 
imately 7.010 in Arabic 1115 -120 sign - 
off. (Pearce, England) Balbi, Calif., 
Hooker, Sask., more recently have 
noted the 1015 news on approximately 
11.720. ISWC, London, lists Pakistan 
on 9.506 with news at slow speed 1210- 
1230. 

Panama -H050, 6.044, noted with 
music 2327; announcements in Span- 
ish by man. (Tanczos, Ohio) 

Paraguay -Radio Encarnacion, 11.- 
945, noted in Oregon with poor signal 
2000 -2105 sign -off; relays Radio Bel - 
grano, Buenos Aires. (Callarman) 

Peru-Radio America, Lima, verified 
with nice card after 6 months, from 
Cia. Peruana de Radiodiffusion, S. A., 
Apartado 1192 or Ocona 479, Lima, 
Peru; listed frequencies as OAX4U, 
1010 kc., OAX4V, 5.925 (moved from 
5.907), and OAX4W, 9.360. Is noted on 
new 5.925 channel now to after 2330, 
using many popular U. S. tunes. (Cal - 
larman, Ore.) 
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SPECIAL SALE ... This month only! 
30 TUBE 630 CHASSIS Li 

te Pacensed 

Under 

THE PERFECT 
CHASSIS FOR 

16- 11- 19 -20 -24 

PICTURE 
TUBE SDIRECTLY aligned & ADA 

FOR PCOLOLR tested. 
Thousands of our 16 ", 17 ", 20" and 24" sets are giving new clew- 
ing thrills to TV- watchers all over the country This extra powerful super chassas is designed to bring in sharp, clear pictures, even in fringe areas. Works in most areas on only an indoor antenna. Has Improved Keyed ACC: Full 4 Megacycle Rand Width: 15 KV output: 
3 stage SYNC Separator & clipper; Moulded Plastic Condensers: l'ses net: voltage doubler: 5 -Hour Min. Heat Run nt Factory: Improved high gain front end. down to 45 microvolts; Synchro Lock; Freedom from arcing & corona leakage; Armstrong FM Sound 
System; Improved linearity adjustment A second horizontal linearity 
control. Phon,, connection and switch for record player on chassis. 

A SET 

a/walk 
Factory wired, 

CHASSIS 
MOUNTING 

BRACKETS 
FOR TUBE 

$495 

RMA 
GUARANTEE 

$13995 
With Hi -gain Standard 

Coil Tuner and RCA 
HI -FI 12" Speaker 

Complete with Fed. Taxes 
LESS CATHODE TUBE 

AVAILABLE with DUMONT INPUTUNER 
RFCMIRADEOK R 614995 

A PRICE- SMASHING 
VALUE IN TV 

CABINETS FOR 

THE 630 CHASSIS 
Full Doors for Without Doors 
16 "- 17 " -19' - for 16 ", 17 ", 
20" & 24" 19 ", 20 ", 24" 
Picture Tubes Picture Tubes 
Beautiful, richly finished, hand 
rubbed mahogany cabinets 
specially designed to house 
the 630 chassis with a 12" 
speaker. A perfect picture 
deserves a perfect cabinet. It 
will be a focal point of beauty 
in your home. 40" high x 24" 
x24 ". All complete with 
brackets, mask & hardware. 
Above cabinets in blond -$10 

S 8995 EXTRA. Other models in 
stock. Send for circular. 

We carry a complete line of 630 component parts. 
TV TUBE SCOOP 

All Black, Glareless 
Sheldon, Zetka & TRL 

12" intuit] $22.50 ]I" rectangular 23.95 
It;" rect. or round 29.95 
17" rectangular 32.95 
20" rectangular 42.95 

Also 24" RECTANGULAR 
All Tubes Fully 

Guaranteed for 6 Months 

DuMont Inputuner for 
FM and TV Bands 523.85 

Write for Price List 
Standard 

1103 
3V4 
55'4 

AIS 
OAVO 
601.5 
6006 
013G6 
6no6 
630 
651.7 
6W4 

1 2AÚ7 
129Q7 
128A7 

21; 
50A3 
$10.00 
stock. 

Brand Tub - 
List Price 

$2.65 $1.59 
2.1)0 1.20 
1.05 1.19 
2.00 1.20 
2.00 1.20 
2.00 1.20 
2.65 1.59 
4.80 2.88 
3.20 1.92 
2.00 2.32 
2.40 1.44 
1.80 1.08 
2. -10 1.89 
1.50 .90 
2.00 1.20 
1.30 .90 
2.20 1.32 

Minimum Order on 
Write for 100 lot 

Guar. -Up 
1T4 
384 
51(3 
OAC7 
6AU8 
613Á8 
61105 
601.7 
6.15 
6K6 
OV6 
0X5 
12ÁT7 
1291,17 
251.6 
3525 
5111.6 
Tubes. 
prices, 

to 40 /e oft 
List Price 

$2.00 51.20 
2.00 1.20 
1.25 .75 
2.00 1.74 
2.00 1.20 
1.80 1.08 
2.00 1.40 
2.90 1.74 
1.50 .90 
1.05 .99 
2.00 1.20 
2.05 1.59 
2.90 '1.74 
1.80 1.08 
1.65 .99 
1.50 1.05 
1.65 .99 

Many others in 

RCA Hi -Fi 12" Speak- 
er -$5.95 
Standard coil tuner - 
$22.50 
Regency Booster 
DB410- $18.95 
TV Masks 16 " -17" 
$4.95; 19" -20" $7.95 
300 OHM TV Wire - 
Brown, $3 100 ft.: 
Clear $3.50 100 ft. 
Conversion Kits to 16" 
to 24 "- $14.95 

merchandise is brand n 100 frryy fresh & fully guaranteed. Mail & phone orders filled upon receipt of certlhe -: 
!leek en money Ortler for t$25 a. ndeposit on TV chassis. 20% on Other items. Balance C.0.0.. F.O.B., N. 1 iie nb i,.,'t t" .,i't,it vrtiu. ]n :nid 11 iio,n:11 taxes to pay. 

AIREX RADIO CORP. 171 WASHINGTON ST., N. Y. C. 7. N. Y. 
WOrth 2-4029: WOrth 2-9575 

When answering advertisements 
please mention 

It 1,910 .s TELEVISION NEWS Collectors I 
/tit" IO D E ó R EERING]1 MONTHS 

Radio engineering is a big field. There's roam for 
you in it -if you're gond. Cet first -class training at 
Italiana Tech. Intensive specialized course, includ- 
ing strong basis in mathematics and electrical en- 
gineering. advanced radin theory and design, tele- 
vision. lindern laboratory. Loir tuition. Also 27- 
mouth courses in Acronaurical, Chemical, Civil, Elec- 
trical and Mechanical Engineering. Approved for 
C. I.'s. Enter June, September, December, March. 
You can earn part of your expenses right here in 
Fort Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
961 E. Washington Blvd., Fort Wayne 2, Indiana 
Please send me free information on H.S. Engineering De- 
gree In 27 months as checked. 

Radio -Television Aeronautical 
Civil Mechanical Electrical 

Name 

Adrift MI 

Choice of Leading Music Critics! 

GARRARD 
Worlds 
Finest 
3 Speed 
Record 
Changer 

,4ltstalled 

easily 
in 

Write for ,.,,,pp- J, lîïtisent 
FREE literattlrá 4' set. 
GARRARD SALES CORP 164 DUANE ST., NEW YORK 13 

Cent Irma n: - -- 

I am interested in tear :ling what to look for when 
purchasing a 3 -speed record changer. Please send 
ale. without obligation, your FACT SHEET. 
NAME 
ADDRESS 
CITY ZONE STATE 

6N 
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two roe 
TESTER5 

SERVISHOP 
NEW 

MODEL 
8773 

Actually a Complete Service Shop! 
TUBE TESTER 
SET TESTER 
A.M. GENERATOR 
F.M. GENERATOR 
A.F. GENERATOR 
CONDENSER TESTER 
FUSE PROTECTED METER 

R.C.P. saves you time and gives you much more for 
your money. The tube tester alone has obsolescence 
proof features not available in any other tube tester. 
It provides for extra elements in switching c 

. 
uits, 

extra socket blanks for new tube bases, and extra 
switches not used at present. 
Double fuse protection -'line fuse protects trans- 
former; meter fuse protects meter in ll circuits. 
Approximately 1000 listings o improved roll chart 
together with an elaborate multitester for measuring 
all AC & DC voltage DC currents- resistance i 
ohms and i gohms output in decibels- condenser 
leakage- signal generator for audio- radio, A.M. 
and F.M. 
DC Voltmeter: 0- 10-50 -500- 1000 -2500 
AC Voltmeter: 0- 10 -50- 500. 1000.2500 
DC Miliammeter: 0- 10.100 -1000 
DC Ammeter: 0-10 
Decibel Meter: -8 to +15,15 to 29, 29 to 49, 32 to 55 
Ohmmeter: 0.500 -5000 ohms, 0-0,1 -1 -10 megohrns 
Complete with tubes. batteries, test leads, output 
leads. etc., in beautiful natural finish oak case. 

S 95 

w-. - 
NEW DYNOPTIMUM FREE POINT 
TUBE TESTER $54.95 

Counter Model 
MODEL 3230 -The only tube tester that protects 
against obsolescence by having 2 extra circuit and 
tube element switches that are spares and are not 
used with 2 extra socket caps for possible new tube 
bases -more pins and elements. 
Besides it is a free point tube tester designed to test the very latest tubes such as then new 8 -prong 
subminiatures, etc. Unusually speedy to operate, sun. 
pie and accurate. New design roll chart gives ap- 

pxilnarly 1,000ntube listings. 
All short-leakage 

and quality tests 
Combination portable counter model.. .$58.95 
Available at your distributor. Insist on R.C.P. 

Instruments. Write for Catalog RN -6 

RADIO CITY PRODUCTS CO.,INC. 

152 West 25th Street, New York 1, N. Y. 
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Poland -Warsaw, 9.727A, now has 
English for North America daily be- 
ginning 1745, 1930, 2300, 0015. Between 
its own English sessions, Warsaw now 
relays Moscow's North American (Eng- 
lish) evening beam, irregularly. (Dux - 
bury, R. I., others) - 

Portugal- CSA27, 9.744V, noted 
1900 -2100; previous measurement was 
9.746. (Oskay, N. J.) 

Sao Tome- CR5SB, 17.680, noted 
Thur., Sun. only at 0700 -0800; CR5SC, 
4.8075, heard around 1500 to 1615 close- 
down (some days closes 1600). (Catch, 
England) 

Saudi -Arabia -Djeddah, 11.85, noted 
signing on 1200 with Arabic music. 
(Lane, South Dakota.) Pearce, Eng- 
land, notes this new (1200) sign -on on 
the 11.950, 5.959 channels also. 

South Africa -The SABC's 11.927 
outlet verified from Johannesburg and 
QSL said is located at Roberts Heights 
(presumably a Johannesburg suburb). 
(Baker, Calif.) Cape Town's channel 
is 5.89, not 5.88, according to station 
officials. (Ridgeway, South Africa) 
Johannesburg III, 4.895, still noted 
signing on 2345 in English and Afri- 
kaans; setting -up exercises in Afri- 
kaans follow. (Saylor, Va.) 

Southern Rhodesia- Salisbury, 3.320, 
still noted with relay of BBC news 
1880. (Catch, England) 

Spain -After testing on 9.585, Ma- 
drid returned to 9.369, where still has 
English daily 1515, 1800 -1840. Short 
Wave News, London, lists as news, 
"Radio Murcia" on 7.160, noted with 
call " Transmite Radio Murcia" at 1800; 
has both male and female announcers 
and a signal of three identical gong - 
notes. Pearce, England, notes Alicante 
now on approximately 8.140 around 
1500. 

Syria -Damascus, 6.000, 12.000, has 
dance music 1500 followed by news 
1530. (DX- Radio, Sweden) Uses 7.135 
irregularly, and 6.000, 12.000 at 0000- 
0130, 0600 -0800, 1100 -1700. (Bluman, 
Israel, via Radio Australia) 

Tahiti- Papeete, 6.135, appears 
scheduled now 2300 -0045 when signs 
off with "La Marseillaise." (Balbi, 
Rosenauer, Calif.; Bellington, N. Y., 
others) 

Taiwan -Taipeh's Home Service is 
scheduled on 6.095 at 1800 -1930, 2255- 
0100, 0430 -1000. (WRH Bulletin) Heard 
by Balbi, Calif., some days with Bible 
lesson in English 0630 -0700. Taipeh, 
15.235, 11.735, now has English 2300- 
0000, and Chinese 0000 -0200. (Rosen - 
auer, Balbi, Calif., others) 

Tangier -Radio Africa, 7.125, noted 
ending "mid -day" session 1100. 
(Pearce, England) 

Thailand -Bangkok, 6.24, still noted 
with news 0615, signing off around 
0632; weather report approximately 
0620. (Ferguson, N. C.) 

Trans -Jordan -Ramallah, 7.075A, is 
heard in Sweden 0930 and with news in 
Arabic 1000. (DX- Radio, Sweden) 
Scheduled 0000 -0110, 0630 -0730, 0930- 
1430, according to verification; English 
0930 -1030, remainder Arabic. (Radio 
Sweden) 

USI -At the end of English news 

TV KITS 
BIG SCREEN TELEKITS 

NOW $995 ONLY V LIST 
It's easy to own your own 
big screen receiver. Over 
20,000 TELEKITS have beassembled. Big illun 
tr tcdd, easy-to-follow in- 
struction o book guides you 
step -by -step through assembly. TELEI'IT #19 C us 19- or _0- 
inch tube. Has wide-angle 
70° electro- magnetic de- 
flection. Gives brilliant 
picture. Has hum -free. 
high- fidelity in tercarri er sound . Automatic Gain 
Control, A.F.C. horizontal 
hold control, new high 
sensitivity, 10w- pou'er 

consumption circuit. Kit complete, with all parts. 
less tubes, $79.95 list. Write for free catalog with 
confidential dealer prices. 

BIG SCREEN CONVERSION KIT, $12.95 
Here's all you need to convert to big screen televi- 
sion. Comes complete with easy instructions for 
conversion of any brand set. 
Write "Dept. A" for FREE catalog of conversion 
kits, TV Parts, scarce TV Tubes, Picture Tubes and 
accessories, and Antennas all listed at confidential 
dealer prices. 

TELEKIT 
ELECTRO -TECHNICAL INDUSTRIES 
1432 N. BROAD ST. PHILADELPHIA 21, PA.. 

-R iSc T BARGAINS- 
SCR-274N Command Rcvr. -BC 454, 3 -6 Meg .5 4.49 
SCR -274N Conuuand Rcvr. -BC 455, 6 -9 Meg. 5.49 
SC11-274N Conuuand Modulated Prover Sup. 

BC 456 3.49 
SCR -274\ Command Transmitter BC 457 

4 -5.3 Meg. 5.49 
All above equip. very good used cond. iv/tubes. 

Racks for Command Set Transmitters (double) 1.25 
Racks for Command Set Receivers (triple) 1.49 
Tuning Units TU -9 and TU -10 for BC -375 -E 

Transmitter (New -original boxes) 2.25 
Transmitter BC -604 (good for 10 meter band) 

F.M. Less crystals -good used condition 11.95 
Dynamotors l'.E. 101 -C, Input 13/26V -12,6/ 

6.3 amp-D.C. output 400V @ .135 amp; 
000V @ .020 amp, A.C. output 9V 1.12 
amp. (Nett-) 3.49 

Voltage regulator, carbon pile (101'), new 3.49 
5 Amp. circuit breakers (like new) .49 

F.O.B.. Berwyn. Md. Cash with order- Or- 
ders without postage will be shipped ex- 
press collect. No exports. 

R & T ELECTRONICS CO., INC. 
Phone,: Tower 5384 

9723 Baltimore Blvd. Berwyn, Maryland 

EASY TO LEARN IN YOUR HOME... 

FiECTRON CS 
RAO I ONaTELEV I S I O N;. 

`(t!1 GET YOUR 
F.C.C. LICENSE 

Step ahead with Central training! 

Broadcast Engineers (AM- FM -TV) 
Manufacturing Technicians 
Radio -Television Serviceman 
Emergency Radio Operators 
Airlines Radio Operators 
Public Address Servicemen 

ALL essential jobs in a NEW, RICH field 
of OPPORTUNITY. Free placement serv- 
ice has put our graduates in top positions 
from coast to coast. Plan your profes- 
sional career now, by sending for FREE 
LITERATURE. 

CENTRAL RADIO and TELEVISION SCHOOLS, Inc. 
Dept. E -6, 1644 Wyandotte, Kansas City, Mo. 

I want complete information on how I can 
succeed in Radio, Television and Electron- 
ics- This does not obligate me in any way. 

Name 

Address Age 

City Zone.... State.... 
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1020 -1030, YDE, 11.77, gives QRA as 
Broadcasting House, Box No. 7, Dja- 
karta,. Indonesia. (Hooker, Sask.) Ac- 
cording to announcement, English ses- 
sion 0930 -1030 now is over 15.15, 11.77, 
4.910; to Europe 1400 -1500 on 15.15, 
11.77. (Pearce, England) Radio Pa- 
dang, 7.240, Sumatra, signs off 1130 
daily; has no English. (Radio Sweden) 
YDK, 4.855, Palembang, noted 0920 
with (English) recordings, then talk in 
Indonesian. (Catch, England) 

USSR -Latest schedules of Radio 
Moscow in English for North America 
are 1820 -2300 on 15.23, 11.89, 9.67, 7.29 
(this one from 2100), 7.25, 9.76 (new). 
This transmission is now relayed irreg- 
ularly, in part, by such satellite out- 
lets as Warsaw, Prague, Budapest. 
(Grischott, Calif., others) Mailbag 
Program is Sat. 2100 -2130. 

Noted recently in English 1630 -1758 
sign -off on approximately 5.915 in 
parallel with 6.000, 6.090, 6.110; an- 
nounced next English in this (Euro- 
pean ?) service for 0115. Home Service 
noted recently on about 7.165, 7.18, 
7.28 with setting -up exercises in prog- 
ress 2020. (Bellington, N. Y.) 

* * * 

Lust Minute Tips 
A station noted on approximately 

4.96 with English (by man) around 
1905, with terrific QRM, may be Belize, 
British Honduras. (Bellington, N. Y.) 

Latest schedule of Radio Sweden is 
1900 -2030, 10.780, 15.155; 0015 -0235, 
6.065, 15.155; 0235 -1015, 11.705, 15.155; 
1015 -1300, 10.780, 15.155; 1300 -1330, 
6.065, 10.780; 1330 -1400, 10.780; 1330- 
1400 with separate program on 6.065; 
and 1400 -1700 relaying Home Service, 
10.780, 6.065. 

A QSL from Baghdad, Iraq, 7.092, 
listed transmitter as Marconi Type 
S.W.B. 10, 16 kw. to antenna, high -level 
Class B modulation; antennas are 
omni -directional; scheduled 2330 -0100, 
0430 -0600, 0830 -1500 in Arabic and oc- 
casional European music and talks; 
interval signal, bird call; time signal, 
clock striking. (Bellington, N. Y.) 

Sutton, Ohio, reports a station on 
15.225 with news 1045 -1050 that may 
be Radio Belgrade, Yugoslavia; notes 
Belgrade on 9.505 with news now 0015- 
0035, then into native. 

Lahore, Pakistan, APL2, 6.075, is 
scheduled 2100 -1230; English at least 
some days around 0930. (Radio Austra- 
lia) 

TGTQ, 6.285, Guatemala City, "Ra- 
dio International, La Voz de la Capi- 
tal," noted 0030 -0115 and later. 
(Rastorfer, N. Y.) 

Springbok Radio, 4.945, Johannes- 
burg, South Africa, noted opening 2300. 
(Bellington, N. Y.) Uses chimes -gongs 
frequently. 

According to Radio Australia, the 
Far East Broadcasting Co., Manila, 
Philippines, now has increased time on 
the air to 2200 -0100, 0300 -1200, and is 
using 32 languages and dialects; men- 
tions new channel, DZH9, 11.855; is 
missionary station. 

Radio Sweden lists (clandestine) 
Yugoslav Emigrant Station on 7.530 
signing off 1630; and Radio Republica 
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EVERYONE WANTS 
AN "ORIGINAL" 

A copy is never as good 
as the original. That's why 
TRIO TV Antennas are 
"wanted" antennas. TRIO 
has consistently led the in- 
dustry in developing bet- 
ter, more efficient an- 
tennas. Never "just like" 
another, every new TRIO 
model is original and repre- 
sents an improvement over 
any existing TV antenna. 

* Patent Pending - No licensing arrangements granted 
for duplicating principle of this antenna. 

TRIO YAGI SETS THE PACE 
An example of TRIO's original design is the 
amazing dual channel TRIO Yagi -a single -bay 
4 element yagi that provides full 10 DB gain on 
two channels! Available for channels 4 -5 and 7 -9, 
this revolutionary antenna makes bulky stacked 
arrays obsolete by providing excellent fringe 
area TV reception where other antennas fail! 

HOW IT WORKS 
Antenna consists of 4 elements whose function is 
different on the two channels. For example: in 
Model 445, the elements, on channel 4, act as 
reflector, dipole, director, director, in that order; 
while on channel 5, the same elements act as 
reflector, reflector, dipole and director. Careful 
design insures proper impedance match with 
standard 300 ohm lead. 

COMPARE THESE ADVANTAGES 
Provides gain on both channels 4 and 5 (or 7 
and 9) Equal to Any Two conventional 4 -ele- 
ment yagis! 
One bay replaces bulky stacked array! 
One lead replaces old -style 2 -lead systems! 
Less weight- per -gain than any other TV antenna! 
Greatly reduced installation costs for complete 
TV coverage! 
Can be stacked for additional gain. 

*MODEL 445, the famous 
Single -bay TRIO Yagi for TV 
channels 4 & 5. Supplied less 
mast and transmission line. 

Model 445. Single or stacked 
Yagi for Channels 4 & 5. 

Model 479. Single or stacked 
Yagi for Channels 7 & 9. 

Model 645. "Controlled Pat- 
tern" System consisting of 
2 bays offset stacked and 
"Phasitron." Eliminates co- 
channel interference. For 
Channels 4 & 5. 

Model 679. "Controlled Pat- 
tern" System for Channels 
7 & 9. 

Model 304. Single 'Channel 
Yagi with Double Dipole for 
Channels 2 to 13. 

Model 604. Same as Model 
645 except for single chan- 
nel operation. 

MANUFACTURING CO. 
GRIGGSVILLE, ILLINOIS 

WANTED -USED 
HALLICRAFTERS SX -28, SX -28A 
Will purchase several of these receivers in 
good workable condition. Describe and state 
price desired for quick action ! 

Box No. 516, Radio & Television News 
185 N. Wabash Ave., Chicago I, Illinois 

RADIO COURSES --- RADIO OPERATING CODE .. RADIO SERVICING ELECTRONICS 
F.M. TELEVISION 

PREPARATION F 0 R CIVILIAN, 
MARITIME, ARMY AND NAVY LI- 
CENSE REQUIREMENTS. 

Write for Catalog T.S. 

TRADE & TECH. 229 W. 66 St., N. Y. 23 
SCHOOL ENdicoff 2 -8117 

Speaker Reconing Service 
Expert Guaranteed Speaker Reconing Service. 
Eight Hour Service on Rush Jobs. Factory Meth- 
ods and Service. 

Net 
Size List Dealer 

3" $2.50 $1.30 
4" 2.60 1.40 
5" 2.75 1.50 
6" 3.50 1.65 
7" 3.75 1.95 
8" 4.00 2.20 

10" 4.50 2.70 
12" 6.00 3.00 
15" 7.50 4.50 
4x6" 3.75 1.90 
5x7" 4.00 9.20 
6x9" 4.50 2.50 

There is going to be a terrific shortage of speak- 
ers in the near future. We advise saving the old 
speaker for Reconing and later use. This service 
available only in the United States and Canada. 

SPEAKER DIVISION 
Meunier Radio Supply Co. 

524 North Illinois Street, Indianapolis, Ind. LI. 8884 
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CRAFTSMEN RC -10 
HIGH FIDELITY 
FM -AM TUNER 
This new tuner was 

eour 
idea. 

It is the precisely 

answer to hundreds of questions 

the solution to scores of 

problems . . . the outgrowth of 

F countless suggestions we've re- 

ceived from you. Developed 

from your ideas -and) a few of 

ours -the RC -10 retains every 

feature of the famous RC -8. And 

it offers a host of innovations. 

Built -in pre -amplifier compen- 

sated for reluctance pickups. 

Automatic Frequency Control 

entirely eliminates drift, sim- 

plifies tuning. 
5 microvolt sensitivity on both 

FM and AM. 
10 kc filter on AM eliminates 

inter -station squeals. 

Base and treble tone controls 

for boost, cut, or 20- 20,000 

cycle flat response. 

SEE ... the RC -101 and RC -200 high 

fidelity TV chassis designed 

for custom installation. 

HEAR ... the RC -2 high fidelity 
amplifier. All units fin- 
ished in chrome. 

Write send 

for instructions ns and schematics. 

THE RADIO 

a 
Dept. R-6, 4401 N. Ravenswood Ave., Chicago 40,111. 

INCORPORATED 
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Espanola on 6.460 on Sundays, Thurs- 
days 1630 -1700. 

Moscow noted on 9.53 in English for 
Southeast Asia 0930; Hindustani 0945. 
(Balbi, Calif.) 

Radio Australia reports ZOY, Accra, 
Gold Coast, as on 9.640 in parallel 1784 
kc., in English 0530 -0630, and on 7.300 
in parallel 15.430 at 1000 -1300. 

Radio Tabriz, Iran, approximately 
6.080, sent schedule of 2215 -2315, 0315- 
0745, 0900 -1300; wants reports to V. 
Shafyi, Dean of Azarbaygan, Press & 
Propaganda Dept., Radio Tabriz, Ta- 
briz, Azarbaygan, Iran. (Bellington, 
N. Y.) 

* * * 

Press Time Flashes 
Petropavlosk, 6.07, USSR, noted 

with Home Service, 0300 -0530, then 
Chinese to 0615, followed by further 
Home Service relay. BED29, 6.095, 
Taipeh,Taiwan, heard irregularly with 
English religious service 0430 -0500, 
0600 -0700, schedule is 0430 -1000; BCSF, 
6.334, Taipeh, signs on 0430, and at 
times parallels BCAF, 8.99; BED22, 
7.000, Taipeh, signs on 0430, heard late 
as 1100; Taipeh, 7.34, noted from 0700. 
Saigon, Indo- China, has been moving 
about the 41 -m. band (7.24, 7.25, 7.26, 
7.175) and at press time was noted 
mornings on 7.19. Radio Peking, 15.- 
06A, noted from 1630 -1900 in Chinese; 
11.685 heard weakly at 2300 -2400. 
Communist -Chinese outlet noted on 
6.34 with Chinese news 0630 -0700 par- 
allel 9.73, 7.10, 6.155, 6.10, 5.99 (Shang- 
hai), and 5.915 (Mukkden, Manchuria). 
(Balbi, Calif.) 

Ponta Delgada, 11.090, Azores, is 
definitely now on summer schedule 
1400 -1500. Athens, 7.30, noted with set - 
ting-up exercises 0015. Innsbruck, 
6.000, Austria, noted opening in Ger- 
man 0000. AIR, 15.16, 11.85, has Eng- 
lish for West Indies 1930. (Bellington, 
N. Y.) 

Radio Clube de Mocamedes, 7.775, 
Pt. West Africa, heard in South Afr., 
1230 -1400 closedown; is CR6RM; Por- 
tuguese only. HVJ, 17.84, Vatican, 
has English on Tuesdays for Africa, 
India, Ceylon, 1030 -1050. (Ridgeway) 
Nova Lisboa, 9.705, Angola, is good in 
South Africa to 1500 closedown. (Han - 
naford) 

HJKD, 6.000, Bogota, Colombia, 
"Emisora Nuevo Mundo," noted 2200- 
2231; HJDE, 6.145, Medellin, "La Voz 
de Antioquia," heard 2210 -2237 sign - 
off. (Patterson, Ga.) 

Rome noted 1345 in English to South 
Africa on 15.420. (Chatfield, N. Y.) 

Rosenauer, Calif., flashes he has 
noted HLKA, 4.780A, Soeul, Korea, 
0730 -0900, mostly in Korean. 

BED32, 8.960, Taiwan, noted 0515 
with Chinese news; Kuala Lumpur, 
6.025, Malaya, has news 0630; ZBW3, 
9.525, Hong Kong, relays BBC news 
0600; HVJ, 5.970, Vatican, heard 1530 
in French, 1545 with Italian; TAV, 
17.830, Ankara, Turkey, noted 0515. 
(Sanderson, Australia) 

Moscow is heard in N. Z. with Eng- 
lish principally at 0115 -0130, 11.630, 
9.640, 7.320, 6.110; 0215 -0230, 15.400, 
11.630, 9.680, 9.640; 1230 -1300, 7.360, 

?wale aee 
TELESCOPING ANTENNA MASTS 

20 - 30 - 40 - 50 -Ft. Lengths 
One man can easily erect this 50 -ft. 

mast and save hours of labor. 
Just mount lower 
section on a simple 
base and attach 
antenna and other 
guys. 
Push up each ad- 
ditional section in 
turn and fasten 
guys. The job is 
done. 
Strong and sturdy 
these telescoping 
antenna masts are 
inexpensive too. 

20' $ 7.80 - 30' $13.80 
40' 17.50 - 50' 25.00 

TERMS F.O.B. TACOMA. 25% de- 
posit with orders. Balance C.O.D. 

WIRE ELECTRIC CO. 
1115 Center St. Tacoma, Wash. 

NEW LOCATION 
STILL THE SAME BEST BUYS 

NEW MOBILE POWER UNITS w /FILTERS 

DM21 M 14v in 230v 90ma out $ 8.50 
BD77L 1 4v in 1050v 350ma out 15.00 
PE73 28v in 1050v 350ma out 24.00 
PE94C (for SCR522) 28v in 15.00 
PE98 (for SCR522) 14v in 65.00 
MP1OG Dual for TA2 24v in 75.00 
PE86 24v in 230v 50ma out 4.50 

Shipped Rail Express or Freight Colllect 

LONG ISLAND RADIO COMPANY 
P.O. Box 474, Montrose, Penn. 

HIGH SPEED WITHOUT 
NERVOUS TENSION 
REVEALING BOON 
shows how k" 
operators develop high 
speed and proficiency. 
learn code for Ama- 
teur or Commercial 
Radiotelegraph Li- 
cense, or improve your 
sending and receiving ¡¡ 

I with the Candler System which develops ra- ' v 
dio- telegraph experts and de hampions. FREE CANDLEYSTE CO. 

eox szs, Dept. z -R C, 
S M 

Denver, Colo. BOOK I __- _. - - -- 

W A N T E D 
PE -237 POWER SUPPLY 

GN -58 GENERATOR 
1306 TRANSMITTER RECEIVER 

BEST PRICES -NO QUANTITY TOO BIG, 
NONE TOO SMALL. 

GIVING DETAILS TO - Box 515 
,Io RADIO & TELEVISION NEWS I 

366 Madison Ave. New York 17. N. Y. 

Advance with ELECTRIOCITY 

You need firm grasp of fundamentals to keep pace with 
these complex, fast- growing fields. In thorough 2 -year 
course learn electricity, electronics, physics, mathemat- 
ics, drafting, etc. Employers want Franklin graduates. 
Coed. G.I. approved. Day, evening. 43rd year. 
Write for Catalog. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 

RADIO & TELEVISION NEWS' 
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7.340, 7.320, 6.110, 6.090, 5.910; 1400- 
1500, 9.670, 7.360, 7.340, 7.320, 7.240, 
6.110, 6.090, 5.910; 1530 -1600, 9.670, 
7.340, 6.110, 6.090, 5.910; 0900 on 9.530 
for Asia. (Cushen, N. Z.) 

Papeete, 6.135, Tahiti, 2300 -0045, 
some days has English around 2330- 
2345. (Rosenauer, Russell, Calif.; 
Dary, Kans., others) 

A San - Jose, Costa Rica, station, 
TILS (or TIMS ?) was noted testing 
recently on announced 6.990 (seemed 
higher) around 0000. (Dary, Kans.; 
Stark, Texas; Bellington, N. Y.) 4VM, 
6.005, Port -au- Prince, Haiti, noted 
1800 -2130 sign -off; all- French program 
with occasional announcements in 
English. (Saylor, Va.) 

Berne, Switzerland, is now sched- 
uled to North America 2030 -2300, 
15.305, 11.865, 9.535; will make slight 
changes in frequencies September 1 to 
provide better reception at the equi- 
nox. 

Although not confirmed, ISWC, Lon- 
don, reports Radio Kabul, Afghanis- 
tan, is now on 5.980, 11.800 daily 2100- 
1400. Radio Euzkadi, "La Voz de la 
Resistencia Basca," clandestine, on 
6.090, is now heard 0230 -0300. The 
Socklot Short Wave Listeners Club, 
Nykarleby, Finland, offers a sample of 
its magazine. (Radio Sweden) 

HC2CA, 6.891.6, Salinas, Ecuador, 
noted 2125 with Latin American music. 
(Treibel, Washington State) 

At the time this was written, Kol- 
Israel seemed to be on Summer Time 
with English 0600 on 6.830; 1415 on 
6.830, 9.012; 1600 -1700 on 9.012. (Bel - 
lington, N. Y., others) 

Radio Congo Belge, Leopoldville, 
Belgian Congo, sent schedule -OTM1, 
3 kw., 6.295, 0000 -0200, 0515 -0730 (Sun. 
from 0500), 1100 -1500 (Sat. to 1600); 
OTM2, 20 kw., 9.380, 1100 -1500 (Sat. 
to 1600); OTM4, 20 kw., 11.720, 0515- 
0730 (Sun. from 0500); uses French, 
Flemish, Portuguese for Europe, with 
native xylophone beat as interval sig- 
nal; also radiates on OTH, 7.5 kw., 
9.210, 1200 -1330 for native listening, in 
French and Congo dialects. PJC2, 
5.010, Curacao, still has English on 
Mondays 2000. (Fetzer, Ohio) 

Radio Tamandare, Recife, Brazil, is 
now on the air on 3.265. Ribiero, Bra - 
zil) Radio Brasil, Campinas, Sao 
Paulo, Brazil, is now on 4.755 with 1 
kw., call of ZYY3; all- Portuguese; 
closes 2200; QRA is Box 625, Cam - 
pinas, Sao Paulo, Brazil; old channel 
was 2.46. Radio Corporation, Calle 
Huercanos 1248, Santiago de Chile, 
Chile, sent a large flag QSL; is heard 
on CE1515, 15.15, from before 0750 to 
after 2230; also operates on CE619, 
6.19, and CE950, 9.50 (latter now inac- 
tive). (Serrano, Brazil) 

* * * 

Acknowledgement 
Sorry, fellows, that space limitations 

prevent the use of many fine reports 
received this month. Nonetheless, 
please keep the most important items 
coming to me during the summer. Ad- 
dress Kenneth R. Boord, 948 Stewarts- 
town Road, Morgantown, West Vir- 
ginia, USA. Thanks! . . . KRB. 
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SENSATIONAL VALUES, 
for Alert and Progressive Dealers 

TUBES- STANDARD BRANDS ONLY 
1B3GT..1.59 6AU5GT 1.59 1 2ÁU7.1.44 
1X2A...1.59 613666.2.88 12ÁV7.1.92" 
1R5....1.20 6B06GT 1.92 12AX7.1.44` 
5Ú4G... .99 6C4 .... .99 125Á7..1.20 
5V4G..1.44 7N7....1.32 12SK7..1.20 
6AC7... 1.74 7X6....1.32 12507 . .99 
6AG5 .. 1.59 7X7....1.59 3525... .90 
6ÁK5...2.34 12ÁT7..1.74 50L6GT 1.08 

No order for less than 10 assorted tubes accepted 

ALL TYPE TUBES IN STOCK. SEND FOR COMPLETE LIST AND 
QUANTITY DISCOUNTS 

Regal AC DC. No 

-m °`"-" 
Powerful advanced design- 
nized Alnico 5 PM Speaker. 
Volume Control. 6 -Tuned Circuits. 
Power Output. Enclosed 
with provision for outdoor 
Highly polished walnut or ivory 
cabinet with streamlined 
grille. Shipping Weight: 
7 lbs. 3 oz. 

DEALER NET 

DeWald 3 -Way, 
3 -Band Portable 

r 
I ï 

_ 

1 1 

è i _ 

No. D -508. Offers "Round-the-World" 
3 band coverage in a luxurious 
ble. An :deal ship radio. Superior 
het. Four multiple tubes plus 
rectifier. Operates on long 
ies, or 110 and 220 volts. 
Blue or Tan leatherette 
non- breakable case for 
long service. 

DEALER NET 

DeWald 3 -Way Portable 
......._ 

- - - -- 

'' -° .. 

) f¡ 
lì 

II j lj 
tvul 

No. D.517. Has brilliant tone 
ing rousensitivity sell 
round. 

sensitivity 
Improved superhet. 

tubes plus rectifier. AC, DC or 
Large PM dynamic speaker. 
matic volume control. Standard 
cast Band and Extended Police 

styled Tan 
Shatterproof, smartly 
styled V Polystyrene 
cabinet with Ivory grille. 

DEALER NET 
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Synchro- 
Automatic 

Beam 
"Regaloop" 

antenna. 
plastic 99 

.. 

(. 

s 

porta- 
super - 

selenium 
life batter - 

Beautiful 
w 
YV 

and amaz- 
all year all 

Four 
batteries. 
Full auto- 

Broad- 
Band. 

ANTENNAE 
Hi -Lo Folded Dipole with %' Elements and Reflectors, 
$3.89 ea. in lots of 3 or more 

As above with t /s" Elements, $4.89 
8 Element Single Conical, $3.95 (Lots of 3 or more) 
Dual Stacked Conical with Q Bars, $8.95 ea. (3 or more) 
8 Ft. Aluminum Masts, $1.99 ea. (6 or more) 

300 Ohm Twinex -55 Mil 22 Gauge, $21.95/1000 Ft. 

80 Mil 20 Gauge, $29.95/1000 Ft. 

Your last chance to get 5" PM Alnico V Speakers- 
1 oz. Magnet -Adjustable Mounting Bracket included 
-$1.89 ea. (6 lots) 

LAST MINUTE SPECIAL 
6 -Tube AC- DC- Battery Portable Radios -3 Gang Con- 
denser -Preselector- Leatherette Covered 

Lists for $59.95 $ $24.95 ea, 

Indoor V -Type Antennas, $1.89 ea. (6 lot) 

Chimney Mounts -Y- Type -Complete with Strapping, 
$1.09 ea. (6 lot) 

Vent Mounts -4" Adjustable, $1.89 ea. (6 lot) 

THOUSANDS OF OTHER BARGAINS 
SEND FOR COMPLETE LISTINGS 

TERMS: 25% Deposit with Order -Balance COD-Or-2% Dis- 
count allowed if check or Money Order is sent with order. No order 
for less than $5.00 will be accepted. All merchandise fully guaran- 
teed or money refunded. 

EE V EE-7 
n 

_ 

Dept. J - ' 

3137C Washington Street Jamaica Plain, Mass. 

The July issue of RADIO & TELEVISION NEWS will be on sale June 29. Be sure to reserve your copy with your Newsdealer. 

ELECTRONICS -RADIO 
Modern Laboratory 

Instruction In 
SERVICING 
BROADCAST 
OPERATING 
ELECTRONIC and 

TV ENGINEERING 

ref ILLUSTRATED 
olo ATALOG =_ 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT 1, MICH. 

big FREE 

GIFT offer 

SEE 41) 
PAGE 
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USE PHOTOFACT 
the world's best Radio -TV 

service data -it pays for 

itself every working day 

Try PHOTOFACT: 
We'll send you 

any Photofact Folder 

listed in the Photofact 

Cumulative Index 

WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 
NOW -learn for yourself -at our expense - 
how PHOTOFACT makes your Radio and TV 
work quicker, easier, more profitable! Examine 
an actual PHOTOFACT Folder. Use it. You'll 
learn first -hand why over 35,000 successful 
service technicians use PHOTOFACT daily. You'll 
learn that no other service gives you PHOTO- 
FACT'S completeness, accuracy, uniformity, and 
lowest cost. PHOTOFACT is the only radio and 
TV service data prepared from laboratory 
analysis of the actual equipment. Know the 
facts-get your FREE Folder now. Examine, 
use, compare -learn why no modern service 
shop can afford to be without PHOTOFACT! 

PAY AS YOU EARN! Ask 
your distributor about this'amnz- 
ing plan. Only $18.39 puts the 
entire profit- boosting Phototoct 
library in your shop now! 

NOTE: Our FREE Folder offer is limited b 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's name. If you have no letterheac, 
send coupon to your jobber. Experimenters 
and others may obtain the Photofact Folder 
by remitting amount shown below. 

HOWARD W. SAMS & CO., INC. 
2201 E. 46th St., Indianapolis 5, Ind. 

Send FREE Photofact Cumulative Index 

Send Full Easy -Pay Details 

I am a Service Technician: 

Send FREE Folder for set model 

I am an Experimenter: Enclosed $ 

Send Folder for set model 
N- $1.00. Record Changer or Comm. Receiver -]5c. AM /FM-50c 

Name 

Address 

City Zone... State 
L 

1 .10 

New HORIZONTAL 

DEFLECTION CIRCUIT 
Its use is not new, but now that the circuit's early 
faults hare been overcome RCA employs it in TV sets. 

By 
ROBERT K. SEIGLE 

National Broadcasting Company 

SAM SERVICEMAN may be mod- 
erately surprised the first time he 

removes the cover of the horizontal 
deflection and high- voltage compart- 
ment of some of the newer television 
receivers. The familiar bulky output - 
high voltage transformer with its iron 
core is gone. In its place is a rela- 
tively small air core coil with but 
three terminals and the customary 
rectifier filament loop. What hap- 
pened? Only the latest of a succes- 
sion of quick- changes in this impor- 
tant section of the receiver. 

Probably no other circuity has un- 
dergone as much investigation with 
resultant improvements as the hori- 
zontal deflection and high voltage sys- 
tem. Designers have continuously 
been achieving reduced chassis size, 
lower manufacturing costs, and de- 
creased power consumption. The hori- 
zontal yoke coils necessarily have a 
considerable power demand since their 
impedance is high at the line scanning 
frequency, and it is the ampere -turns 
which yield beam deflection. However, 
studies have shown that even this ac- 
tual power is considerably smaller 
than the total heretofore expended in 
the horizontal output circuit. Further- 
more, the culprit seemed to be the 
deflection transformer. Much work 
was done to improve the operating effi- 
ciency of this component; the original 

Fig. 1. (A) Early model direct -drive system. 
(B). An improved version of circuit of (A). 

Fig. 2. Complete diagram of horizontal deflection circuit as used in RCA receivers. 

6BG6 560ppfd. 
47 

ppf10-10 d.6 
H. DRI V E_ 

Is 

I MEG. 

loo 

-135 V. 

.047 

12K 

1200 

12 KV. 

56 Epfd. 

250 
WIDTH 

.018 5.6 K .022 

T +500 V. 7 
.25 A. i, 25" 
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powdered -iron core, followed by the 
ferrite type core were notable ad- 
vances. The development of better 
damping and bootstrap voltage cir- 
cuits increased the over -all efficiency. 

The latest work by RCA engineers 
was directed toward possible elimina- 
tion of the horizontal output trans- 
former entirely. This would mean 
driving the yoke coils directly as the 
plate load of the horizontal output 
tube. However, this usage alone can- 
not be satisfactory for several reasons. 
Plate current flowing through the yoke 
coils results in decentering of the scan- 
ning beam; a separate source of high - 
voltage must be available; damping of 
yoke transients cannot be done effi- 
ciently; and linearity is not readily 
accomplished. The first laboratory im- 
provement on the direct -drive scheme 
was one to secure high -voltage from 
the sweep. This was done by insert- 
ing the primary of an autotransformer 
in series with the yoke winding and 
the plate circuit of the output tube as 
shown in Fig. 1A. The secondary of the 
autotransformer yields a large pulse 
voltage in much the same manner as 
earlier widely used systems. Tube 

R,, and C, form a damping ar- 
rangement. The designers found the 
circuit of Fig. lA to be rather ineffi- 
cient due to loss of power in R,, and 
poor in linearity. Direct current still 
caused decentering. 

An improved version is shown in 
Fig. 1B. Note that the damping resistor 
R, has been eliminated and that C, has 
been moved into a series position be- 
tween the yoke and the damper tube 
V,. Thus the efficiency and the center- 
ing conditions were immediately im- 
proved. Also, however, the average 
plate voltage which in Fig. lA had been 
essentially that of the "B-- -" supply is 
now increased by as much as 50 per- 
cent. This is due to the addition of 
a reactive "kick" component which 
adds to the "B +" voltage. An impor- 
tant boost in efficiency results from 
this use of otherwise wasted energy 
and permits the "B +" requirements of 
the receiver to be substantially re- 
duced. However, the system of Fig. 1B 
still suffers from poor linearity. 

In order to achieve linearity, use was 
made of the basic circuit type of lin- 
earizing network which has been in al- 
most universal application since 1946. 
It consists of a small variable iron 
core inductance resonating with two 
condensers near the line scanning fre- 
quency. The circuit operates so as to 
insert a correcting waveform in series 
with the damping tube and increase 
the rate of change of the current 
through the yoke during the time the 
beam is in the central portion of its 
scanning cycle and decrease the rate 
of change at the left and right ends of 
the beam path. 

Fig. 2 illustrates the final system as 
found in many of the newer receivers. 
The width control varies the "Q" and 
the current distribution. In the cir- 
cuit shown, a 16" 70° kinescope is de- 
flected and supplied with 12 kv. second 
anode potential. The current at "B +" 
June, 1951 

PRICES LOWER THAN OUR LOWEST LOWS 
Chelsea's becher- than -ever C -4 super 

4 powered chassis is completely wired, 
factory- engineered, aligned and test 
ed. Has Improved AFC -AGC, I -knob 
control, phono -jack switch, 19 tubes, 
13K anode vo'tage, front end down to 

45 microvolts. 

Just Plug It In -It Works! 
` Free Chelsea Warrenfy 

FULL RMA GUARANTEE 

A SET \ f/ Rectangular 90 prices 
Not A Kit Tube e g $132 Less CRT. Include 

181/2" Wide 
For 20/, 

el9 Roulnd $ 44 
Federal 

17" Deep (Specify) .. Lesss..CRT. Excise Tax 

ALSO: 630 Type Chassis, and Complete C -4 Sets, in Table or Console Models 

- 

- 

First Quality -T U B E S -Full RMA Guarantee 
65c 75c 

1 
7 CRT 20" CRT 

65c 95c 
5U4G 6AG5 6CB6 6AC7 
5Y3gt 6BA6 Rect. Red. 6SN7 6AH6 
6AL5 6E5 Black Face Black Face 7N7 6BQ6gt 
6AQ5 6V6gt 12AU7 6T8 
6AU6 12SK7gt 12AV7 6V8 
6C4 
J5 6J5 SOLbgt $3495 $4995 

6K6gt 
6W4gt 

(Prices of Tubes and Components Include Federal Excise Tax) 

Top Grades -COMPONENTS -Precision- Tested 
Number Item Price Number Item Price 

6.1 4.5 MC Ratio Det. Trans. $1.05 6.11 Filter Choke 21-1 190 MA 60 ohm.$1.05 
6 -2 4.5 MC Sound Take Off Trans. .86 6 -12 Filament Choke .9 ohm .07 
6 -3 Audio O.P. Trans. 6V6 to 3.2 ohm... .77 6-13 Hor. Osc. Coil 20-40 MHY variable.. .54 
6 -4 Hor. O.P. Trans. HI EFF- similar to 6.14 Width Coil 54 -245 MHY variable.... .38 

Gen. Electric Type 77 JI 3.93 6 -15 Linearity Coil 5.5 -20 MHY variable.. .43 
6-5 Vert. O.P. Trans. Turns Ratio 10:1 6 -16 Focus Coil 356 ohm 200 MA 70° 3.93 

Primary 1300 ohm -Sec. 9.7 ohm... 1.55 6 -17 Speaker -5" 3.2 ohm 1.35 
6-6 Power Trans. 405 VDC -180 MA CT 6 -18 Speaker -8" 3.2 ohm 2.70 red -yellow. 6.3 V AC -6.15 A green 

6.3 V AC -1.2 brown 
6.3 V AC-I.2 A slate 5 V 

6 -19 Ion Trap -single .32 
6.20 Phono Switch DPDT (slide) .38 

AC -3 A yellow 7.29 
6 -7 Vert. Block Osc. Trans. -Turns Ratio 

6 -21 Interlock TV line cord for popular 
.29 makes 

1:4.2 Primary 165 ohm. Sec. 1000 
ohm .90 

6 -22 High Voltage Condenser -500 mmfd 
.69 20 KV 

6 -8 40 Mfd. 450 V Cond. Tubular .79 6 -23 Focalizer for all type tubes 2.49 
6-9 100 Mfd 25 V Cond. Tubular .59 6 -24 Deflection Yoke,- wire iron ferrite 

6 -10 4 Mfd 25 V Cond. Tubular .41 70° 13.8 MHY 3.95 

HOW TO ORDER: Phone and mail orders tor chassis and CRT's filled on receipt of certified check or 
Money Ord.. for $25 a., deposit, balance C.O.D., F.O.B., N. Y. For Receiving Tubes, 

minimum order 25 assorted. Large quantity orders subject to accept ance. For components, specify number and 
Quantity. ($1 handling charge for orders less than f'.1 Send 25% deposit with order, balance C.O.D., F.O.B., 
N. Y., plus postage. In N. Y. C. add 3% Sales Tax. Discount for volume orders. All items subject to prior sale - 
or to change of price without notice. 

The Haase of Bargains 

CHELSEA TELEVISION CENTER, INC. 
130 West 42nd St., New York 18, N. Y. LOngacre 5 -2254 

d o 

RHOMBIC TV ANTENNA 
OUTPERFORMS ALL OTHER TYPES 

THIS IS A BASIC ENGINEERING FACT 
Extremely high gain -power gains of 100 or more. SECOND 

Broad band for maximum performance on all channels. PRINTING 
High front -to -back ratio results in minimum interference. NOW 

ALL THE MOST WANTED FEATURES IN A AVAILABLE 
T.V. ANTENNA -BUT YOU CANNOT BUY ONE 

To have the TV antenna that outperforms all other - 
types you MUST build your own. To Richard J. Buchan, WOTJF 

ORDER YOUR RHOMBIC TV ANTENNA Bricelyn, Minneso'a 

BOOK TODAY. Send Rhombic TV Antenna" Booklet. 

e Complete building instructions for 24 sizes. 
* Easy -to -read drawings. 

Enclosed find $1.50 CASH M.O. CHECK 
Mail to 

* Servicemen increase your income -build Rhombic NAME 
antennas for your customers. 

e Complete information on stacked Rhombics. ADDRESS 
*Uses easy -to- obtain materials. 

use handy coupon $1.50 postpaid CITY i 
1II 
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MAGNAFILTER'S Top Sales Prove 
CUSTOMERS DEMAND MAGNAFILTER BIGGER PROFITS FOR YOU! 

MAGNAFILTER'S a HIT with TV set owners because 
it provides easy -on- the -eyes, non- glare, distortion - 
free enlargement. The image is filtered, enlarged 
and has a third dimensional effect. MAGNAFILTER 
combines brilliance with balance... complete 
full vision. 

Made of finest quality materials...selected and fat). 
ricated to give ideal contrast in light values and 
the greatest magnification without distortion. 
A SURE SELLER -MAGNAFILTER! 

Write Today For Literature and Prices 

MAGNAFILTER CORPORATION, 11056 Cumpston St., North Hollywood, Calif. 

REK -O -KUT presents a New 

Continuously Variable - Speed 

Turntable of Broadcast Quality 

Plays at any 
speed from 25 
t o 10 0 R. P. M., 
without "wow!" 

Speed can be var- 
ied while in oper- 
ation to produce 
sound effects. 

Now for the first time . . a continuously variable 
turntable of Broadcast Quality at a popular price. 
Ideal for record collectors, musicians, singers, disc 
jockeys, broadcast stations, music schools, dance 
studios, skating rinks, gymnasiums, etc. Plays through 
amplifier, radio, TV set or phonograph. Operates on 
50 or 60 cycles. 
Model CVS -12 (illustrated) 

Chassis, motor and turntable $84.95 net. 
Model CVS -12P, mounted in portable case 

with 16" dual stylus pickup $124.95. net. 

* * * * * * * * ***** * * * * * * * * * * **** 
3 -Speed 12" Transcription Turntable 

Recommended by outstanding music critics. Induc- 
tion -type motor designed for smooth, quiet, vibra- 
tion -free operation. 3 speeds, 78, 45 and 331/3. 

Model LP -743 $54.95 net. 
* * * * * ** * * * * * *** * * * * * * * * * * ** 

Write for Illustrated Catalog of REK -O -KUT line 
of Hi-Fidelity Recording Instruments, Phono- 
graphs, Transcription Tables, Accessories. 

REK -O -KUT CO. 
38 -05 QUEENS BLVD., LONG ISLAND 1, N.Y. 

EASY MONEY! 
JUST SELL US STUFF AND THINGS! 

Look what we will PAY you for it: 
Excellent used is OK unless New" is specified. 

TELETYPE 
TG -7 $20.0 Model 12 ,....$ 20.00 
TG -2e 1755.000 Model 14 ..... 50.00 
TG -27 125.00 Model 15..... 250.00 
TG -37 220.00 Model 19 .. . 300.00 
RA-87 .. 10. Type 133A2 .. 175.00 
Re - perferator for Model 15 or 19 50.00 

TEST EQUIPMENT 
1-96 . $ 40.00 TS- 120 /UP $150.00 
1-100 75.00 TS -148 125.00 15.12/AP T5 -174/U 40.00 (2 parts).... 100.00 
T5 -13 /AP .... 150.00 TS -175/U 65:00 
TS-34/AP .... 125.00 TS -323 / U R . - 100.00 
Spectrum Analyzer, 10 cm $200.00 
Spectrum Analyzer, 3 e 400.00 
Spectrum Analyzer, 11/4 cm 500.00 

MISCELLANEOUS 
T -47 /ART -13 or ATC, good, $75.00. DY -17, 

Scud § 40.00 
T -47A /ART -13, 4 . 125.00 
BC -312 r BC -32 good used, un odified 55.00 
BC-348 -Q r -R, unmodified (we will send d you 

n 
a DM -28 so you can u modify yours) 60.00 

R -77 /ARC -3 ..$200.00 J -68 /ARC -3 $ 30.00 
RT -18 /ARC -1 . 200.00 DY -96 /ARC -1, new 9.50 
T -67 /ARC -3 . 75.00 BC -788 -C 25.00 
R -898 /ARN -5A. 20.00 I -152 -C 15.00 
ARB (CRV 46151) evr s, good used, unmod 20.00 
BC -639 with RA -42 110.00 
LP -21 -LM loops for ADF 7.00 

Dehydrators 1.00 
r -81 -A Indicators, $2.50; I -82 -A 3.50 
BC -374 -A Control box.......... .. 1.00 
FT -224 back plate for control box, New 1.00 
R -5 /ARN -7. Will pay $10.00. Must not be modified. e. 

..§ 4.00 BC -1333 . $15.00 
MR -9 -B or -C... 4.00 PE -237 7.50 
R -5A /ARN -7 ... 50.00 BC -1306 20.00 SCR -522 -A .. 25.00 

BC-453 10.00 SCR -522 -Am . 30.00 
SCR -522 -C . 35.00 BC -946 10.00 
Plugs, mounts, racks, harnesses, cords needed for all 
above items. TOP PRICES. Send list. 

ROTARY 
PE -109 $15.00 EICOR 1- 300 -A.. .57.50 
PE -98 10.00 PU -16 /AP . 7.50 
Any 14 or 28 v inverter, output 115v., 400 ny., 
1 phase, 1 to appx. 2 amp. (115 to 250 va.)..55.00 

TUBES 
30P1 

(New, $1.75 nal cartons only) 
723 A /B .......53.50 

304TL 2.00 WE 310A, 328A.. .50 
ß32A 4.00 WE 329A, 274A.. .50 
8296 o" r 3E29 4.00 WE 120A, 121A.. .35 
Before shipping, tell us what you have and its condi- 
tion and we will send purchase order and instructions. 
IDO NOT SHIP BEFORE GETTING IN TOUCH WITH US, 
BECAUSE WE MIGHT BE OVERBOUGHT ON YOUR 
ITEM. If you have s ,n thing interesting not listed 

above, please write us. Cash, terms to it you, al- 
though 

oting. 

we prefer to pay immediately after receipt and 
Inspection. Ask your banker for our Dun and Bradstreet 

G.L. ELECTRONICS 
905 S. Vermont Ave. Los Angeles 6, Cal. 

mORDER BY MAIL- 

COLOR TONE 
659FuIRTOnStreORABOyn.1DÑtYRN-6; 

YOUR TELEVISION 
Simply attach TELECOLOR FILTER to front of set and enjoy 
favorite programs in wonderful glorious color tone instead of 
dull black and white. TELECOLOR FILTER is one of the latest 
discoveries, its special formula coloring gives brilliant, pleas- 
ing, genuine color tone, life like color depth, reduced eye- 
strain and glare. See our April ad -page 78. Free informa- 
tion! MAIL COUPON NOW! 
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Please send TELECOLOR FILTER 

10 inch $ 3 Cash 
12, 14 inch 4 Check 
16, 17 inch 6 M.O 
19, 21 inch 10 Send C.O.D 

Screen size Amount 

NAME 

ADDRESS 

CITY STATE aai- - aaaalnaaauI 

voltage is only about 85 milliamperes. 
The power consumption is then equiva- 
lent to that of the 630 type system 
when deflecting a 10" 50° tube at 9 kv. 

Devices and arrangements encom- 
passed in this article used patents and 
inventions of RCA and were developed 
by Messers. W. E. Scull, Sr., R. G. 
Wolcott, and S. I. Tourshou of RCA 
Victor and A. A. Barco of RCA Labo- 
ratories. 

30 

UX -ING TV 

M L. Stevensen of Wichita, Kansas 
has added DX -ing to his tele- 

viewing and recently had the unusual 
experience of bringing in XLTV, Mexico 
City. 

He uses an Admiral 21B1 receiver 
with a Ward yagi cut to Channel 4, and 
two homemade boosters hooked up in 
series. The same evening Mr. Stevensen 
was enjoying the programs from "South 
of the Border," his son, who lives 6 
miles away, was also receiving Mexico . 

City. 
Both men report excellent reception 

of the sound and picture. 
30 

HAM WINS SUIT 
I_REDERICK W. Wright, Jr. of 
Haworth, New Jersey and the ARRL 

have won their suit to permit hams to 
erect any height antenna irrespective of 
the zoning ordinances in their com- 
munities. 

The New Jersey State Supreme Court 
ruled that since a private radio station 
antenna was not used for commercial 
purposes, it was not the intent of zon- 
ing ordinances to limit the height of 
their construction. 

The two -year court battle started in 
the summer of 1949 when Mr. Wright 
was refused permission to erect a 60 
foot tower in the backyard of his two 
and one -half story home. The set is 
now operating with a 40 foot antenna 
built onto the rear of his house. 

While the ruling applies specifically 
to New Jersey communities, the favor- 
able decision may establish a precedent 
in similar cases in the future. 

30 

MANIFEST IN WALES 
OF particular interest to hams is the 
announcement just received from 

Graham F. Wilson, Cardiff Town Rep- 
resentative of The Radio Society of 
Great Britain, concerning an unusual 
amateur activity to be held in con- 
junction with this summer's "Festival 
of Britain." 

The Welsh Amateur group will run 
an exhibition booth at the Welsh In- 
dustries Fair, Sophia Gardens, Cardiff, 
from the 4th to the 14th of July. An 
amateur station, operating on all bands, 
will be in action throughout the Fair 
and there will be an exhibition of 
amateur -constructed equipment. 

The station will operate under the 
call letters GW3WIF and special QSL 
cards will be sent for every QSO. 

American and Canadian amateurs 
visiting Britain for the Festival are cor- 
dially invited to visit this ham booth. 
Wilson will also arrange inspection 
visits to South Wales amateur stations 
if interested persons will drop him a 
line at 120 Cardiff Road, Llandaff. Car- 
diff. Wales. 30 
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those 
costly 
service 
calls 
with .. . 

ELECTRO 
ANTENNA KOTE 

For better reception use 
Antenna Kote; a newly 
developed chemical com- 
pound. Recommended for 
safely coating all exposed 
exterior television and high 
frequency connections. 
Dielectric Strength - 
Volts/Mil 1050. 
(May be used for arrest 
of voltage leakage) 
Dries hard in 8 hours. 
(A non -electrical conduc- 
tor/ 
Eliminates rust and cor- 
rosion. 
(Does away with the use 
of tape( 
Excellent resistance to 
heat, oil, acid, salt 
water, chemicals and 
moisture. 

A Complete Line of Electronic Chemicals 
Exclusive territories for sales representatives. 

write for particulars . . . 

DAKOLINE CHEMICAL CO., INC. 
ELECTRONIC CHEMICALS DIVISION 

357 Atlantic Ave., Brooklyn 2, N. Y. 

no ot4el° 

tape recorder 

he.. 

\I F,X 
STANDARD OF THE GREAT RADIO SHOWS 

to 40,000 cps at 30 inches 
per second tape speed 

to 15,000 cps half -track at 
71/2 inches per second tape 
speed 

AMPEX ELECTRIC CORPORATION 
San Carlos, California 

BING CROSBY ENTERPRISES, INC.,Hullywood 
AUDIO -VIDEO PRODUCTS CORP.,New York City 

GRAYBAR ELECTRIC CO.,All Principal Cities 
TERMINAL RADIO CORP., New York City 
RADIO SHACK CORPORATION, Boston 
NEWARK ELECTRIC CO., Chicago 

WESTREX CORP. (Export), New York City 
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BOOKS 
"TELEVISION" (Volumes 5 and 6). 
by RCA Staff. Published by RCA Re- 
view, Radio Corporation of America, 
RCA Laboratories Division, Princeton, 
N. J. Vol. 5, 458 pages. Vol. 6, 422 
pages. Price $2.50 each plus 20 cents 
each foreign postage. 

Two new volumes in the RCA series 
on television have been released -Vol- 
ume 5 which covers the years 1947 -48 
and Volume 6 which deals with de- 
velopments made during 1949 -1950. 

Like the other volumes in the series 
these texts are symposia of technical 
papers written by RCA engineers on 
the subject of television. 

Each of the books is divided into 
sections dealing with pickup, transmis- 
sion, reception, color television, and 
general information. Volume 6 con- 
tains a listing of some 506 technical 
papers written by RCA authors from 
1929 -1950 on television and related 
subjects. 

The material presented in these vol- 
umes is written at an engineering 
level and should prove to be a valu- 
able addition to engineering libraries, 
both industrial and academic. 

* * * 

"TV MASTER ANTENNA SYS- 
TEMS" by Ira Kamen & Richard H. 
Dorf. Published by John F. Rider Pub- 
lisher, Inc., New York. 352 pages. 
Price $5.00. 

Here is a thoroughly practical "how - 
to-do-it" text which covers all phases 
of the installation, maintenance, oper- 
ation, construction, and merchandis- 
ing of master antenna systems for tel- 
evision reception. 

Designed as a handbook for engi- 
neers, service technicians, TV instal- 
lers, manufacturers' technical and 
sales personnel, etc., the text material 
covers complete details on all of the 
popular amplified and non -amplified 
multiple antenna systems currently on 
the market. 

The book is clearly written. and both 
technical and non -technical personnel 
should experience no difficulty in 
grasping the material. 

* * * 

"COLOR TELEVISION" by Edward 
M. Noll. Published by Paul H. Wendel 
Publishing Company, Inc., Indianapolis. 
45 pages. Price $1.00. Paper. 

This "notebook" on color television 
has been prepared especially for the 
experimenter, hobbyist, and television 
technician. In it the author has pre- 
sented the fundamentals of the various 
proposed color systems in easy- to -un- 
derstand language, illustrated by pho- 
tographs and diagrams. 

Included is a description of the basic 
elements of color television; the adapt- 
ation of standard video receiver for 
black and white reception of color sig- 
nals; adapters and converters for color 
signals; details on the CBS, RCA, CTI, 
and other color television systems; tri- 

You'd expect to pay up to $169.50 
for a TV chassis like this, completely 
wired and assembled! 

New! 
ARKAY AC /DC TV KIT 

IS SO EASY TO BUILD! 
KIT MODEL cam- 

$ 5 píete with all hardware, ware, L 
picture tube mounting 
brackets, plus detailed 
step -by -step instructions 
(less tubes) 

2 

Pre -tested and matched 
kit of 16 tubes (less 
CRT) 16.25 

TOTAL PRICE $99.50 
Compare these features with 

any TV kif at any price! 
Selective Control -l2- channel turret 

tuner contains individual oscillator ad- 
justment of each channel. 

Superb Picture Definition -High -gain, 
stagger -tuned IF system incorporates 
bi -filar coils and link -coupled tuner. 

Maximum Signal Amplification -Video 
sensitivity of 25 microvolts, with 20 volts 
peak -to -peak at the kinescope grid. 

Brighter Pictures- Ceramic core horizon- 
tal output and HV transformer to ob- 
tain full deflection and high voltage. 

Steady Pictures -New AGC system uti- 
lizes special delay network for perfect 
reception under varying transmission 
conditions. 

Easy to 'Test-Separate pre -wired IF syn- 
chronizing strip with test points on top 
of chassis. 

Easy Tuning -Two -knob control on front 
panel provides automatically synchron- 
ized picture and sound. 

Adson Radio, first with the finest, intro- 
duces this new Arkay TV kit that sets new 
standards in price, performance, and de- 
pendability. By simplifying complicated cir- 
cuits to eliminate excessive wiring, this new 
TV kit is amazingly easy to assemble. Yes, 
in a single week -end, you can build this 
precision engineered set with greater sen- 
sitivity, longer range, and superior defini- 
tion. Sixteen -tube advanced design circuit 
for 14" rectangular tube -will operate a 
16" picture tube with minor changes. AC- 
DC operation. 
ORDER TODAY -Our initial shipment 
of this outstanding TV kit is limited to 

just :50 sets! 
Satisfaction guaranteed. Send check or ney order. 2S% deposit with C.O.D. All orders shipped within 24 hours. F.O.B. New hark. Please include postage. 

e 

ADSON 
RADIO & ELECTRONICS CO. 

221 Fulton Stroet,NewYork 7,N.Y. 
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Merit is meeting the rapidly rising 

demand for TV replacements with a 

TV line as complete as current and 

advance information will permit 

TRY MERIT FIRST FOR 

TV CONVERSION OR 

REPLACEMENT! 

HVO6- Universol Ferrite 

core "FLYBACK' permits wid 
est coverage. 

a MDF70 - 70° high efficiency 

7- Ferrite yoke for tubes up to 19" 

s i 

MWC -I -Width linearity con- 

trol with AGC winding (Auto- 
matic Gain Control). 

FOCUS 
COILS 

72ee 
Write today for: 

il MERIT TV REPL GUIDE AND CATALOG 
--Dec. 1950 issue. Up -to -date listing 
of all replacements. 

MERIT 1951 CATALOG No. 5111 

Show specs. on complete fine of TV, 

Radio, Amateur and Industrial 
Transformers. 

REFER TO MERIT'S LISTING 

IN HOWARD SAM'S PHOTOFACTS 

TAPE- MARKED 

TO HELP YOU! 

Handy tope mark- 

ing on every Merit 
Transformer shows 

permanent hook- 

up data for quick 

reference. ORIGI- 

NATED BY MERIT. 
MERIT 

ERANSFORMER CORP. 

4437 NORTH CLARK ST., CHICAGO 40, ILL. 

color picture tubes, color wheel as- 
sembly and control units; tabular sum- 
maries of performance characteristics 
of different color TV systems; and a 
brief summary of television highlights. 

With the current interest in color 
television, the appearance of this time- 
ly little book will undoubtedly be en- 
thusiastically welcomed by television 
enthusiasts. 

* * * 

eeRADIO AND TELEVISION RE- 
CEIVER CIRCUITRY AND OPER- 
ATION" by Alfred A. Ghirardi and J. 
Richard Johnson. Published by Rine- 
hart Books, Inc., New York. 650 pages. 
Price $6.00. 

This is the first book of a new series 
which will constitute the "Modern 
Radio and Television Servicing Li- 
brary." Written by Alfred A. Ghirardi 
and J. Richard Johnson, this text pro- 
vides all of the basic information re- 
quired to understand present -day radio 
and television receivers, recorders, 
record changers, and pickups. 

The subject matter has been handled 
clearly and in easy -to- understand lan- 
guage, making the text suitable for the 
student and the tyro technician, as well 
as the old timer in the radio game who 
wants to brush up on his radio and 
television theory. By means of care- 
fully worded explanations the authors 
have managed to present their subject 
in non -mathematical terms and with- 
out resorting to highly technical 
language. 

The book is divided into 16 chapters 
covering such subjects as AM, FM, r.f. 
amplifiers and t.r.f. receivers, super - 
hets, AM detectors and a.v.c. systems, 
FM receivers, a.f. amplifiers, speakers, 
power supply systems, TV principles, 
antenna systems, home recorders, 
phono pickups and record players, rec- 
ord changers, and the mechanical con- 
struction of receivers. A glossary of 
terms is a particularly valuable ad- 
junct to the text material. 

As a teaching aid or as a self -check 
for the home -student, there are test 
questions at the end of each chapter. 
Answers are provided for the odd -num- 
bered questions. 

We believe this book deserves a place 
on the reference shelf of any well - 
equipped service shop. As the techni- 
cian grows familiar with its contents 
he will find more and more occasions 
to turn to this text for the answer to 
his day -to -day problems. 

* * * 

e"TELEVISION AND FM ANTENNA 
GUIDE" by Edward M. Noll & Mat- 
thew Mandl. Published by The Mac- 
millan Company, New York. 308 pages. 
Price $5.50. 

This comprehensive antenna guide 
performs a two -fold function in that it 
provides a thorough and basic course 
on antenna theory and a practical 
handbook on antennas and their in- 
stallation, all within a single volume. 

The first part, which covers the prin- 
ciples of antenna systems, has chap- 
ters on wave propagation, transmission 
lines, antenna principles, and directive 
antenna systems and arrays. 

BRAND NEW! 
l495ó Available again very limited quantity 

GAS DRIVEN 120/240 VOLT 
AC 60 CYCLE GENERA- Crated. 

TORS. 300 WATT Cincinnati 

IN 

ORIGINAL 

OVERSEAS 

CASH 

in Advance 

or 20a /a with Order, 

SHIPPING CRATES! Balance C.O.D. 

GJARANTEED NEW AND PERFECT 

Net Weight 56 Lbs. Shipping Weight 102 Lbs. 

FOR FULL DESCRIPTION WRITE TO 

THE MYTRONIC COMPANY 
119 West Central Parkway, Cincinnati 2, Ohio 

IF YOU BUY ON SPECIFICATIONS 

and tops in value, you'll buy the 

TWIN -TRAX* TAPE RECORDER 
'Choice of Engineers Everywhere" 

Compare the guaranteed specifications 
of a Twin -Trax Tape Recorder with any 
other recorder in any price class. You'll 
fine that Twin -Trax gives you more fea- 
tures. better all- around performance and 
mo-e value for your money. 
Complete specifications, performance rat- 
ings and direct factory prices 'n our 
catalog 5109. Send for it today. 

.Trademark Reg. 

AMPLIFIER CORP. of AMERICA 
398 Broadway. New York 13, N. Y. 

big FREE 

DIET offer 

SEE (ID 
PAGE 
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The reference guide deals with an- 
tenna site surveys, choice of antenna 
type, antenna erection, transmission 
line installation, input systems, booster 
amplifiers, antenna type dimension and 
gain charts, dipoles, folded dipoles, the 
"V" antenna, the conical antenna, 
fanned antennas, circular antennas, di- 
rectors and reflectors, stacked and in- 
line units, phased antennas, long -wire 
antennas, yagi construction, u.h.f. an- 
tennas, omnidirectional units, indoor 
antennas, diversity antenna systems, 
rotating antennas, multiple output an- 
tenna systems, and interference reduc- 
tion. 

The text material is lavishly illus- 
trated with charts, line drawings, and 
photographs. The text itself is clear 
and concise and the technician study- 
ing the subject independently should 
experience no difficulty in grasping the 
subject matter. 

30 

ESFETA JOINS NETSDA 
'Tun() service technicians of New 
AIL York voted their organization, the Empire State Federation of Electronic 
Technicians Association (ESFETA), in- 
to the new national radio service feder- 
ation, the National Electronic Techni- 
cians and Service Dealers Association 
(NETSDA). 

The decision to join the national 
federation was made at a recent busi- 
ness meeting attended by twenty -five 
members, representing eight associa- 
tions. 

30 

VETERAN GROUP MEETS 
ON FRIDAY evening, June 8th. the 

New York Quarter Century Wire- 
less Association will hold a dinner 
meeting at the historic Fraunees Tav- 
ern, Pearl and Broad Streets, in down- 
town Manhattan. 

The bar will be open at 6 p.m. with 
dinner served promptly at 7. The pro- 
gram will include talks by several real 
old timers. Non -members are welcome 
as guests of members. The group now 
has a membership of over 350, with a 
chapter in Cleveland. 

Details or reservations may be ob- 
tained from the association's president, 
John I)illlasi, W2FX, 259 West 14th 
Street, New York, New York. 

30 

W.U. TO SERVICE SETS 
ANNOUNCEMENT was made recently 

of the formation of a new Western 
Union subsidiary, Western Union Serv- 
ices, Inc., which will install and service 
television receivers. 

Thomas F. Alr .laies, vicg- president 
and assistant to the president of West- 
ern Union and president of the new 
subsidiary, revealed that arrangements 
have been made with Allen B. Du Mont 
Laboratories, Inc., whereby Western 
Union Services, Inc. will be authorized 
to install and service Du Mont receivers 
in Essex, Passaic, and Union counties 
in New Jersey. 

For the present, operations will be 
limited to the three New Jersey coun- 
ties. Experience during the initial oper- 
ating period will be the basis for plan- 
ning expansion to new areas. 

June, 1951 

ATTENTION: 

ALL ELECTRONIC -TELEVISION ENGINEERS 

For more than 6 years RADIO -ELECTRONIC EN- 
GINEERING, a special edition of RADIO SL 

TELEVISION NEWS, has kept alert engineers de- 
pendably and thoroughly informed on all that's really 
important in electronic engineering. 

Selected and exclusive articles and other specialized 
features of practical and lasting value to electronic 
engineers are added to the content of the regular edi- 
tion of RADIO 51: TELEVISION NEWS. 

Subscribers to the regular edition may change to the 
RADIO -ELECTRONIC ENGINEERING edition by 
remitting an extra dollar for each 6 months of the 
unfulfilled portion of their subscriptions. 

New subscribers please use the lower half of order 
card in this issue. 

The RADIO -ELECTRONIC ENGINEERING edi- 
tion is available only by subscription. 

edition of 

RADIO & TELEVISION NEWS 
185 N. Wabash Ave. Chicago 1, IIII. 

SCARCER Ty!OTUBES 

TUBES 
BOUGHT, 

SOLD, and 
TRADED 

Send Your 
Want and 
Trade List! 

Many Types Available for 
IMMEDIATE DELIVERY - 

WRITE NOW! 
Radio and TV service men, ex- 
perimenters, amateurs . . . we 
have many types of scarce tubes 
ready for immediate shipment. 
Don't use make- shifts or spend 
valuable time 'looking for tube 
sources. Try Electro FIRST ... 
and get the tubes you need with- 
out delay. Get complete list and 
Electro's low prices. It's FREE 
. . . write today! 

ELECTRO SALES 423 W. Randolph St. 
Chicago 6. Illinois 

YOUR SERVICE B SINESS NEEDS!! 
TELEVISION SERVICE REPOT $3.95 

(Box of 100 -3 copy bu loess form) 
TELEVISION SERVICE PLAN - 2.25 

(Book of 100 TV service contracts) 
TELEVISION JOB TICKET 1.60 

(Book of 100 TV job tickets) 
TELEVISION SERVICE CALL BOOK .75 

(Salesbook of 50 riplicate sets) 
RADIO SERVICE RECORD ',, 1.50 

(Book of 100 Radio job tickets) 
RADIO WORK SHEET .60 

(Pad of 50 repair. sheets) 
RADIO SERVICE STANDARD RATE BOOK 1.00 
TROUBLE TRACING IN ACDCRADIOS 1.00 

See them at your RADIO PARTS DISTRIBUTOR 
or write for Illustrated Catalog 2A 

OELRICH PUBLICATIONS 
4135 N. Lawler Ave. Chicago 41, Ill. 
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XEIIVICE 4tE' 

EVES Soundcraft Labora- 

tories afford you the best in 

television picture tubes at 

prices consistent with such 

quality. When replacement 

requirements dictate the need 

for high efficiency and fidel- 

ity, Reeves products are the 

answer. Experienced service- 

men have found that they al- 

ways result in satisfied cus- 

tomers - and a profitable 
service operation. 

Soundcraft 
rectangular 

television tubes are available 

in 16 ", 17" and 20" sizes. 

You can use and recommend 

them with assurance because 

they are backed by the great- 

er integrity and experience 

of the Reeves name, a fore- 

most manufacturer in the 
electronics and recording 
field throughout the country 

for twenty years. 

REEVES 

Ç 
CORP. 

TWENTY YEARS OF LEADERSHIP IN SOUND ELECTRONICS 

10 EAST 52nd STREET, NEW YORK 22, N. Y. 

EXPORT- REEVES EQUIPMENT CORPORATION 

10 EAST 52nd STREET, NEW YORK 22, N.Y. 
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Service Industry News 

AS REPORTED BY THE 

TELEVISION TECHNICIANS LECTURE BUREAU 

Service Looks at U.H.F. TV 
THE Federal Communications Com- 

mission's table of proposed fre- 
quency allocations for v.h.f. and u.h.f. 
television warmed the hearts of sea- 
soned independent service business op- 
erators in fringe, far -fringe, and non - 
television areas. The picture it paints 
of more than 1800 TV broadcasting 
stations spotted across the country in 
more than 1200 cities and towns 
spelled out opportunities- opportuni- 
ties to build up their own businesses 
and for the birth of more small service 
businesses than any industry ever cre- 
ated before. 

A careful study of the cities and 
towns that are slated for channel as- 
signments promised television pro- 
grams in practically every nook and 
cranny of the country. With channel 
allocations proposed for such small, 
far -flung towns as Bottineau, North 
Dakota; Millinocket, Maine; Alpine, 
Texas; Hancock, Michigan; Douglas, 
Arizona, and Brewton, Alabama -to 
cite only a few -the miracle of tele- 
vision as a vehicle of entertainment 
and as the Aladdin's lamp lighting the 
way to new levels for service business, 
would work its wonders on the Main 
Streets of America as it did in its early 
days in the metropolitan areas. 

But what does it mean in terms of 
new business opportunities in the in- 
stallation and service business ? 

The new channels- numbers 14 to 65 
-are in the u.h.f. band. This band will 
start at either 472 megacycles or 500 
megacycles depending upon the FCC's 
final decision on the need for this sec- 
tion of the spectrum for multi -chan- 
nel, common carrier, broadband, mo- 
bile telephone service. This is the 
service that would enable you to have 
telephones installed in your installa- 
tion trucks so that you could communi- 
cate with your field service or installa- 
tion men at any time. 

The u.h.f. television channels will 
be spread across 400 megacycles, 
more or less, of the spectrum up to the 
top frequency of 890 mc. These u.h.f. 
frequencies pose a number of propaga- 
tion and reception problems. In the 
first place, it is difficult to develop a 
lot of transmitting power at these fre- 
quencies of operation which limits the 
effective range of the transmitters. In 
the second place, there is less bending 

of the waves than there is at v.h.f. 
television frequencies so that your "sig- 
nal line of sight" is not far off from 
the "optical line of sight." 

It is quite probable that every in- 
stallation where u.h.f. reception is de- 
sired will require an outdoor antenna. 
So the television service business will 
require adequate facilities for the in- 
stallation and maintenance of anten- 
nas just as the television contract or- 
ganizations in the large cities have 
found it necessary. 

U.H.F. Tube Developments 
For a long time we have heard that 

u.h.f. television would be a long time 
in developing even after the channels 
were selected and assigned. It was 
said that little progress had been made 
in developing transmitting tubes that 
would generate a satisfactory volume 
of power at these frequencies. 

But it is interesting to note that 
both Westinghouse and G -E announced 
and displayed transmitting tubes capa- 
ble of operating at these high frequen- 
cies, at the IRE convention in New 
York City earlier this year. 

G -E, as a matter of fact, announced 
both a transmitting tube and a (com- 
paratively) high -powered transmit- 
ter for u.h.f. The tube is said to be 
capable of operating at frequencies up 
to 900 megacycles with a 1 kilowatt 
output. The transmitter, which is now 
undergoing preliminary tests, utilizes 
a new type of u.h.f. velocity -modu- 
lated 5- kilowatt tube working into a 
radically new type of transmitting an- 
tenna that is claimed to increase ef- 
fective radiated power by 20 times. 

The Westinghouse tube -a reflex 
"resnatron " -is still in the laboratory 
stage. Its development is said to be 
pointed primarily toward color tele- 
vision transmissions in the u.h.f. range. 
It is claimed that this tube in labora- 
tory tests has delivered approximately 
1500 watts of power and with modi- 
fications now contemplated it may be 
possible to increase this output by as 
much as six or seven times. 

These developments are very im- 
portant in appraising the element of 
"time" in the building of stations for 
u.h.f. telecasting after the construction 
freeze is lifted. In the RCA u.h.f. field 
experiments a modified standard 500 - 
watt RCA v.h.f. broadcasting trans - 
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LABCO TV CABINET 

ONLY $5450 COMPLETE 

Sise 
M-40' 
D-24' 

MODEL #600 $54.50 COMPETE 

Dramatic bargain for a 630 chassis or 
kit. This top quality hand -rubbed 
mahogany cabinet by Labco comes 
equipped with rectangular mask and 
safety glass for any picture tube size - 
or blank panel if desired. Complete 
with flexible tube mounting assembly. 
Simple lines make this cabinet a top 
choice for conversion. Write for yours 
now at this special low price. 

20% Cash with Orders 
and balance C. O. D. 

LABCO ELECTRONICS, INC. 
1849 East Venango St. 

Philadelphia 34, Pa. 

SENSATIONAL 
SUMMER SALE 

BUY NOW AND SAVE $$$ 
300.01,11A TWIN LEAD TV LINE 
$3.89 per hundred ft. ($35 per thousand ft.) 
ill 20C and SIN 26Y 

o 
, complete ,lete with all 

tubes and dynamotor, excellent condi- 
It-223, good condition with one :tuning '_ .» 

nit 16.95 
BC-433, good and excellent with all wr 

tubes SPECIAL! 29.95 
BK -22 RELAY, Brand New 4.89 

PAPER TUBULAR CONDENSERS 
1 MFD Q 400 V .. .15e ea. 
.25 Q 200 V. (Molded Paper).. 

4e ea. t$35 a thousand) 
.05 Q 100 V 3c ea.( $25 a thousand) 

Q 400 V. 
.óo5 N 400 V. 
.2 Q 400 V. 
.0025 e 400 V 
.001 N 000 V 
.0002 Q ono V 
.02 e 800 V. 

4c ea. t$3.3 a thousand) 
Se ea. 4$45 a thousand) 
5e ea. t$45 a thousand) 
5e ea. ($45 a thousand) 
6c ea. ($55 a thousand) 
6c ea. i$55 a thousand) 
6c ca. 1$55 n thousand) 

TERRIFIC KIT SALE 
Kit of 50 Assorted KNOBS $1.19 Nil of 100 Assorted PAPER TUBULAR 

CONDENSERS, 200 to -800 V 5.75 Kit of 10 Assorted VOLUME CONTROLS 2.79 Kit. of 100 MICA CONDENSERS 4.95 Nit of 50 TRIMMERS 1.98 Kit of 1(10 CERAMICON CONDENSERS 4.95 

DYNAMOTORS 
PE 73 -used, F /ßC 375 $4.95 
PE 94 -used, E/ SCR 522 4.95 
DM 33A-brand , original carton 4.95 

FILTER UNIT 
This unit is an excellent buy for parts alone. 

r 

Some parts are worth nuire than re asking for the whole unit. 
1 -40 MFD Q 450V ;1 -1000 MFD e 12V;1- 

MED N 40oí; 2-.5 5 MIED Q 50V; 1 -.01 .5 
MFD Q 411)0V: 2 -20 watt Resistors: 2-Filter 
Chokes: 3 -RE Chokes: I -OPST Toggle Switch. Miscellaneous hardware. , etc. 
Brand New, Original Packing 

e. 
89c ea. 

for $7.50) 

GRAB BAG! 10 LBS. RADIO PARTS 
Transformers, Chokes, Condensers, Switches, Re- sistors, Sockets, Knobs. Insulators, etc. ONLY $1.79 

MINIMUM ORDER -$2.00. Send 25% deposit 
with order. balance C.O.D. Shipped F.O.B., 

N.Y.C. IN. I'.C. residents add 2.c sales tax.) 

RED ARROW SALES CO. 
Dept. A 

63 East Broadway, New York 2. N. Y. 
Phone: COrtlandt 7 -5425 

mitter was used. The modifications 
enabled them to produce approxi- 
mately 1 kw. of output power and to 
develop an effective radiated power 
of 14 kw. through the use of a high - 
gain transmitting antenna. 

The rapid development of satisfac- 
tory transmitting equipment for u.h.f. 
will probably follow the pattern of 
v.h.f television. When the first TV 
stations went on the air it was thought 
that years would be required to build 
the transmitter equipment for all of 
the stations that had been granted 
CP's. Yet in about three years' time 
all of the valid CP's were completed 
and the stations were on the air with 
television programs. 

The unstable world situation makes 
it impossible to forecast potential de- 
velopments with any reasonable de- 
gree of accuracy. However, since it 
is the avowed objective of the national 
defense planning boards to try to ex- 
pand the country's economy at the 
same time they are building up our 
defense potential, it is reasonable to 
assume that u.h.f. television will move 
forward rapidly after the station con- 
struction freeze has been lifted, chan- 
nel assignments granted, and CP's is- 
sued. There are a number of economic 
and military reasons why it should. 
Possibly the only serious deterrent to 
a rapid renewal of telecasting devel- 
opment and expansion in both the 
v.h.f. and u.h.f. regions after the freeze 
is lifted would be an all -out shooting 
war. 

What to Do 
If nothing stops the expansion of 

telecasting facilities, the most dra- 
matic effect of the new allocations will 
be when stations are built in the pres- 
ent far -fringe and non -television areas. 
Radio service businesses in these areas 
will be lifted to new levels of activity 
with the first flush of receiver sales. 
The management practices that are 
put in effect immediately when this 
business gusher starts to flow will be 
the determining factor in whether a 
long- range, profitable business is cre- 
ated or one that will pass out as a 
failure when the sales boom subsides. 

There is little time available for in- 
stalling an accounting system or for 
guarding against the stock shrinkages 
and losses that can devour the normal 
earnings of the business after TV tele- 
casting starts. Once the drive starts 
to sell receivers in the reception area 
of a new station the service shop oper- 
ator and all of the technicians he will 
be able to hire will find each day far 
too short to handle the installations 
he is called on to make. 

The time to plan a television service 
business is before it starts. 

Fortunately, new television service 
operators have available to them a 
wealth of service business operating 
information that was unavailable to 
operators entering the business four 
and five years ago. This information 
is the hard -won product of experience. 
It is the sum of practical "do's" and 
"don't's" learned the hard way by 

ENTER RADIO 
TELEVISION 

§witAieghll 
As a young man with a career to build, 
you may today be interested primarily 
in training for Radio - and perhaps 
for TV. But - who knows . . . you 
may some day have both the desire 
and opportunity to climb further and 
become an Electrical Engineer! Here, 
then, is a world -renowned educational 
plan that permits you to use your Ra- 
dio training as a major stepping -stone 
to an even greater career. 

IN 12 MONTHS BECOME A 
RADIO TECHNICIAN 

Train here for radio shop operator or 
serviceman, mobile receivers and all 
types of transmitters, and for super- 
vision of service personnel. You may 
then advance immediately, or at any 
future date, into courses described 
below. 

IN 6 ADDITIONAL MONTHS 
you become a 

Radio -Television Technician 
An additional 6- months course gives 
you intensive TV Technician's training - under the personal guidance so nec- 
essary in this expanding field. 

ALSO...YOUR RADIO COURSE IS FULL 
CREDIT TOWARD THE B.S. DEGREE 

IN ELECTRICAL ENGINEERING 
The Radio course, while complete in 
itself, is one -third of the college pro- 
gram (major in Electronics). Further - you are guided scientifically toward 
specialization beyond basic engineer- 
ing training. 

B.S. Degree in 36 months. 
Military, practical or prior 
academic training evalu- 
ated for advanced credit. 
Terms open July, October, 
January, April. 

MILWAUKEE 
SCHOOL of ENGINEERING 
Technical Institute College of Electrical Engineering 

FREE -Write for "Occupational Guid- 
ance Manual" and 1951 Catalog. 

r,,,,, S 
MILWAUKEE SCHOOL OF ENGINEERING 
Dept. RN -651, 120 N. Broadway 

Milwaukee, Wis. 

Without obligation, mail Occupa- 
tional Guidance Manual on: 

Radio -TV Electrical Power Welding 
Heating, Refrigeration, Air Conditioning 

Also send 1951 Catalog for Electrical Engineering, 
B.S. degree in Electric Power Electronics 
Name Age 

Address 

City Zone. ..State 
Check if World War II Veteran 

June, 1951 I-17 
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4GET THAT PICTIJIJE! 
WITH SNYDER'S 5- ELEMENT 

YAGI 
TELEVISION 

ANTENNA 
For Fringe & Ultra- Fringe Areas 

Get Wanted Channels 
Bright. Clear and 

Without Interference 

Highly directive a n d closely 
tuned to each channel. Cuts in- 
terference and noise to a mini- 
mum. Five elements; One fold- 

ed dipole, three directors, and one reflector. Indi- 
vidual array for each channel. Specify. 

Less Channels ft7 aG Channels OA on 
Mast 2 to 0... C "0 7 to 13.. F ü 

UNBEATABLE TV RECEPTION 
BEST FOR THE FRINGE AREAS 

Snyder Lazy XX 
TV ANTENNA \ 
Complete with 

three 31/2 ft. masts 
and ad¡. mounting 

base r 

Extremely 
construction. 

hi -gain. `lam® 
Superior ' 
Designed withstand 

11 weather condi- 
dal Dons. 

XX 
stacked double old. 

cal Lazy d type. Just nhan, 
tighten and erect. All TV Chan- \ S183) n Is and Fla You also get guy J 10/{l7 

ire i gy and connecting stubs. 
used with type 

lead-in 
C72 

used with any type lead -in to 
300 ohms. Order model TX -2. 

TV ANTENNA ACCESSORIES 
STEEL EXTENSION POLES. Weather treated. 

10 ft. long, 11/4" di. $2.19 
5 ft. long, 11 /y" di. Crimped end 1.35 
31/ ft. long, 11/4" di. Crimped end 1.19 

ANTENNA SWIVEL BASE. Aluminum .45 Fits 11/4" O.D. mast section 
GU 

24 els, 50 ft. e 
W r6 strand cll. interrconnected 6.00 

CHIMNEY MOUNT BRACKETS. Complete with 
strap 1.59 

3" 300 OHM STAND OFF INSULATORS 
Wood s type (4e ea.) per 100 2.95 screw-in 

TWIN 
ea. 

SNAP ON TWIs LEAD INSULATORS 06 Fit 
LIGHTNING 

masts. 
ARRESTORS 

Each . 

JFD LIGHTNING ARRESTORS (AT -105/ 3.35 
JFD 

CO 
LIGHTNING 

ttoNbaseboardTOR 
(AT -1051 .75 

TIE RODS for double V type antenna. Pr .85 
TIE RODS for conical type antenna. Pr. .85 
TIE RODS for inline type anie4nna. Pr .85 
10" MAST COUPLINGS for 1 / masts .90 
8" MAST COUPLINGS for 11/4" masts.... .45 
46 STACKING ASSEMBLY. 4 rods and a center 

tie point. For stacking 2 double XX arrays. 1.95 
PEAK ROOF MOUNTS for all type antenna in- 

stallations. Fits wall, flat roof. any angle 
Peaked imof. For masts 3/4" to 11 /z" 2.69 

HEAVY DUTY MAST BRACKETS W8 -2. Ad- 
justable up to 18" from wall. For masts 
1" to 11/2" di. Pr 3.75 

STANDARD TV FRONT END. Overall $2r1 95 
Shaft Length 3 15/32" .p L.7 .7 

NEW! Bigger, Better Edition! SAM'S 
ANTENNA MANUAL $2200 

CONVERT TO 14- 16- I7- 19.20" PICTURE 

SENSATIONAL NEW 
H.V. TRANSFORMER 

Plenty of Width with Voltage to Spare 
For converting all TV 
sets using RCA type fly- 
back transformer. Will 
furnish plenty of width 
and voltage for tubes 
up to 20 ". This high- 
efficiency, ferrite -core 
transformer and a 20.- 
000 V, 500 mmf con 
denser will solve all 
your horizontal scan 
problems. No other 
power circuit replace- 
ments necessary. Order 
the sensational "8129" 
H.V. transformer today. 

20,000 V., 500 mmf. Condenser 51.35 
SPECIAL 70° YOKE 

For use with above transformer. Model $/1 Ç0 
D -Y -B -130 P+F .D l! 

WRITE FOR FREE "FYI" BULLETIN 
Address orders to Dept. RN -6 

or Call Mulberry 2134 

WHOLESALE Ill RADIO PARTS CO., Inc. 
311 W. Baltimore St. 

BALTIMORE h MD. 
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men who safely steered their service 
businesses through the seas of their 
mistakes and from the lessons gleaned 
from the records of the businesses 
that failed. 

Contract Service 
The annual service contract, if the 

monies involved are properly handled 
by the service contractor, will provide 
the set owner with the best kind of 
continued service and the contractor 
with an assured income to maintain 
his organization during . the lull sea- 
sons that are part and parcel of the 
radio and television business. 

Unfortunately, the mishandling of 
many television service businesses 
with the resultant loss of service to 
those who paid for it, has thrown the 
annual service contract into a bad light 
in many areas. And many receiver 
retailers with low moral business 
standards, treated the service contract 
monies they collected on receivers they 
sold as part of their business profits. 
They farmed out their service calls to 
men who were poorly equipped to han- 
dle television service with the result 
that the Better Business Bureaus have 
been swamped with customers' com- 
plaints stemming from these unscrup- 
ulous practices. 

Many of the fast -dollar schemes that 
badger legitimate service operators in 
the metropolitan areas will not be a 
factor in the smaller cities and towns. 
This is particularly true of retailers' 
relations with their customers because 
the complaints of a few dissatisfied 
customers in a small town can ruin 
a dealer's business. 

There is a possibility that the inter- 
est in contract service will be revived 
with u.h.f. television. The prospec- 
tive television service contractor or 
operator will do well to study the 
methods of handling contract monies 
that have proven most satisfactory for 
the successful TV service contractors 
in the large cities. 
Antenna Installations 

The most profitable antenna instal- 
lation that any service operator can 
make is one that will weather any 
storm that may strike his community. 
There are always antennas that can 
be bought at a price that might appear 
to add a dollar or two to the profit 
from installations but when a lot of 
them fold up in one bad storm it wipes 
out not only that seeming extra profit 
but may jeopardize your entire busi- 
ness. 

In making antenna installations you 
become involved in an important new 
factor in any successful television 
service business. That is " customer 
relations." You can leave a happy or 
a disgruntled customer each time you 
finish an antenna installation. If you 
leave a disgruntled customer you have 
trouble on your hands throughout the 
life of that service contract. 
Fundamentals of TV Service 

The television service business is a 
technical business enterprise. For the 
shop owner the emphasis is definitely 

agt V11:4114 
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Mastertape 
Professional Broadcast Magnetic 
Tape, Plastic Base, 1200 ft. reel 

50% plus 10% 
OFF LIST PRICE 

Brown Oxide Tape (List Price $5.50) 
NET TO YOU = $2.48 

Black Oxide Tape 

(List Price $4.00) 
NET TO YOU = $1.80 

In Quan. of 10's- F.O.B. N.Y. 
Jobbers -write for special prices. 

111111111111111, 

BRAND NEW TUBES 
1B22 ..$ 2.95 6AB7,1852 $1.39 7240 ..$ 2.75 
1627 
1B38 

.. 17.95 
. 29.95 

6A N5 ... 4.95 
6B8 . . . . 1.39 

725A 
726C 

.. 6.95 

. . 49.50 
2C40 
2C44 

9.95 
1.44 

6F4 .. 4.50 
6SH7GT.. .89 

832 
832A 

.. 5.95 .. 9.95 
2C51 
2D21 

4.95 
1.59 

12A6 ... .98 
12 H 6 .. .89 

836 . 

837 
.. 3.95 .. 1.95 

2J21Á 
2J22 

. 14.95 
22.95 

32L7GT.. .79 
25DR ... 9.95 

872A 
884 

.. 2.75 

.. 1.75 
2J31 
2J32 

. 34.50 
37.50 

3047E .. 14.50 
446A . 1.19 

1616 
1619 

.. 3.38 .. .29 
2.133 
2.134 

. 37.50 

. 37.50 
446B ... 1.65 
450TH .. 39.50 

1625 
1629 

.. .45 .. .39 
2.162 
3B24 

. 41.50 .. 3.50 
464A 9.95 
700A,B /D 16.95 

8020 
8025 

.. 1.98 .. 4.95 
3E29 
3Q4 . 

. 14.50 
.. .98 

706CY .. 39.50 
706GY .. 49.50 

9001 
9002 

.. 1.75 .. 1.50 
354 
4C35 

.98 .. 29.95 
7078 ... 14.95 
717A . 1.49 

9003 
9004 

.. 1.75 .. .75 
4.131 . 89.50 723A.ß. . 14.95 9005 1.75 
Send on cour inquiries! We carry a complete stock of 
Radio and TV Tubes 6, electronic parts. 250/o deposit 
with order. Bal. C.O.D. We pay highest prices for 
surplus stocks in tubes! 

J. S. H. SALES -CO. 
Dept. R -1, 7552 Melrose Ave., Los Angeles 46, Calif. 

WE PAY TOP DOLLAR 
for all types of 

SURPLUS ELECTRONIC EQUIPT. $ 
Regardless of Condition. Ready Cash for: $ 

ART -13 Xmitter 1.100 Test Sets 
DY -17 Dynamotor BC -348 Rcvr. 
TS -12 Test Sets BC -788A, AM, B or C 

TS -13 Test Sets 1 -152A, AM, B or C 

MN -26 J or K ARC -1 ARC -3 
BC -342 Teletype Equipment 
BC -312 Any Test Equipment 

flus anything you have in Electronics Equipment. $ 
Send your complete list, present condition and 
asking price to: 

WEST REGION ELECTRONICS 
Dept. V -2 

1437 S. Norton Ave. Los Angeles 19, Calif. 

/ SENSATIONAL NEW BOOK 

ELEMENTS of SINGLE and DUAL 

TRACK MAGNETIC TAPE RECORDING 

and 1001 APPLICATIONS 

by A. C. Shaney 

INFORMATIVE! INSTRUCTIVE! INTERESTING! 

ONLY 
$1.00 
POSTPAID 

The book that brings you up -to- 
date on tape recording. Com- 

plete history, theory, design and 
uses. 144 pages of FACTS! 

Order today. Remit with 
order, please. Booklet 
mailed same day. 

AMPLIFIER CORP. of AMERICA 
398 -2 Broadway, New York 13, N.Y. 
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on the business part of the activity; 
for his employees the accent is on 
technical knowledge and skills but 
with a very new and important ele- 
ment added -customer relations. 

From the over -all technical stand- 
point, u.h.f. television introduces a 
whole new series of circuits and com- 
ponents and their peculiarly individ- 
ual problems. A television receiver 
will be tunable to the 64 channels in 
the proposed series of allocations plus 
either 13 or 18 "flexibility" channels 
that have been reserved for special 
applications or assignments. Fre- 
quency -wise, it will have to tune from 
54 megacycles to 890 megacycles. 

By the time the new u.h.f. areas get 
broadcasting stations combination re- 
ceivers will probably be available. At 
the moment, it appears as if some type 
of dual receiver will be provided. This 
would employ a converter to tune in 
the u.h.f. frequencies and a chassis 
similar to the present receivers for the 
v.h.f. band. 

U.II.F. in Metropolitan Areas 
The ten million receivers now in use 

undoubtedly will be adapted for u.h.f. 
reception through the use of convert- 
ers. The conversion of receivers in 
any metropolitan area spells out a 
business that will run into hundreds 
of thousands of dollars. This tremen- 
dous volume of business will probably 
spawn a lot of conversion "specialists" 
-businesses which concentrate on con- 
verting particular television receiver 
models with a production line system 
for handling them. This type of spe- 
cialization was very effective in han- 
dling receivers for picture tube con- 
versions and it will probably prove 
even more so in converting receivers 
for u.h.f. 

Present television service contract- 
ors will probably gear up quickly to 
handle this type of business. They 
hold a decided edge over any new com- 
petition that may develop in that they 
have the installation and service fa- 
cilities already available to accomplish 
the antenna installations and to serv- 
ice the converted receivers under con- 
tract. 

The antenna installation business in 
metropolitan areas will probably ac- 
quire a new vigor with the advent of 
u.h.f. Physically, the antennas neces- 
sary for these high bands are small 
and some of the most successful in 
experiments have been simple "V" 
types. When they find it imperative 
to put up an outdoor antenna to re- 
ceive u.h.f. many people who have con- 
tinued to view poor pictures because 
they would not install an antenna will 
undoubtedly arrange for multiple units 
and see the first really good pictures 
on v.h.f. on their own receivers. 

Management Bulletin Available 
The business management and tech- 

nical requirements for a successful in- 
stallation and service business are 
much too extensive to be fully covered 
in this department. The editors feel, 
however, that the thousands of men 
who will be expanding their radio ser- 
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Ge+ the practical 
+raining you need 
to qualify for high - 
paying TV servic- 
ing jobs. Take TCI 
Training! 

You Train at Home... 

Set Your Own Pace... 

Learn by Doing. 

You Build and Train 
on Large- Screen TV 

Receiver Given With 

You train at home with an easy -to- follow, 
PRACTICAL program, designed by service- 
men for servicemen. It's non -mathematical 

. . . all practical television servicing with- 
out theory; without repeating your radio 
training. It's based on field- tested servic- 
ing techniques perfected by more than 200 
TV servicing experts. You learn testing, 
servicing, repair, set conversion, master an- 
tenna installation field- servicing short -cuts. 
Complete sections on COLOR TV, COLOR 
CONVERSION and UHF are also included! 

YOU LEARN BY DOING! 
You actually build and train on a large - screen TV receiver, given to you as part of the course. This set is yours to keep! In 
addition, as an optional feature, you can get 
TWO WEEKS ACTUAL FIELD EXPERI- 
ENCE going on service calls and working on 
the repair bench for Chicago's largest in- 
dependent TV servicing organization. Age 
is no barrier. Many TCI students are over 40. 
ACT NOW! Fill out and mail coupon for 
FREE Catalog and Sample Lesson. Write 
TODAY. 

TELEVISION 

e 

e 
e 
e 
e 
e MEN WITHOUT RADIO TRAINING! T.C.I. 

offers you a low -cost, 5 -7 week Pre- Televi- 
sion Course in Radio -as special preparation e for TV. Mail coupon for details. 

e Milton S. River, Active President of T.C.P., is e a Registered professional engineer, TV consult- 
ant, author of TV Books. 

You Get Actual Field 

and Bench Experi- 
ence with a Service- 

Company. 

MAIL NOW FOR FREE BOOKLET 
e MILTON S. RIVER, President e TELEVISION COMMUNICATIONS INSTITUTE e 205 W. Wacker Dr., Dept. 1 -K, Chicago 6, III. 

Yes, Mr. Kiver! Rush FREE Catalog and Sam - 
ple Lesson on practical home training in TV e servicing. I am not obligated. Salesman will 
not call. e 

e Name Age 

Address 

COMMUNICATIONS e City Zone.... State 
INSTITUTE 0 D Beginners: check here for full facts on Pre - 

205 W. Wacker Dr., Dept. 1 -K, Chicago 6, Illinois 
TV Radio Course. 

ANNOUNCING THE SENSATIONAL 

ESHER 
HIGH QUALITY 

Phonograph PreamplIfIer 
Here is the top quality, reasonably priced preamplifier you have 

always wanted. The FISHER provides exact equalization for low - 
level magnetic pickups of any make, such as GE, Pickering, Audax, 
Clarkstan and others; also used as a microphone preamplifier. 

Net price only $12.47 

Outstanding Features: 
Uniform response, 30 to 20,000 cycles. 

Self powered. Two stages of triode 
amplification. Extremely low hum. 

Full low -frequency equalization. High 
gain. Completely enclosed chassis 
with bottom cover. Plugs supplied. 

Output cable can be up to 50 feet in 
length. SIZE: 33/4 x 35/8 x 35/8 high. 

WRITE FOR FULL DETAILS 

FISHER RADIO CORPORATION 
39 E. 47TH ST., NEW YORK 
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WITH 

By T. V. WIRE PR 

VCTS 

/ 
` 

LOWEST LOSS I Tests 
prove Open Line insures 
less than '/6th the loss from 
good quality leadin. 0.5 DB 
loss per 100 ft. at 200 mc. 
Holds the signal stronger on 
long line installations -makes 
fringe and remote area 
installations possible where 
all other lines fail. 

LASTS LONGEST! Resists 
atmospheric conditions indefi- 
nitely! Grueling 300 hour salt 
spray corrosion test proves 
ability to withstand the elements 
in any climate, any area. Poly- 
styrene spacers every 6- inches- 
air insulated. Guaranteed 5 

years. Write for authentic 
notarized proof of actual 
laboratory results. 

MOST PROFITS ! So little 
difference in cost, customers 
readily agree it pays to protect 
precious receiver investments 
with quality installations. 
Pocket the extra profits 
by increased sales and 
elimination of costly 
call backs. 

Through Your 

Distributor - 
or Write: 

THE PERFECT FINAL TOUCH J,f 

TO QUALITY INSTALLATIONS I In . 
4852 Santa Monica Blvd., Los Angeles 27, Calif. 

1511 

vice businesses to handle television 
installation and service would greatly 
benefit from a study of good service 
business practices before TV reaches 
their localities. The first television 
service contractors had to acquire 
their man a g e m en t "know -how" 
through trial and error. Many of their 
mistakes were costly and in some cases 
ended in business failure even though 
other management factors were sound. 

A special bulletin has been prepared, 
"Television Service Business Manage- 
ment," that includes the important 
facts for successful service business 
management proven by practical ex- 
perience. You may obtain a copy of 
this bulletin without charge by send- 
ing a stamped, self- addressed envelope 
to the Service News Editor, RADIO & 
TELEVISION NEws, 185 North Wabash 
Ave., Chicago 1, Ill. 

30 

PETITION DENIED 
THE Federal Communications Corn- 

mission has denied the petition of 
the American Radio Relay League to 
reopen proceedings on Docket No. 9295 
for the purposes of rearguing the mat- 
ter of providing an Amateur Extra Class 
of amateur operator license. 

The Commission held that the peti- 
tion did not raise any question or sup- 
ply any pertinent information not 
already brought to the attention of the 
Commission in this proceeding in writ- 
ten comments filed by the ARRL and 
arguments presented to the Commis- 
sion in its behalf by counsel at the oral 
argument held before the Commission 
en banc on June 2, -1950. 

Commissioners Sterling and Hennock 
voted to grant the petition while Com- 
missioners Walker, Hyde, Webster, and 
Jones dissented. 

30 

STUDY QUESTIONS 
THE Federal Communications Com- 

mission has announced that study 
questions for the newly- established 
"Novice" class amateur licenses are 
now available without charge. 

The list of study questions is being 
distributed by all of the Commission's 
field examination offices or may be se- 
cured by writing the Secretary, Federal 
Communications Commission, Wash- 
ington 25, D.C. 

The examination for the Novice class 
license will consist of a code test, at the 
rate of five words -per- minute, and a 
written examination consisting of twen- 
ty questions of the multiple -choice type 
on the subjects of rules and regulations 
essential to beginners' operation, in- 
cluding sufficien t elementary radio 
theory for the understanding of those 
rules. 

The new Technician class license, 
announced simultaneously with the 
new Novice license, will require success- 
ful completion of the same examina- 
tion as that given for the existing Gen- 
eral and Conditional classes with the 
exception that the code requirements 
will be five words -per- minute instead 
of thirteen. 

Licenses for these new classes are not 
available until July 1, 1951 and the field 
offices of the Commission will not be 
prepared to conduct these examina- 
tions prior to that date. 
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with ARMY FIELD 
D 'itr 

1f 

u:II 

TELEPHONES and 

TELEPHONE WIRE 

Reconditioned AID- purpose -all- weather 
LIKE-NEW This is genuine W110B Army Field EE -8 Phones, 
per QqO 50 

Wire on original steel reels. In- 
pair. aasi LLáJ sulated, 2- conductor, copper -steel 
strands. Excellent for all types of communication. 
Used extensively by telephone companies, industry, 
engineering projects, ranches, public address systems, 
etc. 
GRADE I -New, unused, excellent condition. 

Mile reels (wt. 160 lbs.) 
S 11 

9.50 
Half -mile reels (nt. 80 lbs.) 0.00 

GRADE II -New, unused, good condition 
Mile reels..$ 1 5.50 Half -mile reels 8.00 

ACT NOW! LIMITED SUPPLY! 

All prices F.O.B., Sacramento. No C.O.D. (Calif. resi- 
dents add 3% for sales tax.) Prices subject to change 
Without notice. Send check or money order. 
LORIS SALES, P. 0. Box 1896 -M6, Sacramento, Calif. 

big FREE 

GIFT offer 

SEE 0PAGE 

SCARCE BUYS! 
SIG. GEN., Measurements Mod. 78B LN.. $ 95.00 
SIG. GEN., Dumont, .2 -125 CPS. LN.... 110.00 
B.C. 375 XMITTER, All TU's and Dyn. .. 49.00 
B.C. 423 SIG. GEN., pulse mod. TV Freq. 19.00 
METER, Freq., 350 -450 Cy. 90 -140V. 1/a 

of 1 % , for aircraft, shop, etc. New.. 19.00 
TV TUNER, (S -T) has -FM and tubes. New 14.95 
ARC. 5 REC., 3 -6 Mc. less dial and Dr. NL 4.95 
HAM XMITTER, 500 Watt phone deluxe. 175.00 
HAM XMITTER, 150 Watt phone -C.W.. 80.00 
COND., 3 MFD. -4000 V. Oil. New.... 4.95 
COND., 4000 MFD. -30V. Electrolytic.. 2.95 
GF /RU COIL SETS, for Rec. and Xmitter. .50 
TWIN LINE, 72 ohm 7/21 wire 1 KW... .04 
TRANS., 230/460 V. .750 KVA. New.. 7.95 
TUBING, red plastic #20 wire, 1500'... 4.95 
RACK CABINET, 19 Lg, 83/4 H, 13 Dp... 4.95 
INSULATOR, Deck Ent. 9" Dia. bowl. New 1.95 _ 

DYNAMOTORS, 12V.- 580V.210 ma. New 14.95 
Xtals, 120, 5675 -8650 Kc in 25 KC step 49.00 

FOB Hemp., 25% with COD orders 
ALGERADIO 

385 Jackson St., Hempstead, N. Y. 

SHOOT TV TROUBLE 

FAST! 
With H. G. CISIN'S RAPID 

"TV TROUBLE SHOOTING METHOD" 
EARN more money!! Locate television troubles by 

this quick, entirely n method. Rapid checks enable 
you to locate all faults in record breaking time regardless 
of make or model! 160 Picture, Raster, Sound trouble 
symptoms. Over 100 Rapid Cheeks including over -all 
alignment checks, 26 illustrations; simplified step -by- 
step directions! 

INCREASE your earning power with the most val- 
uable aid to TV servicing ever written! SEND YOUR 

NAME AND ADDRESS '- 
TODAY. With only 00 

RUSH COUPON NOW! 

H. G. CISIN, CONSULTING ENGINEER, Dept. N -3 

200 Clinton Street., Brooklyn 2, N. Y. 

1 

IName 
IAddress 

City Zone State 
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100 -Watt Transmitter 
(Continued from page 45) 

the shielded wire. The 3x6 inch hole 
in the chassis for the output coils, 
and the shielded compartment for 
the oscillator coils and condenser 
are about the only sheet metal work 
involved. The bandswitch is a Gen- 
tralab unit, and can be assembled 
to switch the r.f. coils as well as the 
oscillator and FM sections if desired. 
A separate three -gang unit was used 
for the oscillator grid and FM, as 
shown in the photographs, but this 
could be an extension of the plate 
switching. 

The final tank coils are arranged as 
a turret around the three switch 
wafers, but this is subject to the in- 
genuity of the individual. In general, 
keep all of the r.f. leads short, keep all 
the bypass condensers as close as pos- 
sible to their circuits, and form the 
shielded wire of the a.c. and power 
leads into bundles close to the chassis. 
Make all grounds to the bus, which can 
be a copper strip or a heavy wire. A 
single 0 -100 ma. meter is switched to 
read currents, with a shunt of No. 32 
wire wound on the 10 ohm resistor 
in the 1000 volt lead to double the 
reading. 

Those results? 100 watts of clean 
r.f., right on the table, with single dial 
control (except for touching -up the 
final at band edges) that so far has 
worked just about everything we have 
called. 

30 

RADIOMEN NEEDED 
FROM the American Radio Associa- 

tion, C.I.O., 5 Beckman Street, 
Room 313, New York 7, New York comes 
word of the urgent need for ship radio 
officers for assignment virtually any- 
where in the world. 

According to the ARA, the FCC has 
announced an order re- establishing the 
Temporary Limited Radio Telegraph 
Second Class Operator License, other- 
wise known as the TLT. Any person 
who held a First or Second Class Radio 
Telegraph Operator License between 
January 1, 1940 and January 1, 1951, 
which has since expired, is eligible to 
apply for a TLT whether or not he has 
had experience under such license. 
Written application must be made to a 
district FCC office. A minimum exam- 
ination, consisting mainly of 16 wpm 
code test, is required. The TLT will be 
valid for shipboard operation only. 

Any holder of a First or Second Class 
License which has expired since Jan. 1, 
1951, may renew without examination 
and without any service time. 

Holders of regular or temporary tele- 
graph licenses are invited and urged to 
apply for, current openings as ship radio 
officers, paying between $100 and $200 
per week, including overtime and bo- 
nus. Interested persons should write or 
wire the ARA at the above address for 
full details or contact the ARA offices 
in San Francisco, Seattle, Houston, 
New Orleans or Baltimore. 

The need is urgent as sailings are 
being delayed because of this radio 
officer shortage. 30 
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the chicago 
ELECTRONIC MULYITE57ER 
A versatile new Chicago Vacuum Tube 
Volt Meter with more ranges and 
greater utility -at the lowest price in 
the industry! 

RANGES 
DC VOLTS 

0- 5,10,50, 100,500,1000,5000. Input impedance: 
20 megohms (including IO megohms in the DC probe) 

AC VOLTS 
0- 5,10,50,100,500,1000,5000 
Input impedance: 10 megohms 

$39:: 

OHMS 
0 to 1000 megohms in 6 ranges with center scale 
readings of 10,100,1000,10K,1Meg.,10Meg. 

CAPACITANCE 
50 MMF to 5000 MF in ft ronges. Low voltage power 
source enables testing of electrolytic condensers. 

MILLIAMPERES 
DC 0- 1,10,100,500 
(Not electronic) 50 millivolt drop. 
Operates on 115 V.A.C. Dimensions: 6?G" Wide x 
9:s/6" High x 6" Overall Depth 

The big 51/2" meter is mounted in 
a handsome brown Hammerloid 
case slanted for easy reading. 

See Your Parts Distributor or 
Write for Complete Information 

CHICAGO INDUSTRIAL INSTRUMENT CO. 
536 W. ELM ST. CHICAGO 10, ILL. 

IN UNIFORM OR IN ESSENTIAL INDUSTRY 

TOP JOBS & GOOD PAY 

IN RADIOTELEVISION 
Go to Men with Electronics Knowledge 

CREI Residence School Training Offers You a Profitable Career 
In or out of the armed serv- 
ices, the best jobs go to the 
men with modern technical 
training. With electronics 

knowledge you're prepared for the 
future, whether you're headed for a 
berth in the Armed Services or a 
career in essential industry. Be- 
cause of the critical shortages that 
exist today in the electronics field, 
the qualified technicians and engi- 
neers can practically choose their 
own jobs. The dependence of our 
armed forces upon electronics -for 
radar, communications, and navi- 
gation -means that the man with 
even limited electronics knowledge 
can get ahead quickly in uniform. 
In case of call to active duty before 
completion of your CREI course, 
you're still way ahead, since it is 
easier for the Services to complete 
your electronics training than start 
from scratch with an untrained 
man. 

At CREI you work with modern 
equipment -you're grounded in the 
fundamentals required for work in 

guided missiles, TV, corn - 
munieaMons, and other 
electronics fields. CREI's 
experience in training 
thousands for the Army, Navy, and 
Coast Guard in World War II, cou- 
pled with pioneering background in 
technical education and close in- 
dustry connections, assure you of 
the best in technical preparation. 
New classes start twice a month. To 
insure your training, act right now. 
Send today for free catalog. 
RESIDENCE SCHOOL APPROVED FOR VETERANS 

For most veterans, July 25, 1951 is the deadline 
DON'T DELAY! 

MAIL COUPON FOR FREE CATALOG 

i- 
CAPITOL RADIO ENGINEERING INSTITUTE 
16th St. & Park Rd. N. W. 
Dept. 136C, Washington 10, D. C. 
Pease send free Residence School Catalog. 
Name 

Street 

City 
Zone State 

Veteran Non -Veteran Age 
Send details about Home Study Courses 
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l 
3irp/asSpeciair 

CRYSTALS FOR S.S.B. EXCITER 
Also many other uses -in FT 241 -A Holder -' /z" 
Pin SPC. Marked in 54th OR 72nd Harmonic MC 
Freq. Listed Below by Fundamental Frequency. 
Fractions Omitted. Lo Freq. 

U2 433 472 492 
113 434 493 
U4 435 474 496 
115 436 477 497 
116 438 479 503 
118 440 481 504 
119 441 483 506 
120 442 484 507 
122 443 485 509 
123 444 487 511 
124 446 488 516 
125 447 490 518 
126 448 491 519 

390 401 
391 402 
392 403 
393 404 
394 405 
395 408 
396 409 
400 411 

372 381 
374 383 
375 384 
376 386 
377 387 
379 388 
380 

450 530 
452 531 
461 533 
465 537 
526 538 

EACH 
39c 

EACH 
99c 

SPECIAL 200 KC 
XTALS 

without Holders, 
21/23 x 23/32 

69C ea. 3 for $2 
EACH 

79c 
CRYSTALS 

127 462 EACH 127 468 
131 49c 

HAM 
1190 6873 7840 
5030 6906 7873 
5485 6973 
6006 7740 7973 
6040 7773 8273 
6073 7806 8306 
6106 

3735 5850 6406 6705 7506 
5305 5873 6740 7540 
5677 6440 6806 7573 
5706 - 

6450 7306 7640 
5740 5906 6473 7340 7673 
5750 6475 7706 
5760 5940 6506 7406 7806 
5773 5973 6540 7440 8340 

6573 7473 
0140 EACH 6173 
6200 49c 
6773 10 for 

$4.50 

5806 6273 6606 
5825 6640 99C EACH 
5840 6373 6673 10 for 

$9.00 

SCR -522 
XTALS 2 

5910 7480 
6370' 7580 
6450 7810 
6470 

BC -610 XTALS 
BANANA PLUGS -4" SPC. 
2045 2220 2360 2557 3520 
2105 2258 2390 3202 3550 
2125 2260 2415 3215 3570 
2145 2282 2436 3237 3580 

6407.9 2155 2300 2442 3250 3945 
6522.9 ... 2305 2532 3322 3955 
6547.9 EACH $1.29 2320 2545 3510 3995 

Payments must accompany order. Enclose 20e for 
Postage & Handling. Crystal shipped packed in 
cloth bags. All Shipments Guaranteed. 

VARIABLE CONDENSERS 
From SCR 

t a.'..w 

.' :41 

2 GANG -220 
MMF -Per Section 

$1.29 
Brand New with Concentric 

-522 

3 GANG -220 
MMF -Per Section 

$1.59 
Air Trimmers 

WAVEMETER BC -I0T3A 
-.. Used good condition. 150 

210 MC Companion to 
>. BC -1068A receiver. Con- 

tains resonant cavity 
wave me ter, oscillator, 
heterodyne amplifier, tun - 
ing eye, 110 V AC 60 
Cycle Power Supply. 
LESS 
TUBES $4.95 

RADAR TRANSMITTER BC -1072A 
Used. Good condition. Covers 150 -210 mc. Con- 
tains many parts, such as 110 V AC Blower. 
Gen. Radio -1 AMP variar, kilovolt meter, cir- 
cuit breaker, 110 volt HI & LO voltage power 
supply, tubes, oil condensers, and many others. 
Companion to 1073A. Operates from $19.95 
110 V AC 60 Cycles 
Less Tubes $9.95 

TERMS. All items F. O. B., Washington, D. C. 
All orders $30.00 or less, cash with 

order. Above 830.00, 25 per cent with order, 
balance C. O. D. Foreign orders cash with orders, 
plus exchange rate. 

Ç'UN RADI; 
OF WASHINGTON, D. C. 

938 F STREET. N. W. WASH. 4. D. C 
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Airex Radio, Inc. 135 
Algeradio 150 
Allied Radio Corporation 9, 153 
Altec Lansing Corporation 110 
Alvaradio Supply Company 92 
American Television & Radio Co. 90 
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Baltimore Technical Institute 134 
Barb -City Industries, Inc. 114 
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Engineering & Research Corporation 98 
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Franklin Technical Institute 138 
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Good, Inc., Don 121 
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Harvard Laboratory 142 
Harvey Radio Company, Inc. 124 
Heath Company 70, 71. '72 
Henry Radio Stores 80 
High -Fidelity Magazine 79 
Hytron Radio & Electronics Corp. 15 
Indiana Technical College 135 
Instructograph Company 112 
J.F.D. Manufacturing Company, Inc 84 
J.S.H. Sales Company 148 
Haar Engineering Company 118 
Knepper Aircraft Service 114 
Labco Electronics, Inc. 147 
La- Pointe Plascomold Corporation.. 113, 124 
Leotone Radio Company 130 
Long Island Radio Co. 138 
Loris Sales 150 
Lormel Products Co. 112 

ADVERTISER PAGE 
McGee Radio Company 76. 77 
McIntosh Engineering Company 106 
Magnatilter Corporation 142 
Mallory & Co., Y. R. Fourth Cover 
Mark Electronics 152 
Mass. Radio School 74 
Master Mobile Mounts, Inc. 94 
Merit Coil & Transformer Corp. 144 
Metropolitan Overseas Supply Corp. 100 
Meunier Radio Supply Company 137 
Midwest Radio & Television Corp. 92 
Miles Reproducer Co. 129 
Milwaukee School of Engineering 147 
17ytronic Company, The 144 

National Co., Inc. 6 
National Radio Institute 3 
National Schools 11 
Newark Electric Company, Inc 106 
Newark Surplus Materials 106 
Newell Co., The 92 
Niagara Radio Supply Corp. 91 

Oelrich Publications 145 
Offenbach & Reimus Company 115 
Olson Radio Warehouse, Inc. 82. 83 

Peak Electronics Company 84 
Penn Boiler & Burner Mfg. Corp 20, 21 
Yfanstieht Chemical Company 128 
Phoenix Electronics, Inc. 128 
Photocon Sales 120 
Pickering & Company, Inc 120 
Platt Electronics Corp. 86 
Poly -Tech 102 
Precision Electronics, Inc. 112 
Premier Radio Tube Co. 81 
Prentice -Hall, Inc. 106, 134 
Progressive Electronics Company 104 
Pyramid Electric Company 28. 34 

R & T Electronics Co. Inc. 136 
RCA Institutes, Inc. 75. 152 
Radio City Products. Inc. 136 
Radio Corporation of America 

32. 85. 99, Second Cover 
Radio Craftsmen, Inc., The 138 
Radio Distributing Co. 95 
Radio Hain Shack, Inc. 88. 89 
Radio Parts Company 9 7 
Ray Manufacturing Co. 118 
Raytheon Mfg. Co. 17 
Red Arrow Sales Co. 147 
Reeves Soundcraft Corp. 146 
Rek -O -Kut Co., Inc. 142 
Reliance Merchandizing Co. 118 
Rider Publishers, Inc., John F. 103 
River Edge Industries 131 

Sam's Surplus 132 
Sams & Company, Howard W. ....96, 140 

22 Schott Co., Walter L. 
Sheldon Electric Company 19 
Spartan School of Radio and Electronics 98 
Spencer -Kennedy Laboratories, Inc. 94 
Sprague Products Co. 16 
Standard Coil Products Co. 13 
Standard Transformer Corporation 78 
Star Electronics Distributors, Inc. 132 
Steve -El Electronics Corp. 128 
Sun Radio & Electronics Co., Inc. 114 
Sun Radio of Washington D. C. 152 
Supreme Publications 33 
Sylvania Electric Products 10, 95 

TAB 154 
Tee -Vee Supply Co. 139 
T V Wire Products 150 
Television Communications Institute 110 
Television Supply Company 124 
Telex, Inc. 117 
Trade Associates, Inc. 130 
Transvision, Inc. 1116 

Trio Manufacturing Co. 137 
Tri -State College 129 

Ungar Electric Tool Company, Inc. 117 
United States Steel Company 31 
United Tech. Tabs. 121 
University Loudspeakers, Inc. 108 

V & H Radio & Electronics Supply 74 
Valparaiso Technical Institute 78 

Variety Electric Company 95 

Ward Products Corp. 127 
Weller Electric Corp. 8 
Wells Sales, Inc. 111 
West Region Electronics 148 
Wholesale Radio Parts, Inc. 148 
Wire Electric Company 138 
World Radio Laboratories, Inc. 133 

YMCA Trade & Tech School 137 

@RADIO and TELEVISION 
Thorough training for men and 

women in all Technical phases 
APPROVED FOR VETERANS 
WEEKLY RATES DAYS -EVENINGS 

FREE PLACEMENT SERVICE FOR 
GRADUATES 

For Free Catalog write Dept. RN -51 
RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 West 4th St., New York 14, N. Y. 

MARK THESE VALUES! 
12AÚ7 ....94c 

6SN7GT 98c 6AÚ6 79c 
1X2 $1.19 6BGeG$1.83 
1B3GT 1.08 6CD6G 2.59 
646 1.49 12AT7 1.59 
Sell Your Tubes Make $.$$ 

St 
1ndard 

Brands Only 
00 % Guaranteed 

6AL5 79c 5Ú4G 79c 
61II6GT 79c 6BA6 89c 
6W4GT 
61'8 $1.39 

957 ae 
Free Li t 

25% Dep. Bal. C.O.D., 
F.O.B., New York City 

220 Fih Ave -. MARK y electronics NEW YORK, 
ft 

N. Y . 

RADIO & TELEVISION NEWS 
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Rate 50c per word. Minimum 10 words 
RADIO ENGINEERING 

RADII) Engineering Broadcasting, Aviation and 
Police Radio, Servicing, Marine Operating and 
Electronics taught thoroughly. Expenses low. 
Write for catalog. Valparaiso Technical Institute, 
Dept. N, Valparaiso, Ind. 
PANELS for electronic, nucleonic construction 
projects. Complete service for designers, custom 
builders. Circular upon request. Gilpin Instru- 
ment Works, P. O. Box No. 8, Mt. Clemens, Mich. 

SALE 
TUBES, all topes. No C.O.D. No dealers list 
plus postage. Essrider, 320 Warren, Hudson, N. Y. 
HOTTEST surplus list in the country. Elec- 
tronics- hydraulics, Aircraft -Gadgets. Dick Rose, 
Everett, Wash. 
COLOSSAL bargain in radio parts, over 15e as- 
sorted radio parts including resistors, condensers, 
controls, coils, etc. All new, $75.00 value, guar- 
anteed satisfaction or money refunded, postpaid 
in U. S. A., $3.00. Write for catalog. Buyers 
Syndicate, 30 N. Taylor St., Springfield 3, Mass. 
RECORD changer parts for leading makes. We 
ship everywhere. Friend's Wholesale Distributors, 
l06 N. 6th St., Philadelphia 0, Pa. 
DIAGRAMS Radio, Record Changers, Recorders, 
75c; Television with Service Data, $1.25 up. State 
manufacturer and model number. Kramer's Radio 
Service, Dept. N8, 36 Columbus Ave., New York 
23, N. Y. 
HARD -to -Get 'rubes, substantial discounts. Free 
list, no dealers. 717A, 75c. Three 200 ohm, 25W 
Clarostat rheostats, $1. Add postage. Tubes, sur- 
plus bought, send list, prices. Betz, 73 Caroline 
Ave., Yonkers 5, N. Y. 
53 01151 Coax: 30 ohm twin; reasonable. Inquire: 
Harry Van Dick. Little Falls, N. J. 

WANTED 
'l'EST Sets. Radio Receivers or Transmitters, 
Alt(' -1, ARC -3, ART -13. Relays, Dynamotors, In- dicators, Control Boxes, Tubes, etc. We buy any- 
thing. What have you, please? Tom Allen, 56.2 Atlantic Ave., Brooklyn 17, N. Y. 
AN/: BR-4, other "APII -," "ARR -," "TS," "IE-," 11íC -1, ARC -3, ART -13, everything sur- plus; Tubes, 'dlanuals, Laboratory equipment. De- 
scribe, price in first letter. Littell, Farhills Box 
20, Dayton 9, Ohio. 
NEED ART-13; ARC -1 ; ARC -3 ; DY -17 ; TS -12 ; Ts -I3, MN -26 J or K ; BC -342 ; BC-312; 1-100; 
BC-31,0; EC-788 A, AM, B or C; I -152A, .AM, B or 
C: teletype; test or any other equipment. Will 
trade. Write: Bob Sanett (WOREX), 4608 Dock - weiler. Los Angeles, Calif. 

PATENT ATTORNEYS 
LANCASTER Allwine & Rommel Registered 
Patent Attorneys. Patent practice before U.S. 
Patent office. Validity and Infringement investi- 
gations and opinions. Booklet and form "Evi- 
dence of Conception" forwarded upon request. 
Suite 414, 815 15th St.. N.W. Washington 5, D.C. 

CORRESPONDENCE COURSE 
USED Correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain. Pisgah, Ala. 
USED Correspondence Courses and Educational 
Books bought, sold, rented, catalog free. Educa- 
tional Exchange, Summerville, Ga. 
RAILROAD and Radio -Telegraph Training. Com- bination Ilonm -Shady Residence Cotnses. Com- munication Operntors needed. Bell Telegraph & Radio Institute, 214.2 Broadway, Oakland 12. Calif. 

MISCELLANEOUS 
SPEAKERS repaired at wholesale prices, guaran- 
teed work, Antprite Speaker Service, 70 Vesey St., 
New York 7, N. Y. 

PHOTO CHEl11TS 
PAGE CREDIT 
16 Official Defense Dept. Photo 
39, 40 (lower center) General Electric 

Company 
40 (top left) Crosley Division 
471 (bottom left) ....Zenith Radio Corporation 
411 (right) Sylvania Electric Products Inc. 
48 ....The LaPointe- Plasconold Corporation 
54 Midwest Radio Company 
66 Walt Disney Studios 
67 Sound Apparatus Co. 
73 Milwaukee School of Engineering 
104 MARS 
116 British Information Services 
126 KV-oS -TV 

June, 195I 

ALLIED 

RCA 

All types in stock 

Vacuum power Tubes 

Thyratrons 
Vacuum & Gas Rect. 

Ignitrons 
Cold-Cathode Tubes 

phototubes 
Oscillograph Tubes 

Camera Tubes 

Monoscopes 
Special Tubes 

FREE 
Interchangeability 
Directory 
Valuable guide to selection of 
proper RCA tube type replace. 
merits. Lists 1600 type 
designations, covering non - 
receiving electron tubes. Write 
for your FREE copy of RCA 
Guide No. 37 -046. 

world's largest distributor of 
ELECTRON TUBES elipti 

lirak FOR INDUSTRY 

Quick, Expert Industrial Service 
ALLIED maintains in stock for quick ship- 
ment the world's largest inventory of RCA 
special- purpose electron tubes -of all types. 
We specialize in supplying the tube needs 
of industrial, broadcast, governmental and 
other users. Shipments are made from stock 
to any part of the nation within hours after 
we receive your order. Save time, effort and 
money -fill all your tube needs from a 
single, dependable source. 

REFER TO YOUR ALLIED CATALOG 

Make ALLIED your central supply source tor 
all electronic supplies- parts, tubes, test in- 
struments, tools, audio amplifiers, accesso- ries- available for all your needs from the 
world's largest stocks. Order from your 
ALLIED Catalog -the leading Electronic 
Buying Guide. 

ALLIED RAD I O 
833 W. Jackson Dept. 1 -FF -1 Chicago 7, III 

Everything in Electronics from ONE Source 

Send for FREE 

1951 CATALOG 

STYLE 801 
DISC 

CERAMICON 

FROM THE SMALLEST 

PTO THE LARGEST 

STYLE 410 
HIGH VOLTAGE 

CERAMICON 

. . . . fill the need for all 
today's ceramic capacitor require- 
ments in AM -FM Radio and TV . . . 

plus - their ability to better replace 
paper and molded mica capacitors 
in a multitude of applications, such as 

by- passing, coupling, tone compensa- 
tion, and as AVC filter. 

LONDON, ENGLAND 
/ 

TORONTO, CANADA 

New 1951 Catalog 
Ask your Distributor 
or write Department A 

for a copy 
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"TAB" 
THAT'S A BUY 

35mm and 16mm FILM 
Guaranteed Govt. Surplus 
35mm Plus -X Pan 20 Exp. Car- 
tridges ..... .... 5 for $1.00 
35mm Mierofile 20 E x p Car- 
tridges 5 for $1.00 
160,0, PAN film GSAP camera, 
dated, Gtd Perfect 54 r a i l s 

SPECIAL! 35MM KRYPTAR, Fine Grain P n- 
chro. Day 50, Tung 32. Cartridge Type, 
Shield Can, w /data, '49 Date 20 Exp. Car- 
tridges 3 for $1.00 

CIRCULAR 
SLIDE RULE 

12" EquIe -21/s" Radius 
PRINT STAYS ON, Lami- 
nated Plastic, Multiply, 
Divide, 

Logs, Dec Equ98s, 

PARALLEL RULES, Handy 
Drafting Tool, 6" Lg Mfr 
BRUNING 39e 

SNOOPERSCOPE 
Image -Converter Tube HiSensi tivity simplified design 2" dia., 
Willemite screen -Resolution up 
to 350 lines /in. Complete data & tube. "TAB" SPECIAL.. Each $4.98; 2 for $9.49 

BLOWERS 
Cool That Tube! 

40 CFM 28vacdc...54.98 
70 CFM 115v/400 
250 CFM 28vacdc . 9.95 
250 CFM & 28 to 115 - 

ac Transformer .11.95 
100 CFM 115vacdc. 7.98 
175 CFM 220vac... 11.98 

042 $1.69 
0A3/VR75 1.56 
OA4G 1.33 
082 1.70 
0133/VR90 1.28 
0C3/VR1O5 1.43 
OD3/VR150 1.08 
0Y4 2.53 
024 .86 
CIA 9.75 
1A3 1.10 
1A4P .89 
1ASGT .85 
146 1.59 
1A7GT 1.19 
14E4 1.80 
163/8016 1.40 
1B4 .89 
185/255 .98 
1B7GT .98 
1B21/471A 2.85 
1622 3.25 
1B23 9.90 
1B24 6.75 
1824 Syly 36.00 
1826 3.98 
1827 . . . 24.00 
1829 4.75 
1B32/532A 3.98 
1836 29.95 
1637 18.00 
11338 32.25 
1840 
1841 49.95 
1B42 5.90 
1846 49.75 
1853 49.95 
1B54 79.95 
1856 45.95 
1859 12.95 
1660 64.95 
EL1C 
1C5GT 1.09 
IC6 .79 
iC7G .89 
1D5GP .89 
1D7G . .89 
1D8GT .98 
1E5 .98 
lE7G .98 
1F4 .69 
1FSG .89 
1F6 .98 
1F7G .98 
1G4GT .89 
1GSG .89 
1G6GT .98 
1H40 .89 
1H5GT . 1.05 
1H6G .89 

116G .89 
1L4 .98 
1LA4 1.23 
1LA6 1.33 
1LB4 1.33 
1LC5 1.23 
1LC6 1.33 
1LD5 .. .98 
1LE3 1.23 
1LG5 1.33 
1LH4 1.29 
1LN5 .98 
1N5GT . 1.05 
1N6G .98 
1P5GT .. .98 
1P24 
1Q5GT . .98 
1026 .69.00 
1R4/1294. .98 
1125 1.05 
154 1.20 
155 .98 
1T4 1.05 
1T5GT 1.23 
1U4/5910 .98 
1U5 .94 
IV .89 
1V2 .70 
1X2A 1.45 
122 3.98 
2A3 1.68 
2A4G 1.20 
2A5 .79 
2A6 .79 
2A7 .89 
2B7 .89 
2B22/ 

GL559 4.75 
2C21/1642 . 65 
2022/7193 .45 
2C26 .25 
2034/RK34 .69 
2C39 23.98 
2040 6.98 
2C43 26.75 
2C43 / 464A 16.95 
2C44 1.20 
2C50 3.69 
2C51 6.95 
2052 5.98 
2021 1.74 
2E5 1.16 
2E22 1.65 
2E24 5.05 

E25A / 
HY65 5.15 

2E30 
2J21 
2J21A 
2J22 
2J26 
2J27 
2J30 
2J31 
2J32 
2.133 . 

2.136 ..125.00 
2J37 1895 
2.138 25.50 
2J39 49.50 
2J40 49.50 
2J48 28.50 
2J49 39.45 
2J50 27.50 
2J52 ..249.50 
2J546 49.50 
2J55 ..139.00 
2.156 ..249.50 
2.161 59.50 
2.162 49.45 
2K23 49.95 
2K25 49.95 
2K25/723B 49.95 
2K28 rntd .37.25 
2K29 . . . 39.95 
2K33 ...395.00 
2K45 ...175.00 
2V3G 1.29 
2W3GT .98 
2X2 .69 
2X26 1.89 
3A4 .98 
3A5 1.69 
3A8GT 1.79 
384 2.69 
3135 .98 
3B7/1291 .69 
3623/RK22 5.95 
3624 5.98 
3824W 95 
3825 
3826 
3827 
3828 
EL3C 5.90 
3C6 /XXII 1.49 
3022 64.50 
3023 . . . 9.90 
3028 10.95 
3030 3.95 
3C31/C16 3.45 
3045 13.65 
306/1299 .69 
31323A 1.95 
3D23 4.90 
3E29 14.95 
3LF4 1.33 
3Q4 1.12 
3QSGT 1.25 
354 1.05 
3yq 1.05 
4B22%EL58 9.95 
4627 4.98 
4632 10.95 
4C25/HK54 5.98 
4033 59.00 
4C35 34.90 
4036 .15.98 
4E27/257 17.85 
4.131 95.00 
4.142/700 19.00 
4J47 260.00 
4.152 ..295.00 
4T4 /2 . . . 5.95 
5424 1.35 
5C22 59.95 
5C30/CSB 9.90 
5021 24.30 
5J23 13.45 
5.129 12.40 
5J32 99.00 
5R4G 1.50 
5R4GY 2.25 
5T4 1.98 
5U4G .91 
5V4G 1.44 
5W4 .91 
5X40 .90 
5Y3GT . .69 
5Y4G .79 
5Z3 1.09 
5Z4 1.35 
06A 7.45 
6A3 1.65 
6A4 1.89 
6A5G 2.30 
6A6 .98 
6A7 1.39 
6A6GT 1.05 
6484 . 1.39 
6A65/6N5. 1.33 
6AB7/1853. 1.42 
6AC5GT .. 1.19 
6407 .... 1.58 
6AD7 .... 1.60 
64E5 . .89 
6AE6G ... .79 
6AF5G ... .89 
6AF6G . . . 1.33 
6AG5 .... 1.47 
6AG7 . .. 1.98 
6AH5G ... 1.49 
6486 .... 2.17 
6AJ5 .... 1.49 
6AK5 .... 1.88 

:::.2:22 

...11.95 
...37.50 ...37.50 ...49.50 

.38.50 ...69.95 

1N34 CRYSTALS, 79c 
TRANSFORMERS 

115 Volt, 60 Cycle Input 
2500V for CRT, 6.3V/.6A, 2.5V/1.75A 
Csd Kenyon ... ..... .......$8.98 
1400vet /90ma, 6.3v/4a, 5v /3a H'sld.$5.98 
1320V & 375VCT /110ma, 5V /3A, 2.5V/ 
3.25A, 6.3V/2.75A H'Sld, H.Vinsltd.$9.98 
1000vct /150ma, 300v Bias 6.3/5a, 5v /3a, 
2x6.3v/.65a, 6.3v/1.25a H'sld $4.98_ 
1000vet /45ma, 795vct /80ma & 360 t/ 
55ma, 3x5v /3a, 6.3vet /la, 6.3vct /.3a Csd, 

900v/900v / ul .. . 2.. .. .. 
350,4, x2.5v/2a, Xeellent 1800 V' 

Dble, two 2x2 fil. wndgs, Hold HVins.$3.49 
64O/1Á 6 3v/ 3ÁC dHiVino Raytheon.$5.98 
570V /150ma 5v /3a, 12v /4a, H'old 94.49 
420vct /90ma, 6.3v/1.9a /inpts 6-12-24 - 
115vdc & 115/230vae, $1.98; 2 for $3.49 
220v /50ma, 6.3v/2a, 6.3v /la, 5v/6.5a 
Csd HiV insul $1.89 

PLATE TRANSFORMERS 
7500V or 15000 V'Dblr/35ma.....$18.95 
3000V /10ma, Csd HiVinsul. 6.49 
1800v/4ma, H'Sld. HiVins 4.49 
355vet /325ma(490V- Tap)CsdHiVins 4.98 
2x330vct /lOma (or 660vct) H'Sld 1.69 

FILAMENT TRANSFORMERS 
2x5V /12A ea, Wndg /12.5Kv Ins...$9.98 
6.3vet /4A (gud 6.5A)H'Sld HiVins.. 2.69 
6.3v /2A, $1.39; 6.3v/.64 HVins 1.98 
2.5v /2A, 79c; 7.5vct /12A........ 4.98 
12.6vet /1.25A, $1.98; 24v/20 csd.. 1.98 

MODULATION and AUDIO XFMRS 
MODUL /240 Watts Peak PP Par 807's to 
PP807's RF /2000 ohm Load STANCOR/ 
USN H'Sld .. .. ..$6.95 
UNIV OUTPT /12 Watts Any Tube Any Voice 
Coil UTAH 5999......$1.29; 2 for $1.98 
Line Auto Former /30W UTC LVM- 11.$3.49 
Mike or Line to Grid 

a 
' UTC 0 -14 50:1/200 ohms to 1/2 meg $13 List $2.98 

OUTPT /300 Watts Hi -Fi PP805 to 9 ohm 
VC, WEeo H'Sld HiVins $12.98 

FL -5 FILTER 
Range or Voice. Fil- 
ters 1020cyc Audio. 
Exc for CW w ork. 
Ea. 89c 

K6 6Á .... 
6AL5 . 

6AL7GT . 

BANS .. 
6ÁQ5 .... 
6406 
6AQ7GT .. 
BARS .. 
6ÁR6.... 
6655 .... 

2227..::: 
6476 . 
6AUSGT .. 
6AU6 . 

6AVSGT .. 
6ÁV6 .... 

1.98 
.98 

1.89 
5.95 
1.11 
1.25 
1.23 
.91 

5.49 
1.39 
2.79 
4.98 

.83 
1.47 
1.11 
1.47 
.83 

65H7GT .. 1.07 
65.17 . 1.19 
65K7GT .. 1.19 
65L7GT .. 1.25 

65N7WGT . 1.90 
65Q7GT . .98 
65127 .... 1.08 
6557 .... 1.08 
65T7 .... 1.33 
6SU7GTY. . 3.37 
6527 .... 1.05 
6T7G ... .98 
6T8 2.45 
6U4GT .95 
6U5/6G5'. .98 
6U6GT 1.05 

O. K. TUBE SPECIALS 
Tested Perfect- Standard Brands 

Keys Broken- Guaranteed 
5V4G $ .98 6K6GT....$ .69 6SQ7 $ .69 
6AB7 .89 6L6 1.49 6V6 1.29 
6AC7 119 6SA7 .98 6V6GT.... .89 
6A07 1.29 6SC7 .89 12A6 .39 
6866G.... 1.29 6SH7 .49 I2SN7GT.. .89 
686 .49 6SK7 .69 196060... 1.29 
615 .49 65 N7GT... .89 25 W4GT... .89 

RCA UNIV OUTPUT XFMR 
OW to 10KC, Matches ANY 

Line or Spkrs /VC's 3 to 4 
or 150 ohms to ANY Load & 
Tube IMP bet 50 & 10240 
ohms. Over 1000 combina- 
tions! Acts as EXC Band Pass 
P'ltr or Fret. Attn Unit for 
Dyn Mike. Cuts HI's or. LOWS. 
IDEAL Lazy Q -5 action CWor 
Phone. Gets ONLY Signal you 
WANT to hear. W /data $1.89; 
3 for $4.98. 

Hi Gain Dynamic Mike & Xfmr. Buy! 
Comb. hi -gain Dyn Mike Xfmr UTC/ 
Super Elea 3 wdg. 600 ohm CT & 
4000 ohms Tapped 250x150 ohms. 
Fully Shielded H'sld PLUS EXc. 
Fidelity Dyn Mike. 
Both for ONLY....... .$1.98 
Transformer only 59c; 10 for 4.98 

FILTER CHOKES 
SHY /150ma New UTC..$1.98 
12HY /300ma, Csd..... 3.95 
3HY /40ma, Csd..3 for 1.00 
SOHY /125ma, Csd..... 1.95 
Dual 2HY /300ma..2 for 1.98 
10HY /30ma .59 

DRY BATTERIES 
Sig Corps - BRAND NEW - Tested, Shelf 
Dated- Guaranteed. 29c RÁ37 11 /2V Walky -Talky .. .. 
ßA40 90/11/2 Volts 98c; 6 for 4.98 
BA43 90 /45 /11/2 Volts 890; 8 for 6.49 
eÁ70 90 /6O /41/2 Volts 
45 /30VOlt NEW 1949 Batty S13BUR$G2ESSSS 
XX30E, 1x25/ x41 /y" ....79e; 

"TAB" TESTED 
& GUARANTEED 

128E6 . . 1.00 
12BF6 ... .85 
12BH7 ... 1.33 
12C8 .... 1.39 
12F5 
12H6 
12J5GT .. 
12J7GT .. 
12K7GT 
12K8 
12Q7GT .. 
12SBGT . 

125A7GT . 
12507 
12SFSGT . 
125F7GT . 
125G7 ... 

.73 
1.00 

.98 
1.07 

.90 

.98 
1.05 
1.39 

.75 

.69 

.89 

35C5 .... 1.11 
3505 . 1.11 
35L6GT .. 1.00 
35TG .. . 4.95 
35W4 ... .69 
35Y4 .. .87 
3523 .. .90 
35Z4GT . .75 
35ZSGT . .90 
REL36/6J4. .50 
36 .65 
37 .69 
38 .69 
39/44 . .69 
CRC40 .54 
41 .79 
42 .79 

2058/VT2. 1.69 809 
CE206 . 3.15 810 
211/VT4C. 1.89 811 
RX215 . 9.95 812 
WE215A . .15 813 
227A . .. 2.65 

815 
242C . 

244A . 

247A . 
2496 
250TH 
250TL 
H K254 
262A . 

2628 . 

7.20 
. 

. 

. 4.15 
3.75 

..21.29 
..21.29 
..15.49 .. 3.98 .. 3.98 

2748/584. 1.50 
2828 .. . 8.49 
300 27.50 
304TH 24.98 
304TL 24.98 
307A /RK75 6.45 
310A ... . 6.98 
316A ... . 2.98 

Use Your Priority for SPEEDY DELIVERY -Extend Your DO & Contract Nos. 

64W6 . 1.98 
6AX5GT .. 1.25 
6B4G ... 1.98 
6135 1.29 
6670 1.29 
688G . . 1.39 
6B44 . . 1.08 
6845 . . 1.98 
6B46 1.00 
6BÁ7 .. 1.20 
6BC5 1.11 
6BD6 1.11 
68E6 . . 1.00 
6BF6 1.49 
6BG6G 1.85 
68H6 1.35 
6B16 1.35 
6BL7GT 2.75 
6BQ6GT 1.78 
6C4 .91 
6C5GT .83 
6C6 .89 
607 1.26 
6C8G .. .98 
6021 42.50 
6CB6 1.11 
65D6G 2.98 
6D4 2.85 
606 .89 
6D7G .89 

6U7G .. .79 
6V6 2.25 
6V6GT .98 
6V6GTY 1.65 
6V7G 1.18 
6W4GT .98 
6W4WGT 1.70 
6WSGT .98 
6W6GT 1.35 
6W7G 1.33 
6X4 .69 
6XSGT .75 
6Y5 1.85 
6Y6G 1.25 
6Y7G .89 
6Z5/12Z5 . 1.18 
627G .89 
62YSG .89 
7A4 /XX L .98 
7A5 1.10 
7A6 .85 
7A7 1.45 
7A8 .90 
7AD7 1.56 
7AF7 . . .87 
7AG7 .. . 1.98 
7487 ...: 1.15 
7B4 .83 
785 1.23 
7B6 1.00 
787 .90 

12SH7 .. 1.10. 
125J7GT. .89 
125K7 1.25 
125L7GT.. 1.07 
125N7GT . 1.22 
125Q7GT .91 
125127 .. .98 
12X3 .... .90 
12Z3 .. .98 
14A4 .... 1.19 
14A7/12B7 1.08 
14AF7/XXD 1.18 

1488 
1405 
1407 
14E6 
14E7 
14F7 
14E8 
14117 
14.17 
14N7 
14Q7 
14R7 
1457 
í4W7 
14X7 
14Y4 
15 
15E 

... 1..19 
98 

.98 
1.98 

43 .85 

455/VT52 .69 
4523 .89 
45Z5 .90 
46 .99 
47 .89 
48 3.90 
RK48A 14.85 

50 
EF50 
SOAS 
SOBS 
SOCS 

1.19 

::. 1.49 
50L6GT . .81 
50X6 .... 1.10 
SOY6GT . .90 
50Y7GT .. .99 
52 .99 
53 
55 1.06 
56 .85 
57 .89 
58 .89 
59 1.78 
RK65 24.95 
HY69 2.75 
70A7 1.59 
70L7GT 1.95 

3238 
327A 
3504 
350B 
354A ...24.98 
355A . 

..39.49 
367A ... 3.98 
36845 ... 7.95 

...12.25 

380A 
388A 
393A 
394A 
X400 
WL414 

.14.98 
...63.95 

GL434 ...14.98 
446A/2C40 1.19 
446B .... 1.75 
450TH ...47.50 
450TL ...44.50 
460/8F200 

.89 
15.95 

WL468 8.95 
RH507 9.98 
527 35.00 
GL530 49.69 
VI/L531 . 3.75 
WL532A 3.89 

Top Dollar Paid for Your Surplus Tubes -Send. List and Prices 

6D8 
GES 
6E6 
6E7 
6F4 
6F5 

.98 
1.54 
1.39 
1.39 
5.95 
.83 

1.04 
6F6GT ... .85 
6F7 1.39 
6F8G .. 1.49 
6G6G 1.48 
6H4GT . . .98 
6H6 .91 
06.1 6.95 
6J4 6.98 
6J5GT .93 
6.16 1.98 
6.17 1.11 
6J6G 1.29 
6K4 3.49 
6KSGT 1.16 
6K6GT .91 
6K7 .85 
6K8 1.07 
6L5G ... .89 
6L6 2.43 
6L6G 2.43 
6L6GA 2.43 
6L7 1.15 
6N4 2.39 
6N6G . 1.95 
6N7GT 1.26 
6PSGT .98 
6Q7 .98 
6R7 .98 
6R8 1.39 
654 .98 
657 .98 
658GT 1.65 
65A7GT 1.19 
65B7Y 1.20 
6507 . 1.45 
65D7GT 1.19 
65E5 .98 
65F7 .98 
6507 1.45 

7C4/1203A .79 
705 1.00 

7C7 1.49 
7C23 72.00 
7E5/1201 1.25 
7E6 .98 
7E7 .98 
7F7 .1.15 
7G7/1232 1.33 
7H7 1.11 
7l7 1.23 
7K7 1.33 
7L7 1.23 
7N7 1.22 
7Q7 .95 
787 1.07 
757 1.23 
7T7 1.03 
7V7 1.33 

7X7 /XXFM. 1.23 
7Y4 .90 
7Z4 .87 
10Y .79 
12A .89 
12A5 1.39 
1266 .98 
12A7 1.39 
12Á80T .89 
12AH7GT . 2.15 
í2A LS 1.11 
12ÁT6 
12477 
124116 
12ÁU7 
12ÁV6 
12ÁV7 
12ÁW6 
126X7 
12ÁY7 
12846 
12847 
12BD6 

1.98 .. 1.11 .. 1.25 
1.78 .. 1.75 .. 1.45 .. 5.95 .. 1.00 .. 1.75 
1.75 

15R .98 
FG17 3.98 
RK18 .98 
18 .98 
19 .65 
19BG6G 2.98 
19J6 2.49 
19T8 1.98 
20 1.17 
RK20A . . 8.95 
RX21 2.50 
PJ22/CEIC. 1.49 
22 .99 
HY24 1.39 
24 .85 
24A 1.10 
24G /3024 1.90 
RK25 4.45 
25A6 1.09 
2547 3.17 
25AC5GT 1.61 
25BQ6GT . 1.78 
25C6 1.18 
25L6GT . .87 
25N6 . 1.69 
25W4GT 1.11 
25Y5 .90 
2525 .87 
25Z6GT .91 
26 .79 
27 .75 
FG27A 8.70 
RK28A 6.95 
2807 1.39 
30 .89 

Ñ31Z 2.75 
32 .49 
FG32 7.90 
32L7GT 1.69 
FG33 18.98 
33 .59 
34 .79 
35/51 1.00 
35A5 .95 
3585 1.11 

71A 
72 
CRP72 
73 
NR74 
75 
HY75A 
76 
77 
78 
79 
80 
81 
FG81 . 
82 
82V 
83 
84 624 
85 
89 
VR92 . 

DR100 
100TH 
FG104 
FG105 
VU111 
HY114B . 

HY115/14 
117L7 
117N7GT 
117P7GT 
117Z3 
11724GT 
117Z6GT 
117Z7GT 
VT127A . 
F127A . 
CV148 . 
150T . . 

FG166 
FG172 . 

182B . . 
FG190 . 

200 
203A 

.981544 4.98 

.95 GL546 1.69 
1.37 550P1 19.95 
1.67 575A/975 13.75 
.29 WL579 10.49 
.83 WL579B 12.98 

4.59 601B .19 

.875 WL619 18.90 

.83 KU627 18.00 

.89 WL632A 8.98 

.74 701A 6.98 
1.75 702A/702B 2.65 
3.90 7034 7.95 
1.29 704A 1.05 
1.39 705A/8021 1.25 
1.89 707A 13.50 
1.98 7076 .24.96 
.94 710/8011. 1.98 
.98 710A/8011 1.75 
.75 713A 
.25 7154 

11.49 7158 
8.89 715C 45.00 

32.98 716A 2.75 
29.95 717A 1.59 

.45 719A 29.50 

.79 720CY 45.00 

.75 723A 5.98 
1.95 722A/287 2.75 
1.95 723A 9.75 
1.49 723A/B 14.49 

.95 724A/B 3.95 
1.45 724D 12.98 
1.20 725A 7.75 
1.49 726A 7.98 
3.98 726B 24.98 

15.89 726C 69.98 
4.98 730A 9.89 

14.50 801A 
49.00 802 4.69 
42.50 803 

1.20 804 
12.80 805 
22.98 807 
.5.98 808 

3.00 
8.45 
4.98 
1.98 
2.39 

METER SPECIALS 
Famous Mfrs. 

Best Buy -5 Ma DC Tuning Me- 
ter. G.E. 21/2" dia. Bklt Csd 
SPECIAL $1.29 
SPECIAL -0 -15 VAC, 2 1 /16" 

Rd., GE. 800 eye. USN. NEW.... .51.69 
G.E. RPX -050 Triple Play Cartridge Reluc- 
tance Pickup $698 

RECTIFIERS 
3OVin /26Veot /150Ma Selen w/ 
mtg flange. 2 units can connect 
in C. T. for Full Wave; 4 units 

able as Full Wave Bridge.. Ea. 
Unit. 36c; 2 for 60e; 4 for $1.00 
Sensational 

Br dge. Balanced Current & Temp 1% from -40° to +68° C. Inpt to 4.5VAC, Output 
to 3VDC /5Ma. Only. .............. 98c 
Fu 1 Wave Bridge Selen for relays Or P1vr, 
Inpt 115 to 130 vac; Outpt 115vdc /40Ma. 

Ea. 49e 10 for $4.49 
Copper Oxide V'Dblr Wstghs 15Vin /30V 
out /100/6a 98c 

SELENIUM RECTIFIERS 
Volts in Volts Out Amps. Each 

18 12 
HALF-WAVE 

.15 $ .69 
130 120 .075 .59 
130 120 .09 .69 
130 120 .2 .98 
130 120 .225 1.29 
216 144 .075 1.75 

FULL -WAVE CENTER -TAPPED 
36 28 1.5 2.39 

FULL -WAVE BRIDGE 
18 14 1.5 2.29 
18 14 2 2.45 
18 14 4 3.98 
18 14 8 5.98 
18 14 12 7.98 
18 14 24 15.95 
36 - 28 1 3.69 
36 28 10 13.95 
52 32 .75 3.98 
56 32 2 4.98 
90 60 .15 2.85 

120 100 1 8.98 
130 120 2.4 12.29 

2.45 
11.96 
3.25 
3.95 

11.75 
3.95 
3.98 

816/866Jr. 1.29 
.98 
.98 

12.98 
.14.98 
10.98 

.12.98 

.48.90 
5.95 
4.98 
1.39 

838 
842 2.75 

3.98 
.39 

5.95 
60.00 
12.98 
49.95 

.38 
1.39 

. 1.75 
25.98 

. 2.45 

. 4.98 
15.98 
1.39 

884/6Q5G. 1.80 
885 1.80 
893A .. 250.00 
922 .98 
923 ... 1.75 
927/CE25 1.59 
929 1.33 
930 1.05 
931A 4.98 
HK953E 78.00 
954 .25 
955 .49 
956 .39 
957 .39 
958A .. .98 50968. .98 
991 .40 
FM1000 1.50 
1000T . 85.00 
CK1005 . .89 
CK1006 . 2.98 
CK1007 .89 
HK1054 130.00 
CK1089 . 3.98 
CK1090 . 2.69 
R1100 . . 5.00 
R1130B .12.00 
HY1231Z . 5.39 
HY1269 . 5.39 
1280 . . 1.98 
1603 . . 3.00 
1609 . . 5.98 
1612 1.98 
1613/6F6X 1.05 

. . 2.05 

. . 1.98 

. . .29 

50828 
829 
8298 
832 
832A 
833A 
834 
836 
837 

843 
845 

860 
851 

864 
861 

865 
866A 
869 
872A . 

G E872Á 
873 
874 

1616 
1619 
1620 
1621 
1622 
1625 
1626 
1629 
1631 
1632 
1633 
1634 
1635 

. 6.00 

. 
. 

1:22 
. .49 
. .49 

. .39 

. 1.25 

. . 1.80 
1.49 

1641/RK60 1.98 
2050 . . 1.98 
2051 . . 1.80 
R4340 . .36.00 
5514 . . 4.85 
5516 . . 7.75 
5618 . . 3.29 
5654 . 4.79 
5656 . . 9.98 
5670 . . 5.98 
5686 . . 4.23 
5687 . . 5.75 
5812 . . 2.99 
5881 . 2.89 
HK5944 .16.49 
HK5990 .11.50 
HK5991 .18.00 
8002R . .99.50 
UX6653 .69 
80124 . . 1.25 
80134 . . 5.98 
8020 .. . 1.98 
9001 .. . 1.98 
9002 .. . 1.65 
9003 .. . 1.98 
9004 .. . .79 
9005/RC4 1.95 
9006 .... .27 

THAT'S 
BUY "T A B TAHAT'S 

BUY 
DEPT. SRN SIX CHURCH ST. NEW YORK 66 N.Y. U.S.A. - 

CORNER CHURCH 
ROOM 200BERTY 

STS. 

PRINTED IN U.S.A. 

Sub-Miniatures 
2E31 .. 1.39 
2E36 ... - 1.49 
2E43 1.39 
CK501AX 1.26 
CK502AX 1.79 
CK505AX 1.79 
CK509AX 1.26 
CK512AX 1.79 
CK525AX 1.79 
CK522AX 1.79 
CK526AX 1.98 
CK528AX 1.79 
CK529AX 1.98 
CK531DX .98 
CK532DX .98 
CK533AX 1.39 
CK534AX .89 
CK536AX .89 
CK537AX 4.98 
CK538DX .89 
CKS39DX .98 
CK541DX 1.98 
CK542DX .98 
CK543DX .98 
CK544DX .98 
CK546DX 1.98 
CK547DX 1.98 
CK548DX 1.98 

J R P5676 . 1.49 
CK5678 . 2.48 
CK5697 . 5.98 
CK5702 . 5.98 
JRP5704 5.79 
CK5744 . 2.98 
5829 ... 5.98 

1.98 
C'Ray Tubes 
2AP1 . .. 8.95 
2AP5 . .. 6.90 
3AP1 . ..12.95 
3AP1A .. 9.95 
3BP1 . .. 7.95 
36P1A ..14.98 
3CP1-51 .. 2.85 
3DP1 . 4.85 
3DP1-52 . . 8.85 
3EP1 . .. 5.85 
3FP7 . .. 3.85 
3FP7A ..14.98 
3GP1 . 

3HP7 . .. 3.85 
3HP14 ..14.98 
3JP1 . ..15.00 
3JP7 .. 7.95 
3JP12 ..19.95 
3JP14 ..16.95 
4AP10 .. 4.85 
SAP1 .. 4.98 
5BP1 .. 6.98 
SBP4 .. 6.98 
5CP1 .. 6.98 
SCP7 ,. 4.95 
SCP7A ..29.98 
SFP7 .. 1.85 
5FP14 ..18.98 
5HP1 .. 9.75 
5111,4 .. 9.75 
5JP1 ..39.95 
5JP2 ..24.75 
SLP1 ..29.95 
5LP7 ..19.98 
5MP1 .. 9.75 
5NP1 .. 5.85 
7BP1 .. 4.95 
7BP7 .. 8.85 
7CP1 ..12.95 
9GP7 ..14.89 
9JP1 ..14.85 
9LP7 ..14.85 
10BP4 ..19.49 
10BP4A ..2748 
30FP4 ..24.50 
11213P7 ..12.45 
12GP1 . 

..27.00 
12KP4 ..47.00 
12LP4 ..24.35 
14BP4 ..27.98 
16HP4A ..43.98 
16KP4 ..47.29 
16LP4A ..36.98 
16MP4A ..43.98 
16RP4 ...39.98 
16TP4 ...39.98 
16YP4 ...43.98 
176P4 ...43.45 
19DP4A ..67.65 
20CP4 ...75.35 
905 2.45 
912 89.98 
914A 45.00 
VaeuumCapaeitors 
MMF-Kv Ea. 
50-5 1.29 
50.7.5 . 1.29 
50-15 . . . 7.98 
6-20 15.98 
12-20 
25.20 15.98 
50-20 9.98 
55-20 9.98 
75.20 19.00 

100 -20 ...19.00 
6.32 18.75 
12 -32 12.98 
25 -32 18.75- 
50-32 12.98 
75 -32 22.75 
Tungar Bulbs 

.75 

20X672 2.95 
B9483 

3.98 
5 

1P1 
PM3 

441 
PM5 
6 -11 
PM6 
PM7 
PM8 
9 -3 
10 -4B 
13.4 
20 -4 
K49A 
K55B 
M55B 
L62Á 
14808 
WL121A .. 2.61 
C376 ... 2.98 
26583 ... 3.98 
Mazda Pilots 

29 

44, Box 10 .50 
49, Box 10 .60 
55, Box 10 .50 
64, Ea. .07 
56/T4/3W .18 
100W /20V .25 
291, Box 10 .36 
311/28V . .15 
313/28V . .15 
323/3V .. .25 
Sylvania 
56 /6W /120V .15 
Wstghs C7/ 
7W /120V . .15 
MedScrewBase 
15W/125V. .08 
25W /125V. .08 
Neon Bulbs 
NE16/991.. .40 
NE20 .. .10 
NE32 . .35 
NE45 /2W .27 

.10 
Bull's 

/NEyeO 
Lite 

Dialeo Type 
Chromed Less 
Bulb .59; 2/98 
Tel Slide Lamps 
6 /12 /24/48/ 
55V. Ea. .18 
Xtal Diodes 
1N21 ... .89 
1N214 ... 2.00 
182113 ... 4.95 
11422 .... 2.00 
1N23 .... 1.29 
1N234 ... 3.98 
182313 ... 5.95 
13125 ... 7.45 
11426 
11427 
1N29 ... 3.50 
1N32 ...18.00 
1N34 ... .75 
1835 ... 1.95 
1N46 89 
1N48 ... .70 
1N51 ... .70 
1N52 

.49 

.98 

.98 
1.29 
.98 
.49 
.98 
.98 
.98 
.49 
.49 
.49 
.49 

CK705 ... .77 
CK706 ... .54 
CK707 1.80 
Therm 
D167019 Vol 

Limiter 2.95 
D168391 Ther- 

mal Comp. 
1.00 

D17036 HF Pw, 
Maas .90 

10 Bulb Time 
Delay . .90 

Varistors 
CW20259 /USN 

38C . 2.95 
WEe040A . 1.50 

Xtal Freq StdsO 
1000Ke .. 3.49 
4700Ke .98 
5000KC .. 3.98 
HtrOvenXtals 
5010/5025/5055 

/Cc, Ea. 14.98 
Tubes GM Exc 
Open Fil & 
B'kage Via 
R'Exp Only. 

Money Back Guarantee (Cost of Mdse 
Only) $5 Min. Order FOB NYC. Add 
Shpg. Charges & 25% Dep. Prices Sub- 
ject to Change Without Notice. 

Phone: Worth 2 -7230 

RADIO alit TELEVISION NEWS 
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TEST EQUIPMENT 

11011:" 

HIGH e + DA 
R D s 

0: TELEVISION 
PRODUCTION mull, 

E /CO KITS 
and INSTRUMENTS 

Ae- 

New 555K MULTIMETER 

KIT $29.95 Weed $34.95 

320K SIG. GEN. KIT $19.95 
Wired $2995 

New 322K SIG. GEN. 

KIT $23.95 Wired $34.95 

.- 
Take -K ng Production Test Foreman James Adler an I 
Bar y R. Ashley. President of EICO, inspecting the use 
e: tee EICO Model 425 Oscilloscope and Model 221 
Voss un Tube Votmeter at one of the important constan - 

d ay a ignment positio -s on the Tele -King televismn pre- 
dator line, New York City. 

For laboratory Precision at Lowest Cost - 
the Leaders Lock to E /CO! 

No work in electronics is tougher on test equipment than the manufacture 
of quality television sets. Every week, every day, set production is pushed to 
ever greater volume, accelerated to ever faster pace -with no interruptions 
tolerated. Yet tests must be held to highest precision, costs must be kept to 
absolute minimum. 

At-the many vital testing positions along the production line of the great 
Tele -King Corporation -day after day, hour after hour -EICO instruments 
stand guard. From engineer to production chief to line tester, the men at 
Tele -King know that for speed, precision and utmost dependability, at 
maximum economy, they can always count on EICO instruments. 

From coast to coast, in one famous TV factory after another, FICO 
instruments again and again prove their superiority. The top -flight TV set 
makers have discovered -just as over 70,000 servicemen have learned -that 
for the industry's greatest instrument values, at the industry's lowest costs - 
it's EICO! 

Before you buy any higher -priced equipment, be sure you look at the 
FICO line! Each EICO product is jam- packed with unbelievable value. 
YOU be the judge- compare EICO at your local jobber today -and SAVE! 
Write NOW for free newest Catalog 6 -R. 

FOLLOW THE LEADERS ... INSIST ON EICO! 

New 950K COND.-RES. 

COMP. BRIDGE KIT $19.95 
Wired $29 95 

511K VOM 

KIT $14.95 
Wired $77.95 

New 1040K BATTERY ELIM. 

KIT $25.95 Wired $34.95 

HV PROBE 

(Wired only) $6.95 

New 221K VTVM KIT $25.95 
Wired $49.95 

New 425K 5" SCOPE KIT $44.95 
Wired $79.95 

New 
526K MULTIMETER KIT 

$13.90 Wired $16.90 

ELECTRONIC INSTRUMENT CO.,Inc. 
276 NEWPORT STREET, BROOKLYN 12, NEW YORK 

New 1171K RES. ~ °" NEW 625K 
DECADE BOX KIT New 315K DELUXE SIG. GEN. TUBE TESTER KIT $34.95 145K SIG. TRACER KIT $19.95 
$19.95 Wired KIT $39.95 Wired $59.95 Wired $49.95 Wired $25.95 

$24.95 Prices 5% higher on West Coast. Due to unsettled conditions, prices and specifications are subject to change without notice. 

360K SWEEP GEN. KIT $34.95 
Wired $49.95 

1 
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misfits! 
In a field survey of servicemen on the 
subject of desirable volume control 
features, by far the most comments 
concerned easy adaptability and instal- 
lation. If you want a control that is 

tailored for the job ... and one ihat 
will deliver thousands of hours of 
smooth, quiet performance .. . 

Make Snrc! Make it Mallory! 
When you use the Mallory Midgetrol* you are 

mg a control designed to make your job 
easier and at the same time give your customer 
outstanding performance. Here is the unbeat- 
able combination of Midgetrol features: 

First, you get a permanently fixed, tubular 
brass shaft that can be adapted for split -knurl 
or flatted type knobs in a few seconds by 
inserting one of the steel shaft ends sup- 
plied in every package. This means utmost 
convenience without sacrificing the stability 

of permanent, two -point shaft suspension. 

Second, you get the convenience of AC switch 
design that permits secure attachment, without 
removing the control housing. Positive index- 
ing assures proper position. 

Third, you get exceptionally accurate resistance 
values and taper curves. 

Fourth, you can be sure of years of quiet, 
satisfactory service life through extremes of 
humidity and temperature. 

In addition to single controls, dual 
concentric Mallory Midgetrols can 
be made up easily by combining 
factory- assembled front and rear 
sections of desired resistance 
values. Ask your Mallory Distrib- 
utor for details! 

*Reg. U.S. Pat. Off. 

Make it Mallory and make sure! Ask your 
distributor to show you the time proved 
Mallory Midgetrol with the new features 
that make installation faster and simpler 
than ever. 

CAPACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS_ 
*Reg. U.S. Pct. Off. 

D.:.PR,_EC1510N ePRO_DUCTS 
P. R. MALLORY & CO., Inc., INDIA NAPOLIS 6, INDIANA 
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