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the best established brand name 
is your biggest stock in trade 

Every RCA picture tube you install sells the 
idea of long -term, high -quality performance 
... and helps develop a permanent customer. 
Stocking and recommending RCA picture 

tubes is good business,'' because no other brand 
enjoys greater customer confidence ... and customer 
confidence is your stock in trade. 

Remember -more RCA picture tubes are now in 
active service than those of any other manufacture 
... over 5 million since the advent of commercial tele- 

vision, when RCA pioneered the first large -scale 
production of picture tubes. Yes, RCA picture tubes 
of all types have consistently given outstanding per- 
formance. 

And, today, RCA kinescopes carry a factory war- 
ranty that guarantees your customers against any 
defect for six months from the date of installation. 

Your local RCA Tube Distributor carries a com- 
plete line of RCA kinescopes. Whether you want one 
or a hundred ... he's ready to serve you. 

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

1 i RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N.J. 
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I'LL TRAIN YOU FOR YOUR 
FCC LICENSE 

A Federal Communications Commission 
Commercial Operator's License puts you 
in line for a good job in Radio or Tele- 
vision Broadcasting, Police, Marine, Avia- 
tion, Two -way, Mobile or Micro -wave Re- 
lay Radio. Mail coupon below for 64 -page 
book FREE. It will give you complete facts 
about my NEW Communications course. 

YOU BUILD THIS TRANSMITTER 
with parts I send. With this Transmitter you practice how 
to put a station "on the air." You perform procedures de- 
manded of Broadcast Station Operators, conduct 
many experiments, make many practi- 
cal tests. 

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

nre*,m«cawmarro 

YOU MEASURE curren , 

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

YOU 
PRACTICE setting up code, 
amplitude and frequency modu- 
lation circuits (put voice, music, 
etc., on "carrier signals" you 
produce). You learn how to 
get best performance. 

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

N141 "App1E 

EXTRA PAY IN ARMY, 
NAVY, AIR FORCE 

Knowing Radio, TV, Electronics can help you get extra rank, 
extra prestige, more interesting duty at pay up to several times a 
private's base pay. You are also prepared for good Radio -TV jobs 
upon leaving service. Mail Coupon TODAY. 

I TRAINED THESE MEN 
"N.RJ. has been my step- 
ping stone from a few hun- 
dred to over $4,000 a year 
as a Radio Engineer." - 
ALTON B. MICHAELS, 
Trenton, Georgia. 
"Am Broadcast Engineer at 
WLPM. Your NEW Com- 
munications course shows 
the kind of equipment we 
use. "--T. BANGLEY, JR., 
Suffolk, Virginia. 

December, 1951 

"I am employed by WKBO 
as transmitter operator. 
Have more than doubled 
salary since starting in Ra- 
dio full timer -A. HERR, 
New Cumberland, Penna. 
"4 years ago, I was a book- 
keeper with hand -to -mouth 
salary. Am now Radio 
Engineer with ABC net - 
work."-N. H. WARD, 
Ridgefield Park, N. J. 

ome in Spar 

with MANY KITS of 
RADIO EQUIPMENT I SEND 

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

Look at these facts. In 1946 only 6,000 
Television sets were sold. In 1950, over 
5,000,000. By 1954, 25,000,000 Television 
sets will be in use, according to estimates. 
100 Television Stations are operating in 
35 states. Authorities predict there will 
be over 1,000 Television Stations. This 
rapid growth means new jobs, more jobs, 
good pay for qualified men all over the U. S. 
and Canada. Then add development of 
FM, Two -way Radio, Police, Marine, Avia- 
tion and Micro -wave Relay Radio! Think 
what all this means ! New jobs, more jobs 
for beginners! Better jobs, better pay for 
experienced men! 

Are you a beginner who wants steady 
work in this growing field? My NEW 
course can help you get an FCC License 
and prepare for the job you want. Are you 
a man with some training in Radio or 
Radar, or a Licensed Operator? My NEW 
course modernizes, increases the value of 
your knowledge and experience! 

Servicing Training 
Also Offered by N. R. I. 

If you prefer a good -pay job in Radio - 
Television Servicing . . or your own 
money- making Radio -Television Sales and 
Service Shop, I'll train you at home. My 
famous Servicing Course also includes many 
Kits of Radio Parts. You use them to get 
PRACTICAL EXPERIENCE with circuits 
common to Radio and Television. I also 
show you how to make $5, $10 a week or 
more EXTRA MONEY fixing neighbors' 
Radios while training. Full information in 
my 64 -page book. . . . Mail coupon. 

i11A/L NOW-800 

IL 

MY COURSE INCLUDES 

TELEVISION 
Course Is New! Different! 

Mail coupon now for facts about my 
NEW, intensely practical course in Radio - 
Television Communications. Let me send 
you FREE book. Read outlines of 78 les- 
son texts written by leaders in Communi- 
cations and edited for you by my practi- 
cal staff. See the nine big Kits of Parts 
I send that "bring to life" theory you 
learn. Read about the Transmitter you 
build and operate, about the Electronic 
Multitester you get. All equipment yours 
to keèp. My NEW course covers Theory 
thoroughly and you get Practical Experi- 
ence building units like those shown at 
the left. It's backed by N. R. I. -the 
world's oldest and largest home studs' 
Radio- Television school. 

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

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

FREE 
MR. J. E. SMITH, President, Dept. 1NE 
National Radio Institute, Washington 9, D. C. 
Mail me your 64 -page Book about Radio and Television 
Communications opportunities and training. (No sales- 
man will call. Please write plainly.) 

Name Age ... _ °- 

Address.... - - - - -- - °- - - 
City -- __ Zone State 

Approved Under G. I. Bill 

3 

www.americanradiohistory.com

www.americanradiohistory.com


Editor 
OLIVER READ, D.Sc., D.Litt. 

Managing Editor 
WM. A. STOCKLIN, B.S. 

Technical Editor 
H. S. RENNE, M.S. 

Associate Editor 
HAROLD BECKER 

Midwest Editor 
RAY FRANK, W9JU 

Assistant Editor 
P. B. HOEFER 

Television Consultant 

MILTON S. KIVER 
Short -Wove Editor 

KENNETH R. BOORD 
Stoff Artist 

R. S. KUPJACK 
Chief Draftsman 

B. L. NEWMAN, W9ROB 

Associate Advertising Director 
M. J. CULLIGAN 
Advertising Manager 

L. L. OSTEN 
Midwest Adv. Manager 

JOHN A. RONAN, JR. 
Western Adv. Manager 
JOHN E. PAYNE 

Art Director 
HERMAN R. BOLLIN 

COVER PHOTO: Positioning the gun 
within the neck of developmental TV 
tube is handled at Sylvania by this 
vertical sealing machine. Both bulb 
and electron gun rotate together. 

(Ektachrome by L. F. Ankerson) 

Chairman of the Board and Publisher 

WILLIAM B. ZIFF 

President 

B. G. DAVIS 

Secretory- Treasurer 

G. E. CARNEY 

Vice -Presidents 

MICHAEL H. FROELICH 
Dir. Eastern Div. 

H. J. MORGANROTH 
Production Director 

LYNN PHILLIPS, Jr. 
Advertising Director 

H. G. STRONG 
Circulation Director 

LOUIS ZARA 
Associate Editorial Director 

BRANCH OFFICES 
CHICAGO (7) 

185 N. Wabash, AN 3 -5200 

LOS ANGELES (14) 
875 S. Hill St., TUcker 927.3 

-1 

-gird in/// 

//JJ radio v tefeviiion -etc-fronici 
Average Paid Circulation over 200,000 

RADIOa 1 

E EVI5IONI 
NEWS 

Reg. U.S. Pat, Off. 

Radio News Trademark Reg. U. S. Pat. Office Television News Trademark Reg. U.S. Pat. Office. 

CONTENTS DECEMBER, 1951 

High Vacuum Triode Ionization Gauges Samuel Freedman 

Research in Picture Tubes Max Krawitz 

No Television in Your City? J. A. Stanley 

Servicing A.C. -D.C. Sets Profitably Phil Hiner 

A Versatile Sweep Frequency Generator Robert M. Berler, W2EPC 

New Skiatron TV Projector Has No C -R Tube Richard H. Dorf 

A 10 -Meter Mobile Converter Carl V. Hays, W6RTP 

Loudspeaker Considerations At Low Frequencies J. Carlisle Hoadley 

Audio Simplified (Part 4) David Fidelman 

Impedance Matching for Multiple Speaker Installations____Robert Newcomb 

A Sensitive 88 -108 mc. R.F. Tuner for FM R. G. Finkbeiner 

Crystal Diodes in Modern Electronics (Part 3) 

Packaged Power -Economy Size 

The Amateur's Wireless "Tele- Patch" 

Oscillator Radiation Interference in TV 

Work 7 Bands With The "LB -Vee" 

Mac's Radio Service Shop 

Practical Sound Engineering (Part IO) 

Radio -TV Service Industry News 

Radio & Television News Index (Vols. 45 -46) 

David T. Armstrong 

Lloyd V. Broderson, W6CLV 

Walter S. Rogers, VIDFS 

John B. Ledbetter 

Stan Johnson, WOLBV 

John T. Frye 

H. M. Tremaine 

DEPARTMENTS 

For the Record The Editor 8 

Spot Radio News 16 

Within the Industry 26 

Short -Wave K. R. Boord 68 

New TV Products 

35 

39 

40 

42 

43 

47 

50 

52 

55 

58 

59 

60 

63 

64 

66 

69 

71 

72 

128 

159 

What's New in Radio 90 

MARS 96 

Manufacturers' Literature 106 

Technical Books 152 

COPYRIGHT 1951 

ZIFF -DAVIS PUBLISHING COMPANY 
366 Madison Ave.,New York 17, N. Y. 

VOLUME 46 NUMBER 6 

154 

Member 
Audit Bureau of 

Circulations 

RADIO & TELEVISION NEWS is published monthly by the Ziff-Davis Publishing Company at 366 Madison Ave., New York 17, 
N. Y. Copyright under International copyright convention. All rights reserved. Entered 5 and -class matter July 21. 
1948, at the Post Office, Chicago, III., under the act f March 3, 1879. 

e 
E 

as 
a s 

e 
cond -class matter at the Post Office 

Department. Ottawa, Canada. `Postmaster- Please return undeliverable copies under Form 3589 to 64 East Lake St., 
Chicago 1, Ill." SUBSCRIPTION RATES: in U. S., Canada, Menlo', South and Central America and U. S. Possessions, 
$4.00 for twelve i n British Empire, $5.00; all other foreign countries. $5.00 for twelve i RADIO- 
ELECTRONIC ENGINEERIN u G EDITION SUBSCRIPTION RATES: in U. S., Canada, Mexico, South and Central America and 
U. S. Possessions, $6.00 for twelve issues' in British Empire, $7.00; all other foreign countries, $7.00 for twelve issues. 
Subscribers should allow at least two weeks for change of address. All communications about subscriptions should bead- 
dressed to the Director of Circulation, 185 N. Wabash Ave., Chicago 1, Ill. 

n 
CONTRIBUTIONS: Contributors 

r 
advised to 

a 
retain a copy of their manuscripts and illustrations. Contributions must be accompanied by return postage and they will be 
handled with reasonable c e, but this m responsibility for their safety. Any copy accepted is subject to 
whatever adaptations and revisions are necessary to meet the requirements of this publication. Payment covers all author's, 
contributor's and contestant's rights, title, and interest in and to the material accepted and will be made at c urrent rates 

upon acceptance. All photos and drawings will be considered as part of the material purchased. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


NOW... GET EVERYTHING YOU 

NEED i0 LEARN AND MASTER ._._ ___ 

R4DIØ E ECTRONICS 

AT NOW 
Use REAL commercial -type equip- 

ment to get practical experience 

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 shown at right 

ABOVE: Build and keep a 

real 16 INCH commercial 
TV receiver. Optioncl after 
completing regular training 
at moderate added cost. 

Get BOTH of these 
information packed 
publications FREE! 

89,,,TAOYS 
EARN 

MONEY 
IN TELEVISION 

11010 ELECINONICS 
1 

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 very helpful. Mail 

sh 
coupon today. 

Here's the 
REAL THING! 

SET UP YOUR OWN 
HOME LABORATORY -- 1111 

r 

Multimeter 

R -F Signal 
Generator 

Oscilloscope 

I ICT NOW! ,,i COUPON paN raDAY! 
DE FOREST'S TRAINING, INC. Dept. RN -12 -H 
2533 N. Ashland Ave., Chicago 14, Ill. 

Without obligation, I would like your Opportunity News Bulle- 

tin showing "89 Ways to Earn Money in Television-Radio- 

Electronics '.; also, the folder showing how I may prepare to 

get started in this thrilling field. 

Address .._.._ 

Zone...._. ...._..State...... -..._ 

4111 11110111 

December, 1951 

CHICAGO 14, ILLINOIS 
A DeVRY INSTITUTION 
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ClOSELY.. 
and You'll see why 

They outperform all others! 

Available in 'h, 1, 
and 2 -watt sizes 

OHM ITE 

INSULATED 
COMPOSITION 

INDIVIDUALLY 
MARKED AND 
COLOR -CODED 

Each unit is marked 
with resistance and watt. 
age values, in addition 
to the color coding. 
Quick, positive identi- 
fication - no guesswork 
or mistaken identity! 

6 

RATED AT 
70C (158F) 

Built to withstand ex- 
tremes of heat, pressure, 
and humidity without 
deterioration. Under 
full continuous load for 
1000 hours, resistance 
change is less than 5 %. 

SEND FOR 
BULLETIN 135 

Gives complete data 
and list of RMA values. 
Includes dimensional 
drawings and handy col- 
or codes. 

MOLDED PLASTIC 
COMPLETELY SEALS 

AND INSULATES 
Solid -molded body has 

high mechanical and in- 
sulating strength. Units 
meet all JAN -R -11 re- 
quirements, including 
salt -water immersion 
and humidity tests. 

COMPACT SIZE 

ONE - HALF WATT 
size is only 3 long, 
9/64" in diameter; ONE 
WATT is 9/16" long, 
7/32" diameter; TWO 
WATT is 11/16" long, 
5/16" diameter. 

TEMPERED COPPER 
LEADS IMBEDDED 

DEEP IN THE BODY 
Differential tempering 

of leads near body pre- 
vents sharp bends and 
resistor damage. Copper 
leads are locked in- 
anchored deep in the 
body for permanence. 

Look inside an OHMITE Little Devil resistor, then you'll begin to under- 
stand why these tiny composition units have become the standard for depend- 
able performance among design engineers, servicemen, and amateurs the 
world over. Packed into each unit is a ruggedness, stability, and current - 
carrying capacity unmatched by any other on the market. Little Devils 
come in %, 1, and 2 -watt sizes in ±5% or ±10% tolerance. Furnished in 
standard RTMA values, 10 ohms to 22 megohms. In 1 -watt size, ±10% 
tolerance, values as low as 2.7 ohms are available. 

AVAILABLE ONLY FROM YOUR DISTRIBUTOR 

OHMITE MANUFACTURING COMPANY 
4885 Flournoy Street, Chicago 44, Illinois 

Ve Re* HMDAI IE. 
R H E O S T A T S R E S I S T O R S T A P S W I T C H E S 
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Service link! 
Engineering information to help you better service Raytheon 

e 

® 

e 

e 
e 

VERTICAL AUTOMATIC LINEARITY 

It is desirable to be able to make vertical size 
adjustments without having to make a compensa- 
tive vertical linearity adjustment. 

Vertical automatic linearity is obtained by prop- 
erly shaping the sawtooth drive, allowing the ver- 
tical output tube (6V6) to operate within its 
maximum linear input capability as set by the 
cathode bias, R79 & C61 -B. 

The shaping network incorporates an automati- 
cally compensating integration (low pass) circuit, 
whereas the series resistor (R69+R70) is variable to 
provide a size control of linear vertical scan. 

JR 77 IC 90 

SYNC. 

C 95 

BLOCKING 

OSCILLATOR 

T9 
2 :Lk.) ; ) ú3 

R 

76 

74 
VERT. 

HOLD 

R R> 
73 68 

R78 

C153 is shunted by a series network of C152 in 
series with R57 and R80. R80 provides the adjust- 
ment to set the linearity characteristic desired. 
The degenerative feed -back voltage, derived from 
the yoke current through R67, minimizes linearity 
distortion in the vertical output stage. 

The buffer amplifier 6SN7) gain makes up for 
the attenuation of the shaping network and pro- 
vides the proper magnitude of degeneration from a 
low value at R67 (22 ohms). This amplifier may be 
biased ( -8 volts) by R82 and C89 (R54 grounded) 
or by a divided and filtered voltage obtained from 
the -20 volts appearing at the grid of the horz. 
output tube. 

B+BOOST 

BUFFER - C 116 AMPLIFIER 

SIZE 

CONTROL 

R 

70 

8+350V. "A" 

VERTIGO. 

149 - 53 OUTPUT 

e 

YOKE 

R R 

69 57 

C 151 R 54 -8V 11,97 __, C 89 
R -t o 

C C 80 C Ç __ ;> R 
GRID R <'-_; C 

105 152 153 156 >99 HORZ.82` - 148 T IINEARITY 
OUTPUT 

ADJ. 

11 

-TOUT 

The blocking oscillator (Ta 6SN7) operates from a 
long time -constant boost B+filter (R78 and C116) C95+C90. 
to prevent vertical bounce due to line voltage 
fluctuations. The oscillator output across C105 & 
R68 in the cathode provides a negative going saw- 
tooth. The oscillator frequency is controlled by the 
vertical hold control (R74) as well as by the values 

75 

of R76, R73 and the time -constant of R72 and 

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

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

Raytheon TV Presents 
JOHN CAMERON SWAYZE 
Sundays on NBC. See local 
paper for time and station. 

December, 1951 7 

Dependably Built for 
Dependable Performance 

e 

Q,s_ octT 

OP1 eruND 

S Guaranteed by 
Good Housekeeping 

r4s ADVERTISED THERE 
\\\ 
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DUAL 

SPOTLIGHTS 

Banish AI! 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! 
"...NN\ No more waiting, wasted 

current, or blind sold- 
ering. Your WELLER 

Gun pays for itself 
in a few months ! 

N\ 

NEW 

135 -WATT 

WELLER 
SOLDERING 

GUN 

Specially Designed 
for TV and Radio Work 

DUAL SOLDERLITE -Two prefocussed spotlights 
completely eliminate shadows -let you see dear- 
ly what you are soldering. 

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

5- 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 10¢ at your distributor, or order direct. 

8 

WELLER 
E ECTRIG CORP. 

810 Packer Street, Easton, Pa. 

WHAT TIB EY WANT 

AS WE approach the end of the year 
it is axiomatic that we review the 

progress made by our electronic indus- 
try. We look back on its success or 
failure and attempt to analyze its 
shortcomings. We recall the accumu- 
lation of "gripes" sent in by those en- 
gaged in the industry, particularly the 
radio and television service technicians. 
If each manufacturer of an electronic 
product would heed the many criti- 
cisms directed towards his products, 
he would soon discover the great op- 
portunity that is his to foster better 
relations between himself, the techni- 
cian, and the customer. 

Service technicians who have been 
in the business for many years become 
valuable analysts of the products that 
they are required to service. Their 
findings, therefore, become of prime 
importance to the aggressive manu- 
facturer. Here's what they want: 

1. A coordinated effort on the part 
of the service dealer, the parts jobber, 
and the manufacturer to reach a better 
understanding for the betterment of 
all! It is felt that the RTMA and its 
Service Committee will be instrumen- 
tal in reaching this objective. The 
RTMA Service Committee is in a posi- 
tion to act as a liaison between the 
interested groups. Although the RTMA 
cannot do the job alone, it can exam- 
ine the many problems confronting the 
dealers, jobbers, and manufacturers as 
it relates to the maintenance of tele- 
vision receivers. Its proposals, there- 
fore, will be based on facts learned 
from all parties and can be presented 
directly for action to the groups. 

2. More intelligent local planning of 
service groups! The activities of the 
Joint Electronic Radio Committee on 
Service of Philadelphia is an example 
of the type of local organization that 
can be set up with its own Code of 
Ethics to set policies within its local 
area. 

3. Consoles and other electronic 
gear so designed that the removal of 
the chassis does not become a major 
operation! Many sets today require the 
unsoldering of 10 or more wires in 
order to remove the chassis from its 
cabinet. The adoption of some stand- 
ard set of plugs would greatly facili- 
tate the servicing of such sets. 

4. Frequent and up -to -date service 
information direct from the manufac- 
turer to the technician! Although 
there are two recognized sources for 
service data, there still remains a 
lackadaisical attitude on the part of 
the set manufacturer in supplying the 
technician with changes and other 
modifications of a specific model. 

5. Common -sense engineering of the 

auto radio! There is a continual damn- 
ing of auto radio manufacturers on 
the design of their products. There 
is a demand for a foolproof tuning 
mechanism. Modern auto sets that 
employ permeability tuners are still 
subject to inoperation because the as- 
sembly isn't dustproofed. Fuses, ter- 
minals, and trimmers are still located 
where it is almost impossible for them 
to be reached for servicing. Many are 
literally buried amongst ashtrays and 
other gimmicks. In some cases tubes 
are directly exposed beneath the cowl 
ventilator of the car where rain can 
soon put the set out of commission. 

6. A color television system accept- 
able to the public! With marked prog- 
ress made towards a compatible TV 
system we can be thankful that more 
time will now pass before color tele- 
casts are resumed. In the meantime 
each monochrome set sold provides 
added weight that will have to be lifted 
when the green light is again given 
to color telecasts. The public simply 
is not ready for color. In fact, very 
few CBS color sets were sold to the 
public. 

7. A relaxed material situation to 
maintain commercial production! Tube 
manufacturers have now shown that 
it is possible to produce electrostatic 
TV picture tubes possessing excellent 
performance. Speaker manufacturers 
have found ways and means for cut- 
ting back on their cobalt requirements 
and many other innovations have re- 
sulted in satisfactory substitutions for 
many components. However, essential 
replacement parts must be available 
for the maintenance of TV and radio 
receivers. 

8. Commercial phonograph records 
meeting the standards of the new high 
fidelity systems! It is amazing but 
there is a real lack of quality pressings 
on the market today in spite of the 
fact that new techniques and standards 
provide the means for achieving bet- 
ter reproduction. 

9. A Codé of Ethics for radio and 
television! The FCC receives many 
letters from irritated viewers and 
listeners each week complaining bit- 
terly against horror and crime pro- 
grams. It is hoped that the drafting 
of the NARTB code will lead to an 
improvement in the caliber of tele- 
vision, as well as radio programming. 
We know of several instances where 
people have stated that they would 
not care to own a TV set because of 
the poor taste displayed on various 
programs. When this situation is rem- 
edied we can look forward to a more 
healthy market for new television set 
owners O. R. 
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the only complete catalog 
for everything in Radio, 

TV & Industrial Electronics 

Send for it today! 
Here's the one authoritative, complete, up -to -date Buy- 
ing Guide to TV, Radio and Industrial Electronics. 
Make your selections from the world's largest stocks 
of quality equipment at lowest, money- saving prices. 
See the latest and most complete presentation of elec- 
tronic apparatus: new TV, AM and FM receivers; High - 
Fidelity Custom Sound components; latest P.A. Sys- 
tems and accessories; recorders; fullest selections of 
Amateur receivers and station gear; specialized indus- 
trial electronic equipment; test instruments; builders' 
kits; huge listings of parts, tubes, tools, books -the 
world's most complete stocks of quality equipment. 

ALLIED gives you every buying advantage: speedy 
delivery, expert personal help, lowest prices, liberal 
time payment terms, assured satisfaction. Get the 
latest 1952 ALLIED Catalog. Keep it handy -and save 
time and money. Send for your FREE copy today! 

ALLIED IS YOUR TV and HI -FI HEADQUARTERS 

HI- 
Count on AWED for the latest in TV! 

If it's made -We have it for quick 

delivery. We specialize, too, in High - 

Fidelity sound components -every 
FI 

thing in amplifiers, speakers, tuners, 

phono gear and accessories. For TV 

or Hi -Fi -think of AWED! 

ALLIED RADIO 
the World's Largest Radio Supply House 

EVERYTHING IN ELECTRONICS 

December, 1951 

the world's 
largest stocks 

Radin Parts Unlimited 

Test Instruments 

Television & Home Radios 

P.A. and Hi -Fi Equipment 

Amateur Station Gear 

Builders' Supplies 

Equipment for Industry 

quick, expert service 

free SEND TODAY FOR RADIO'S 

LEADING BUYING GUIDE 

ALLIED RADIO CORP., Dept. 1 -M -1 
833 W. Jackson Blvd., Chicago 7, Illinois 

Send FREE 212 -page 1952 ALLIED Catalog No. 127. 

Name 

Address 

City Zone State 

9 

www.americanradiohistory.com

www.americanradiohistory.com


Be Sure of Your installations.., Next Year 

Use a"re rade 17:40ee 

MIKE CABLE 

6 

No. 8411 
Nominal Capaci- 
tance 37 mmf per 
ft. Use partic- 
ularly for lapel 
microphone. 

No. 8401 
Nominal Capaci- 
tance 25 mmf per 
ft. For crystal, 
ribbon, carbon 
microphones. 

No. 8422 
Nominal Capaci- 
tance 32 mmf per 
ft Use specially 
for carbon micro- 
phones. 

No. 8410 
Nominal Capaci- 
tance 33 mmf per 
ft. For crystal, 
ribbon, carbon 
microphones. 

No. 8412 
Nominal Capaci- 
tance 68 mmf per 
ft. Use specially 
for carbon micro- 
phones. 

*Now, you can be sure of your 
installations with Belden Microphone 
Cables. They are Aptitude- Tested and 
rated to give you safe and complete 
knowledge of their characteristics. 
Furthermore, Belden Mike Cables are 
built for maximum service. Put them 
to work for you now -and be sure . - . 

specify Belden. 

Belden Manufacturing Co. 
4681 W. Van Buren Street 

Chicago 44, Illinois 

No. 8423 
Nominal Capaci- 
tance 54 mmf per 
ft. Use particu- 
larly for carbon 
microphones. 

No. 8424 
Use for inter- 
connecting power 
cable for all elec- 
tronic uses. Also 
microphone cable. 
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TRAIN for Security! Good -Paying Jobs! 
MAKE THE MONEY YOU'VE ALWAYS DREAMED OF! 

AND ELECTRONICS 
BY EASY SHOP METHOD 

TRAINING AT HOME: 
Let NATIONAL SCHOOLS -a resident- training school for nearly 50 years -train you at home for 
today's unlimited opportunities in Radio- Television -Electronics. National Schools is one of the 
largest schools of its kind. It is located in Los Angeles -the center of Radio and TV world! It has 
four large buildings of modern shops and labs. Its faculty is considered tops in the business. 

You learn from lessons prepared by experienced 
instructors and engineers. Men who are successful 
Radio and Television technicians. Men who have 
trained 1000's of men like YOU! 

You get 
all the parts -even tubes! - 
for this modern Superheterodyne Receiver. 
You learn to build it step by step. And you 
keep it! Get all the facts. Mail coupon now. 

r : 

ldll 

rlbl'v 

Page after page -in color -tells you every- 
thing you wont to know. Mail the coupon. 
Get this valuable book today. And if you 
hurry -YOU GET A FREE SAMPLE LESSON, 
TOO! Shows how easy National Schools 
Home Training is Mail the coupon today. 

Today's Shortage of Trained Technicians 
Creates Chance of a Lifetime For You 

Think of it! With guided missiles, radar, and other 
electronic devices so important to national defense! 
With big, new developments in TV. With over 
90,000,000 home and auto radios, over 12,000,000 TV 
sets. With more than 3100 radio stations...over 100 
TV stations - and more building every day ... yes, 
imagine the great opportunity you have today! 
YOU are wanted in Radio -Television -Electronics! 
America's fastest -growing field. High -pay jobs -the 
kind you've always wanted - arc waiting for YOU! 

Job Security! Big Money! For YOU! 
in Today's Expanding Industries! 

Trained Radio and Television technicians really make 
important money these days. Thousands of National 
Schools graduates -men just like you -are earning 
good money all over the country. Why not you? 
And - National Schools graduates get the personal 
satisfaction of being highly -skilled technicians. Men 
people respect. Men who enjoy their work -rather 
than having to drag along in just any old job. 

National Schools Has Trained 1000's 
of Successful Men! Why Not YOU? 

In almost every state -and many foreign countries - 
National Schools graduates are filling big jobs with 
famous companies. Or running their own successful 
businesses. What are YOU waiting for? National 
Schools training is complete training. So when you 
graduate you can take advantage of today's big 
opportunities in Radio-Television-Electronics -fast. 

December, 1951 

You Train At Home -In Your Spare Time 
National Schools Shop Method Home Training gives 
you basic and advanced instruction in all phases 
of Radio -TV- Electronics. And remember -your train- 
ing is based on resident school training principles. 
You learn fast from hundreds of diagrams and pic- 
tures. All instructions are written by experienced 
technicians who work in Radio and TV every day. 
All instructions have been developed and tested in 
National Schools' own labs and studios, which are 
equipped with the latest RCA equipment. No wonder 
this National Schools course is so up -to -date, prac- 
tical, interesting. And so easy to learn! And no won- 
der it is held in such high regard by leaders of 
American industry! Approved for eligible Veterans. 

We Teach You How To Make Welcome 
Extra Money -While You Learn! 

Many National Schools students -men like you - 
make plenty of extra dollars each week in spare 
time ! Fixing neighbors' radios, appliances -and other 
ways we teach you. You start learning and earning 
from the day you enroll. From the very first lesson! 

WE SEND YOU LOTS OF PARTS 
LIKE THIS 

With National Schools Shop Method Home Training, 
you get basic principles and plenty of practical train- 
ing. You learn by doing. No wonder you learn so fast! 
We send you many parts -all of professional, modern 
quality. You do lots of practical experiments. You 
advance day by day, step by step. Until you can even 
build the modern Superheterodyne Receiver 
you see above - plus other important testing 
units. The free book tells you all about it. The 
free sample lesson shows how easy the training 
is. Use the coupon. Send 
today - without fail! 

DON'T PUT 
IT OFF! 
GET THE 
BIG SALARY 
YOU HAVE 
ALWAYS 
WANTED! 

Only National Schools Gives You This 
Professional Multi- Tester! 

You get this amazing, new testing instrument -fac- 
tory -made and tested -complete -ready to use! Simple 
to operate. Accurate and dependable. An instrument 
every Radio -TV man needs. Light enough to carry 
around -so you can use it at home or on service calls. 
You'll be proud to own this valuable equipment. 

Here are only a Few of the 
Good -Paying Jobs You Can Choose 

Radio Station Engineer, District Service Mana- 
ger, Aircraft Radio Inspector, Own Your Own 
Repair Shop, Inspector Technician, Service 
Specialist, Special Government Jobs, Complete 
TV Service, Sound Truck Operator. Many more! 
National Schools graduates have secure, good - 
paying jobs like these! So don't wait -mail the cou- 
pon today. Now -while you're thinking about it! 

Attention! Men Going into Service Soon! 
National Schools' course quickly prepares you for 
many important jobs in the Armed Services. With 
National Schools Training you have an opportunity 
to get into special service classifications -with higher 
pay and grade -immediately! 

FREE SERVICE FOR GRADUATES 
National Schools uses its great influence and pres- 
tige to help you find your place in the field of your 
choice. Don't put it off! Start yourself toward a 
skilled. trade! Get the big pay you've always wanted! 

NATIONAL SCHOOLS 
LOS ANGELES 37, CALIFORNIA ESTABLISHED 1905 

MAIL THIS -COUPON TODAY - WITHOUT FAIL! 
NATIONAL SCHOOLS, Dept. HR -121 Mail in envelope 
4000 South Figueroa Street or paste on 
Los Angeles 37, California pensas post card., 

Mail me FREE the book mentioned in this ad. Also a free sample lesson. 
I understand no salesman will call on me. 

NAME AGE 

ADDRESS 

I CITY ZONE STATE I 
a Check here if you were released from the Service less than 4 years ago. 

I -... ®®om -._ -. _... ... ...........J it 
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Aluminum Voice Coil 
SPEAKERS 

DAVE MARKS, President 
Fort Orange Radio Distributing Company, Inc. 

Albany, New York 

0 (I R MSTESTSEIUNQ SPEAKER UNE 

FOR TIIE PAST7YE4RSf" 
Quality Product Plus Smart Promotion 

Spell Success for Aggressive Parts Jobber 

M Ydealer customers don't bother to open the cartons - as they 
do with other brands - before buying G -E speakers. They 

know that General Electric factory- packed Alnico units come to them 
in perfect shape, ready for use. Customer confidence pays off. Because 
I stock all 27 G -E models, my dealers know I can fill -any speaker need." 

What Dave Marks does not mention is that his merchandising 
skill has made him one of the top parts distributors in the East. He 
makes frequent and profitable use of all G -E sales tools: catalogs, 
booklets, envelope stuffers, display pieces of all kinds. They're avail- 
able to you, too, through your General Electric distributor or repre- 
sentative. Call him today for your share of these sales helps. 

DEALERS AND SERVICEMEN 14 
Here's a complete new service manual on 
all General Electric television receivers - 
102 models manufactured since 1945l You 
get 80 pages packed with circuit diagrams, 
symbols and numbers, tube locations, top 
and bottom chassis views. Plus photographs 
and lists of service aids. Mail coupon for 
it today. Only $1.00. 

GENERAL ELECTRIC 

Drive -In Theatre Speaker Sales Hot! With G.E: s special 
weather- tested outdoor speaker, Dave Marks, shown here 
with general manager Ted Sharaf, has increased his drive -in 
business four times over in two years! 

AZEI 

General Electric Company, Section 9121 
Electronics Park, Syracuse, New York 
Send me copies of the new 80 -page service 
manual on General Electric TV receivers at $1.00 
each. I enclose $ 

Check Money Order 

NAME .............._. 

ADDRESS....... 

CITY....... 

PPZI 

l2 RADIO 8 TELEVISION NEWS 

.......:............................... 
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4,000.000 
PICTURE TUBE 

REPLACEMENTS 

COMING! 

MOST HYTRON TOOLS 
AVAILABLE AGAIN! 

Materials shortages are tough. But most of the Hytron tools 
are available now. Only the 7 -Pin and 9 -Pin Straighteners will 
be scarce. Aluminum and stainless steel are tight .. -and we 
won't give you an inferior tool. 

A word to the wise: order now while these famous tools are 
available. Put them to work for you. They'll save your time 
.. temper ... dollars. Order today from your Hytron jobber. 

Pick -Up Stick, 54 net 

Probing Tweezers, 354 net 

Tube Topper, 54 net 

Soldering Aid, 494 net 

Tube Puller, 

754 net 

Tube Lifter, 154 net 

December, 1951 

7 -Pin and 9 -Pin 
Straighteners, 
554 ea. net 

244 ,-,et 

Get YOUR Share! 
Over 4,000,000 TV sets are now over two years old. Just as electric - 

light bulbs dim with age, the picture tubes in these sets are failing. 

A tremendously profitable replacement market (conversions too) 

is now yours for the selling. And you have lots to sell when you sell 

CBS -Hytron picture tubes: The original studio- matched rectangular - made in the world's most modern picture -tube plant. 

You get better than new set performance with greatly improved 

tubes. A new black face for better contrast. Convenience of the 

Hytron Easy Budget Plan. And a generous six- months - from -date- 

of -sale guarantee. A guarantee you can depend on ... because it is 

backed by CBS -Hytron. 

Go after your share of this tempting business now! Remember : de- 

mand for TV picture and receiving tubes is expected to exceed sup- 

ply. Military requirements and serious materials shortages are the 

reason. Tubes in your stock will be better than gold. Don't over- 

buy, but buy enough. CBS -Hytron will do its utmost to help you. 

MAIN OFFICE: SALEM. MASSACHUSETTS 
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The World's 
Leading 
Producer 
of Towers 

CHARGER PRESENTS 
IN A NEW SUPERIOR 

Engineered to Wincharger's Unswerving Highest Quality 
Standards of: 

UTILITY A REAL AID to supplying a stronger signal to any TV 
Receiver. Adjustable feet to mount on any slope of 

roof. Adjustable clamps for attaching pipes or fittings from 11/4 inches to 
13/4 inches. Ten foot tower plus ten foot pipe provides economical 19 ft. Self- 
Supporting installation. Use with 30' pipe mast to raise Antenna up to 40 ft. 
above roof by using simple guying. May be mounted on ground if desired. 

APPEARANCE An attractive addition to any home. Baked -on 
black enamel finish for lasting lustre. All 

bolts, nuts, hardware, etc. electro -plate galvanized. Attractive slender 
tapered design. 

SAFETY All Steel Construction -Will withstand winds up to 100 

M.P.H. Sturdy bracing easily supports workman. Made 
of finest materials by skilled craftsmen. Weight evenly distributed on all 
four feet. Eliminates danger of damage to roofs and chimneys. 

CONVENIENCE Will fit any roof. Quickly and easily erected 
by one man. Easy to climb for maintenance 

purposes. Packed in small flat cartons for easy storage. Climbability facili- 
tates antenna changes and maintenance. 

ECONOMY LOW IN PRICE. 
REDUCES ERECTION COSTS. 
REQUIRES NO SPECIAL TOOLS. 

Wincharger Corp., the world's leading manufac- 
turer of towers, has done it again. Their experienced 
tower engineers háve designed and built a new TV 
Roof Mount Tower which aids TV set owners in 
securing the clearest reception. possible. These 
towers come in two sizes. The 5' shown at the left 
and the 10' shown at the right. 

MODEL -15805 MODEL -15810 
5 FT. 10 FT. 

For complete information see your dealer, jobber or write direct to: 

CCEOCE00211302 

1.1 

TELEPHONE 2 -1844 Dept. 4 

2,rowA,u.S.a, 
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They're headed for 

new frontiers 

At the Laboratories' school for communications development 
training, the curriculum includes electronics, oscillations 
and waves, switching and transmission. Each subject is di- 
rectly keyed to the latest fields of telephone research. 

EACH year the Bell System selects hundreds of 
engineering graduates from technical schools, to 
find the answers to communications problems 
through the application of science and tech- 
nology. A specifically qualified group joins Bell 
Laboratories to develop tomorrow's telephone 
system - also, in the present emergency, more 
powerful electronic devices for the armed services. 

They come - thanks to the competence of our 
nation's educators -with an excellent grounding 
in fundamentals. To equip them still further, the 
Laboratories operate a school at graduate level 
for advanced communications. 

The new men receive an intensive course in 
the latest theory and techniques. At the same 
time they take their places as members of the 
Technical Staff doing responsible work which, 
with their classroom instruction, reveals where 
they can make the most of their aptitudes. 

More than ever America's future must depend 
on men and women who are trained to think far 
ahead in technology whether for tomorrow's 
telephones or national defense. By helping them, 
Bell Telephone Laboratories help make Amer- 
ica's telephone system the world's best, help the 
armed forces keep our country strong. 

BELL TELEPHONE LABORATORIES 
Exploring and inventing, devising and perfecting, for continued improvements and economies in telephone service. 
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*REE 
AthNew 

Edition 

SPRAGUE 
TV CAPACITOR 

REPLACEMENT MANUAL 

When others are just com- 
ing out with their first TV 
capacitor manual, Sprague is 
bringing out its FOURTH 
edition. 

This brown -covered serv- 
iceman's bible lists TV re- 
placement capacitors for 1561 
television sets, far more than 
in any other manual. And it 
lists them set by set as well as 
by receiver manufacturers! 

Ask your Sprague distributor for 
a FREE copy of this new Manual 
M -481. Or, write your name on 
the attached coupon and en- 
close 10c to cover handling and 

mailing and we will rush 
your copy directly 

to you! 
Mail to: 

SPRAGUE PRODUCTS COMPANY 
51 Marshall Street, North Adams, Mass. 

Enclosed is 10 cents for your M -481 TV Manual. 

Name 

Street 

City Zone 

State 
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* Presenting latest information on the Radio Industry. 

By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 

COLOR TELEVISION, which in its 
mechanically- approved form, had been 
noted by most of industry as having 
an immediate future that could only 
be bleak and questionable, not only be- 
cause of its involved and incompatible 
makeup, but because of the sizable 
quantities of materials it would re- 
quire, which could be a drain on de- 
fense stockpiles, found itself faced 
with a similar dismal view by those in 
Washington, and suddenly pitched into 
a dungeon and doomed for the remain- 
der of the emergency by none other 
than the director of mobilization, dur- 
ing a hectic weekend in the final weeks 
of autumn. 

Declaring that the defense effort re- 
quired all of the metals that can be 
possibly acquired, Washington's chief 
of defense operations, Charles E. Wil- 
son, noted that industry will be re- 
quired to suspend plans for the mass 
output of any new products . . . 

"which are not absolutely essential 
and which would require the use of 
critical materials" . . . a state of af- 
fairs which it was felt applied directly 
to the mass production of color sets. 
Explaining this situation to CBS' 
Prexy Frank Stanton, Wilson asked 
that their manufacturing unit suspend 
all production of color sets, a request 
that was complied with immediately 
at the plant, where receivers had just 
begun to come off the line. Noting that 
they would have been at present the 
only suppliers of complete receivers, 
and that the distribution halt would 
practically eliminate a viewing audi- 
ence, Columbia also announced ces- 
sation of all scheduled color broad- 
casting. Whether or not experimental 
telecasts would continue was debata- 
ble at this writing, since the defense 
department had also implied that ef- 
forts would be made to suspend all ... "further developments of color 
television." The latter move was said 
to be necessary not only to save key 
materials but free engineers for use 
on defense projects. The suspension - 
of- development statement was bitterly 
criticized by practically everyone in- 
volved in color research, as an unwar- 
ranted demand. Blazing rejoinders 
came from those on the NTSC commit- 
tees who had been involved in around - 
the -clock sessions for months probing 
an industry technique which could 
eventually be submitted to the Com- 
mission. The panel members, stunned 

by the request, implied that the man- 
power motive was a weak one, since 
the color research results were adapt- 
able to defense applications. Some 
panelmen even suggested that the re- 
search shelving might have been part 
of a plan to eliminate the possibility of 
future embarrassment to the disc pro- 
ponents, who might have to combat the 
effects of highly developed electronic 
compatible systems as evolved by in- 
dustry's outstanding specialists. 

Scant need for the development curb 
was voiced by Dr. Allen B. DuMont in 
a telegram to Wilson, who said that 
the stop- research proposal was defi- 
nitely . . . "against national policy 
and the public interest." In his opinion, 
it was .. . "inconceivable that any 
high official of our government would 
give serious consideration to halting 
any type of research in the field of 
electronics or any important defense 
industry." Supporting the general 
view that color TV will play an impor- 
tant role in our defense work, he de- 
clared that without a doubt it would 
contribute substantially in our defense 
preparations for the future. Noting 
the part that research has played in 
the past, the TV pioneer said that . . . 

"America has great industrial and 
military strength today, because we 
have had the freedom to explore, ex- 
periment, and engage in extensive re- 
search. It would be most un- American 
to place restrictions on any research 
at this stage for the sake of retaining 
a competitive position for any com- 
pany." 

Defending the ban, Defense Head- 
man Wilson said that the decision to 
freeze color had nothing to do with 
intra- industry disputes or competitive 
aspects. He noted that we are faced 
with an emergency which involves 
scraping the bottom of the barrel for 
materials and manpower at the techni- 
cal levels, and that color television was 
found to be a natural peg for the con- 
servation of both. When questioned as 
to the problems and difficulties with 
which many small companies will be 
faced as a result of the order, Wilson 
said that he regretted this situation 
and was sorry that anyone might be 
hurt, but the interests of the country 
had to receive prime consideration. 
Defense comes first, he implied. 

A few days prior to the issuance of 
the color -ice order, both RCA and the 
industry TV committees issued re- 
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CORONA INIIjOR 
\\\ 

Now, for the first time, you can get tele- 

vision picture tubes that are not affected by atmos- 

pheric conditions. Ordinary picture tubes may lose 

as much as one -tenth of their brightness on humid 
or rainy days, but RAYTHEON made Tubes with 
CORONA INHIBITOR are 100% efficient rain or 
shine. 

This amazing new weather -proofing is so effective, 

that even when tested with a water spray on the 
high voltage contact, RAYTHEON Tubes with the 
CORONA INHIBITOR showed no loss of brightness 

due to arcing around the high -voltage connection. 

Ask your RAYTHEON Tube Distributor for Ray- 

theon Picture Tubes with CORONA INHIBITOR. 
Your customers will like them ... and so will you. 

development that keeps 

TELEVISION 

PICTURE TUBES 

at peak performance 

Raja oa Slúae 

RAYTH_EO.N._,M.AN U FACTOR I N G COMPANY 
Receiving Tube Division 

&edhwe tor. éVea aair.'có Newton, Mass_, Chicago, III., Atlanta, Ga., los Angeles, Calif. 
RADIO AND TELEVISION RECEIVING TUBES, PICTURE TUBES, SPECIAL :PURPOSE TUBES, SUBMINIATURE TUBES, MICROWAVE TUBES 
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"Pon can shout 

from more roof- 

tops than any other 

Tower maker" 

The roofs of America "sprout" more towers by 
Penn than by any other manufacturer. The 

reason? Penn's constant product development engi- 
neering which has produced the following: 

(1) The Teletower itself (2) the Thriftower (3) the 
Tenna -Mast Hardware Line (4) the adjustable roof 
mount (5) the universal motor mount (6) the built -in 
base (7) Penn's new self- supporting tower that carries 
two hundred fifty pounds head load without guying. 

Canadian representative: 
Atlas Radio Corp., Ltd., 560 King St. W., Toronto, Canada 

'eleta,,avis 
44.41atava 

eouta- /Wadi 
Gilaawate 

PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 
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ports that revealed striking progress 
on the color front, involving theater - 
size color, new picture tubes, and 
streamlined receiving and transmitting 
systems. Supported by an actual dem- 
onstration, the large- screen color de- 
velopment revealed that it was now 
possible to provide high- fidelity repro- 
duction of all colors, in contrast to the 
uneven and blooming colors that ap- 
peared on the screen during the Frank- 
lin Institute test four years ago. 

The NTSC brief on new color stand- 
ards reported that the aim, to produce 
the best color -television service possi- 
ble within a 6 mc. channel, can be 
achieved by transmitting two signals, 
one identical in all essential respects 
to the monochrome signal, and the 
other, known as the chromatic signal, 
carrying two types of color informa- 
tion, which jointly represent the chro- 
matic values of the scene. By use of 
multiplex techniques these signals can 
be sent simultaneously over the air. 
The basis of the color standards were 
said to lie in the science of color meas- 
urement or colorimetry, concerned 
with three quantities representative of 
brightness, hue, and saturation. Bright- 
ness was noted as being a measure of 
the lightness or darkness of a color; 
hue, the specification of whether the 
color is red or blue or yellow; and sat- 
uration, a measure of the mixture of 
this hue with white light. The hue and 
saturation values together were said 
to represent the chromatic values of 
the color. Color cameras, which are 
suitable for NTSC standards applica- 
tion, may incorporate three image or- 
thicon camera tubes, each tube being 
fitted with a color filter or transparent 
colored glass. Discussing the transmis- 
sion process, the standards report 
stated that while it would appear that 
the transmitter should carry three sig- 
nals representing the red, green, and 
blue primary color -values, there were 
two disadvantages to the method. 
First, no one of these three signals is 
ideally suited to the operation of black 
and white sets, a preferable arrange- 
ment involving a brightness signal par- 
ticularly designed to operate the 
standard chassis. Second, the trans- 
mission of three signals does not make 
the most efficient use of a TV channel. 
The characteristics of human vision 
are such, that to use the channel most 
efficiently, the three signals should be 
transmitted in a preferential way, so 
that one signal (brightness) is ac- 
corded the major portion of the width 
of the channel, while the other sig- 
nals, which represent chromatic 
values, are given less channel width. 

In the NTSC standards, the chro- 
matic signal modulates a color carrier. 
The pair of signals representing the 
chromatic values are applied together 
to the color carrier to modulate it. 
Then the two signals are so applied to 
the color carrier that the carrier is 
modulated in two ways, in amplitude 
and in phase. By thus modulating the 
color carrier in two ways simultane- 
ously, two signals representing the 

(Continued on page 139) 
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A scene near the radar test site of Bendix Radio Division 
of Bendix Aviation Corp_ Baltimore. Md. The radome 
(left) is a plastic bubble transparent to microwaves 
and supported by internal air- pressure. It protects a 
radar antenna similar to the one shown at the right. 
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SYLVANIA 

TUBES TO 

HELP TEST 

PLANE PARTS 

IN FLYING 

LABORATORY 

"ELECTRONIC BRAIN "* using 

Sylvania Tubes will check equipment 
under actual flying conditions for 
North American Aviation 

Determining the behavior of airplane components 
for actual conditions of stress, strain, vibration 
and varying temperatures is reduced to mathe- 
matical equations by North American Aviation. 

The quick, accurate solution of such problems 
is accomplished by an improved electronic digital 
differential analyzer built by The Computer Re- 
search Corporation, and known as the CRC -101. 

This machine can solve any problem that can 
be put in the form of ordinary differential equa- 
tions ... linear or non -linear. 

Remarkably compact! 
Matching the speed and efficiency of the CRC - 

101 is its unusual compactness. Employing only 
about one hundred Sylvania tubes, the complete 
computing and power units occupy a space hardly 
larger than an office desk. 

The selection of Sylvania Tubes for this modern 
computer is a high tribute to their outstanding 
performance and dependability. That's why today, 
when tube ratings and characteristics are critical 
factors, you'll find more and more circuit engi- 
neers put Sylvania Tubes first! For further infor- 
mation about your tube problems or applications, 
write to: Sylvania Electric Products Inc., Dept. 

R -1312, Emporium, Pa. 

Complete control panel 
of CRC -101 occupies no 
more space than a stand- 
ard typewriter. 

Computation is controlled' 
by approximately 100 Syl- 
vania Tubes operating 
through a germanium diode 
"nerve center." 

* 50 Integrator Electronic 
Digital Differential An- 

alyzer made by Computer 
Research Corp., Hawthorne, 
Calif. 

SYLVAN-IAm- 
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT 

TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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Bread -board wiring circuits for investi- 
gating multi -stable magnetic elements. 

RIOR TO the advent of large 
- scale computing machinery, desk 
- type calculators were designed al- 

most exclusively for operation in terms 
of decimal notation; for rotating me- 
chanical structures this was ' entirely 
practical. When high speed computers 
were first developed it became evident 
that decimal notation was not practical 
using the storage and computing ele- 
ments available. Devices capable of 
operation with two stable states were 
dependable and simple to design, while 
structures capable of multiple stable 
states were possible only with complex 
linkages between simpler devices. This 
is one of the reasons that binary arith- 
metic has been so widely employed in 
computing machines. The restriction 

This article is based on a paper presented at 
the 1951 National Electronics Conference, Edge - 
water Beach Hotel, Chicago, Ill. 

DECEMBER, 1951 

on the use of radices higher than bi- 
nary is eliminated by the developments 
described in this article. 

There are other reasons and other 
advantages for specific applications, 
but it cannot be stated as a generality 
that binary systems are superior. Ob- 
viously, when a machine must com- 
municate with people, it is necessary to 
provide translation devices so that in- 
put decimal information is converted to 
binary and binary answers converted 
to decimal, or the machine must oper- 
ate in decimal, or a re- education pro- 
gram that is not practical must be 
instituted. It is necessary to educate 
not only machine operators but also 
the general public, since many business 
machines function to print the answers 
to computing problems in connection 
with invoices and similar communica- 
tions. Binary /decimal translation de- 
vices usually turn out to require more 

By 
.JOAN D. GOODELL 

President 

TENNY LODE 
Chief Engineer 

The Minnesota Electronics Corp. 

Fast and accurate storage 
and access times result 
frone the employment of new 
materials and techniques. 

intricate circuitry than the actual com- 
puting elements in business machinery. 

There are other reasons for operating 
with notations other than binary, and 
for various special applications, a spe- 
cific radix such as 8, 12, or any other 
number, may turn out to be desirable. 
This problem has not yet been complete- 
ly investigated in its general form and 
there is considerable controversy re- 
garding the relative merits of various 
radices. As is true of so many contro- 
versies, neither extreme is correct and 
each system has its place. 

Magnetic Storage Elements -Bi- stable 
Among the basic structures that have 

been used for information storage are 
magnetic materials. These methods are 
attractive because power is not required 
to maintain storage, and for other rea- 
sons associated with the fact that the 
elements are passive. 
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Fig. 1. (A) Idealized rectangular hysteresis 
loop. (B) Actual rectangular hysteresis loop. 
(C) Normal pulse. (D) Saturation pulse. 

Considerable success has been 
achieved in work accomplished by oth- 
ers with magnetic materials used as 
binary elements. For this purpose, an 
essentially rectangular hysteresis loop 
is a desirable characteristic. It is also 
desirable that the coercive force of the 
materials be low, so that the magnet- 
izing forces required are held to a 
minimum. These two characteristics 
are essentially incompatible and the de- 
signers of such materials strive to ef- 
fect a useful compromise. 

A rectangular hysteresis loop implies 
that when a magnetic core is saturated 
in one sense it will be stable in that 
state until a magnetizing force is ap- 
plied in the opposite direction. Using 
this principle, it is possible to design de- 
vices that operate in accordance with 
binary arithmetic. Information is read 
into the material by applying a mag- 
netizing force in one direction. Infor- 
mation is read out of the material by 
applying a magnetizing force in the op- 
posite direction and observing whether 
a significant flux change is produced. 
Thus the material may be interrogated 
to determine whether it is storing one 
or zero. 

Binary magnetic elements have been 
applied successfully in the design and 
construction of many computing sys- 
tems originally developed at the Har- 
vard Computing Laboratory under the 
direction of Howard Aiken and his 
associates. At this time, the practical 

Fig. 2. Block diagram of an ana- 
logue to digital translation system. 
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application of magnetic storage ele- 
ments in binary applications has been 
limited to moderate pulse repetition 
rates in an order of thirty to forty 
kilocycles. It has been indicated that 
investigators believe this may be in- 
creased to very high speeds with the 
development of new techniques. 

Magnetic Storage Elements - 
Multi- stable 

The steep sides of a rectangular hys- 
teresis loop imply that with the appli- 
cation of a sufficient magnetizing force 
to overcome the coercive force of the 
material, the flux will swing all the way 
to saturation and be passive in that 
state until a magnetizing force is ap- 
plied in the opposite direction. This 
does not mean that the flux is capable 
of swinging from saturation in one 
sense to saturation in the opposite 
sense in zero time. 

The rate of flux change in any mag- 
netic material is proportional to the 
magnitude of the applied voltage across 
the magnetizing coil. The total flux 
change is a function of the applied volt- 
age and the time duration of its ap- 
plication. Thus the change in flux is 
proportional to the volt /second inte- 
gral of the applied magnetizing force. 
With materials having a rectangular 
hysteresis loop, the induced back emf 
functions to hold the current flow to the 
minimum required to overcome the co- 
ercive force through the entire swing. 
Thus the most convenient parameters 
to consider are voltage and time. 

Using suitable materials, it is pos- 
sible to obtain stability not only in the 
states of saturation but at the interme- 
diate states between these boundaries. 
This means that by controlling the 
time duration of applied pulses, it is 
possible to obtain a multiplicity of 
stable memory states in a magnetic 
core. Information is read into the core 
by saturating the core to a state desig- 
nated as zero and then applying a series 
of pulses in the opposite sense. It is 
necessary to quantize the volt /second 
integral of such pulses with an ac- 
curacy dependent on the maximum 
number of pulses the system is designed 
to store in the core. In this way, the 
flux density is changed in discrete steps 
and the state of magnetization of the 
core is directly related to the number 
of applied pulses. 

To read the information out of the 
core, a train of pulses may be applied 
to swing the flux back to saturation 
zero. As the flux swings from the in- 
termediate state representing the stored 
number, a pulse will appear across a 
secondary winding for every read -back 
pulse applied to the primary. When 
the core reaches saturation zero, there 
will be no further flux change and the 
amplitude of any pulses that appear 

across the secondary will be signifi- 
cantly diminished. 

To the extent that rectangularity 
of the hysteresis loop is not perfect, the 
performance in accordance with the 
criteria discussed will be degraded. 

A wide variety of techniques is avail- 
able for reading in and out of multi - 
stable magnetic structures of this na- 
ture, and the resulting flexibility is 
useful in many applications. The input 
information may be applied in the form 
of discrete quantized pulses, each of 
which represents a single digit, or it 
may be applied in the form of a single 
pulse. In the latter case, the magnitude 
may be held constant and the time 
duration made to represent the number 
to be stored, or the time duration may 
be held constant and the amplitude 
varied. The information may be read 
out in a similar way. Thus informa- 
tion may be dealt with in the system 
either in digital or analogue form and 
translated between these forms in ac- 
cordance with the requirements of the 
program. 

It is also possible to apply an ir- 
regular waveform representing infor- 
mation in analogue form, and the stor- 
age in the core will be proportional to 
the volt /second integral. Thus, by read- 
ing data out with digitalized pulses, 
a transformation may be made. For 
periodic sampling of an analogue quan- 
tity, an arrangement such as is shown 
in Fig. 2 can be useful. The tube con- 
ducts current to swing the core to sat- 
uration state "q ", even with the maxi- 
mum allowable voltage applied to the 
primary winding. At selected intervals, 
a pulse is applied to the grid of this 
tube so as to cut it off. When the tube 
is cut off the core is, so to speak, re- 
leased from "q" and the applied voltage 
E1 swings it to saturation in the state 
"p ". The minimum allowable voltage 
E1 must be sufficient to overcome the 
coercive force of the material. If the 
transfer function is 1:1, the voltage E2 
of the output pulse that appears at the 
secondary winding will be equal to the 
voltage applied to the primary. This 
assumes that the analogue input volt- 
age does not vary appreciably over the 
time duration involved, and also neg- 
lects the resistance of the windings and 
the constant voltage required to over- 
come the coercive force. The time dur- 
ation of the output pulse will be in- 
versely proportional to the instanta- 
neous magnitude of the applied ana- 
logue voltage. 

The output pulse may then be used 
to enable a gate to pass a number of 
pulses from an oscillator of fixed fre- 
quency to a suitable counter. The 
counter may be a magnetic core or 
some conventional structure. The area 
K1 of the output pulse will be a con- 
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stant determined by the characteristics 
of the core. If the applied voltage is 
increased, the time duration of the out- 
put pulse will decrease, and vice versa. 

The sampling core in this case is 
used as a "time" gate and, in one sense, 
functions as a d.c. transformer. It is of 
some interest in this arrangement that 
the number of pulses representing the 
input voltage is in an exact inverse re- 
lationship. Thus, the relative accuracy 
of the translation increases as the mag- 
nitude of the input signal is decreased. 
This is the opposite of the effect ordi- 
narily obtained in sampling observa- 
tions of this kind. If the input were, 
for example, an error signal, such a 
relationship might be very desirable for 
it is when the error signal is small that 
the absolute accuracy is most impor- 
tant. Obviously, the number of counted 
pulses may be translated into a num- 
ber directly proportional to the input 
signal by dividing it into an arbitrary 
constant. 

It is of passing interest that if the 
magnitude of E, is controlled to repre- 
sent a number N,, and the frequency 
of the oscillator is controlled to repre- 
sent a number N, direct division may 
be accomplished and the output number 
N appearing in the counter will be 
equal to N, divided by N,. 

There are many methods by which 
the output transition may be observed. 
Amplitude discrimination is one of the 
useful tools, but the negative pulse 
that results from slip -back to rema- 
nence after dynamic saturation is an- 
other interesting method. In practical 
materials, the loop is never precisely 
rectangular, and consequently when a 
read -back pulse drives the core mate- 
rial into dynamic saturation it will slip 
back to B,. from B,nas. This will pro- 
duce a negative going pulse at the out- 
put that can be observed as an indi- 
cation that the end of meaningful read - 
back pulses has been reached. 

This same phenomenon is a limiting 
factor in connection with maximum 
storage capacity that can be observed 
with digital accuracy. When the core 
has been driven into dynamic saturation 
by a read -back pulse, any additional 
pulses applied will produce an output 
pulse of reduced amplitude as well as 
negative going slip -back indications. 
The magnitude of the output pulses ob- 
served after dynamic saturation of the 
core will be a result of combined air 
coupling and the flux change from B,. to 
B, ar. Obviously the minimum pulse 
that is practical for read -out in this 
manner must be a pulse that differs 
significantly from the pulses produced 
by air coupling and slip -back flux 
changes. 

There are various methods of mini- 
mizing these effects in order to obtain 
storage of high numbers. Decimal stor- 
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Multi- stable magnetic memory elements for storing large numbers of pulses. 

age is relatively simple and may be 
accomplished with a wide variety of 
pulse volt /second choices, depending on 
the requirements of the problem. The 
choice of parameters is limited with 
respect to short duration pulses by the 
maximum practical amplitude and, con- 
versely, minimum amplitudes imply 
longer pulse durations, hence lower 
repetition rates. 

These limitations are not serious in 
connection with most problems and 
storage of very large numbers may be 
accomplished with reasonable pulse 
parameters. Pulses with a duration 
corresponding to a fraction of a micro- 
second may be used without exceeding 
practical pulse amplitudes. This means 
that pulse repetition rates correspond- 
ing to the limitations of available asso- 
ciated circuitry may be attained. 

Multi -stable magnetic techniques may 
be used for many applications in com- 
puting machines. Storage registers 
may be extremely compact and light in 
weight with elements that are relative- 
ly free from effects of their environ- 
ment. Magnetic elements with multi - 
stable characteristics may be used in 
the arithmetic computing sections of 
machines and for accumulation of data. 
Inventory control machines for business 
and military problems may be con- 
structed with greater memory capacity 
in a given space than by any other 
known method. High speed operation 
with passive elements using almost any 
convenient radix is made possible and 
component failure is reduced to a mini- 
mum. Access time is very short indeed 
and associated circuitry is relatively 
simple. 

R A D I O - E L E C T R O N I C 

A considerable amount of experimen- 
tal work has been carried out in an ef- 
fort to determine the optimum magnetic 
structures for these multi -stable ap- 
plications. In general, ribbon -type to- 
roidal orientations are most desirable, 
although useful results have been 
achieved with other types of cores. 

The pulses used in this technique 
must be accurately quantized with re- 
spect to their volt /second integral. It is 
desirable that this be accomplished with 
passive elements in order to obtain 
long term stability. Temperature ex- 
tremes will affect storage capacity to 
some degree but this does not present a 
problem of consequence. One of the 
advantages obtained with magnetic ele- 
ments is a large degree of freedom from 
the effects of environmental factors. 

Magnetic structures are now being 
developed for use in so many applica- 
tions that they make a fair bid toward 
becoming more important than electron 
tubes. Magnetic amplifiers, flip -flops, 
gates, oscillators, counters, accumula- 
tors, adders, and almost the complete 
list of basic circuits appear to be pos- 
sible of design for an increasingly large 
number of applications. 

Other methods and techniques for 
applying magnetic principles to the de- 
sign of computing machinery, control, 
conversion and sensing structures will 
be discussed in future articles. 

Note: The multi -stable magnetic 
structures, techniques and systems de- 
scribed in this article are the subject of 
patent applications assigned to The 
Minnesota Electronics Corporation by 
the authors. 
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Multivibralor 

FREQUENCY 

DIVIDER 

Fig. 1. Front panel view of the 
M.I.T. multivibrator frequency divider. 

r HE multivibrator frequency di- 
vider shown in Fig. 1 is a pulse 

- - generator with an output range of 
from 200 Ice. to 60 cycles, and which may 
be synchronized with any frequency 
equal to or greater than the output fre- 
quency. Two free -running multivibra- 
tors are used to cover this range, their 
individual ranges overlapping between 
2.5 and 3 kc. Two output pulses are pro- 
vided: a "standard" pulse and a high - 
impedance negative pulse used to trig- 
ger a synchroscope. The "standard" 
pulse is 0.1 microsecond on the base 
line, and is variable up to 25 volts 
across a 93 -ohm load. The high imped- 
ance pulse is variable up to 100 volts 
negative, and has a leading edge of 0.2 
microsecond and a slower trailing edge. 
It will drive an unterminated 93 -ohm 
line of reasonable length, and occurs at 
the end of a delay interval of from 5 to 
100 microseconds. This delay may be 
continuously variable, or may be varied 
by the interval between pulses if syn- 
chronizing pulses are fed into the "in- 
put for lock -in delay." This latter fea- 
ture gives the most jitter -free opera- 
tion, especially desirable when a fast 
sweep is being used or scope photo- 
graphs are being taken. 

The block diagram, Fig. 2, shows the 
many different ways in which the sec- 
tions of this unit may be interconnected. 
The two most important sections are 
the "High- Frequency Multivibrator" 
(HFMV) and the "Low- Frequency 
Multivibrator" (LFMV). These two 
free -running multivibrators are per- 
manently connected in series, although 
power may be removed from one or the 
other by appropriate switching. When 
both are operating, the LFMV divides 
the frequency of the HFMV by some 
integer. 

The third important block, designated 
"Delay Multivibrator" (Delay MV), is 
a single -shot multivibrator, triggered 
by either the HFMV or the LFMV. At 

6 

By 
R. R. RATHBONE 
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Servomechanisms Laboratory 
Massachusetts Institute of Technology 

This versatile instrument provides a frequency 
divider, delay circuit and pulse standardiser. 
the end of the selected delay, the Delay 
MV initiates a negative output pulse 
which may be used to trigger a synchro- 
scope. 

A fourth block, the "Standard Pulse 
Generator," may be actuated by either 
the HFMV or the Delay MV and pro- 
vides 0.1 -µsec, half- sine -wave pulses at 
a 93 -ohm impedance level. These pulses 
are "standard" for all test equipment 
at the Digital Computer Laboratory, 
M.I.T. 

The switching shown in the block dia- 
gram allows for great flexibility in the 
interconnecting of these blocks. For con- 
venience, let us assume in the following 
discussion of the circuit details that 1- 
mc. pulses are being fed to the "input 
to dividers ", and the input selector, S1, 
reads "to HFMV." The HFMV divides 
the pulse repetition frequency to a 
submultiple, determined by the HFMV 
coarse frequency setting, and feeds syn- 
chronizing pulses to the LFMV. If the 
standard pulse selector, S3, reads "from 
HFMV," then the "standard" (0.1 -µsec) 
pulses will occur at the rate of the 
HFMV. If the delay selector, Sz, is set 
to "from LFMV," as shown, the Delay 
MV will be triggered at the submultiple 
frequency of the LFMV and, at the end 
of the delay, will initiate the "output 
pulse (negative high impedance)." 

Editor's Note: The name of Richard L. 
Best should have appeared as co- author 
of the third article of this series, Gate and 
Delay Generator, which was published in 
the September, 1951 issue. 

This is the fifth of a series of articles 
on test equipment units sponsored by the 
Office of Naval Research and developed 
during the past three years by the M.I.T. 
Servomechanisms Laboratory. These units 
were designed as building blocks to test 
pulsed circuits and to simulate the control, 
arithmetic, and storage functions of an 
electronic digital computer. 

R A D I O - E L E C T R O N I C 

With the above assumptions in mind, 
let us examine the schematic, Fig. 3, 
and the waveforms at various impor- 
tant test points. The 1 -mc. input pulses 
are shown in part (a) of Fig. 7, and 
the. output of the input amplifier (Vi. ) 

in part (b). Parts (c) and (d) are 
waveforms of the plate of one section 
and the grid of the other section of the 
HFMV (V;). These may be recognized 
as typical free -running multivibrator 
waveforms, with the exception of the 
synchronizing feature, which operates 
as follows. The negative pulses shown 
in part (b) are coupled to each plate of 
the HFMV through the small (10- µµfd.) 
capacitors C. and a, and from there 
to the opposite grids through the larger 
cross -over capacitors C. and Ce. Which- 
ever triode is conducting amplifies these 
negative pips, resulting in the positive 
pulses seen in the lower half of part 
(c). These positive pulses are also cou- 
pled to the opposite grid through one of 
the cross -over capacitors (C5 or C5), 
synchronizing the triggering action of 
the circuit. The dual potentiometer 
(R.A, R.B) controls the free -running 
frequency of the HFMV, and thus con- 
trols the integer by which the input fre- 
quency is divided. The right -hand cath- 
ode of the HFMV has a peaker circuit, 
consisting of an inductance to ground 
shunted by a crystal diode. The diode is 
connected in such a way that a single 
positive pulse is generated when this 
section starts to conduct, and all other 
ringing is damped out. Part (e) of Fig. 
7 shows this cathode waveform. The 
pips seen after the main pulse are the 
result of the synchronizing pulses cou- 
pled from the opposite plate to the grid 
of this section while it conducts. 

The "Standard Pulse Generator" 
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(VL3) utilizes a blocking oscillator, 
peaker, and pulse amplifier; its wave- 
forms are shown in Fig. 6. Part (a) is 
the cathode output pulse of the HFMV 
(also shown in part (e) of Fig. 7 but 

shown here on a faster sweep). With 
the switches in the positions indicated, 
this pulse triggers the blocking oscil- 
lator (Vis). The resulting pulse of 
plate current (see waveform (b) ) flows 
through a peaker composed of L3 and 
L4 in parallel, and damped by the diode 
CR3. The end of this current pulse 
causes the peaker to ring positive once 
before the diode damps it out, generat- 
ing the waveform of part (c). This sig- 
nal is then capacitor -coupled to the out- 
put pulse amplifier which.puts the pulse 
shown in (d) out onto a 100 -ohm line. 

Figure 5 shows the waveform of the 
LFMV (V4). Synchronization may be 
accomplished either by connection to the 
input amplifier or, as is done in Figs. 
2 and 3, to the HFMV. The signal from 
one plate of the HFMV is differentiated 
and coupled to both plates of the LFMV 
through the two 2 -µµfd. capacitors. Part 
(a) shows one plate waveform; part 
(b), the waveform of the opposite grid. 
The synchronizing action is the same as 
in the HFMV. The dual potentiometer 
(RIGA and R1613) varies the free -running 
rate of the LFMV, and determines the 
submultiple of the HFMV frequency at 
which the LFMV runs. The right -hand 

cathode has a peaker (like that of the 
HFMV) which generates a single posi- 
tive pulse when V4 starts to conduct. 
The cathode waveform may be seen in 
part (c) of the figure; the pips oc- 
curing after the main pulse, while this 
section is conducting, are a result of the 
synchronizing signal fed from the 
HFMV and gave a great deal of trouble 
in the Delay MV, preventing a smooth 
continuous delay. Diode CR3 is biased 
off by about 8 volts so that these pips 
are eliminated (see part (d), Fig. 5). 
The negative pulse that occurs after the 
main positive one, is fed back from the 
Delay MV at the end of the delay inter- 
val. 

Figure 4 gives the waveforms of the 
single -shot Delay MV (V5). Part (a) 
shows the same cleaned -up pulse as does 
part (d) of Fig. 5, but at a different 
sweep rate and delay setting. This pulse 
is capacitor -coupled to a proper d.c. 
level, and, through diode CR6 lifts the 
normally -off grid of the Delay MV into 
conduction as waveform (b) shows. The 
plate waveform (c) is coupled through 
a capacitor to the opposite grid, (d) ; 

the d.c. return path for this grid is a 
bit unusual and merits closer attention. 
In the quiescent state, the grid is at a 
voltage determined by the plate drop of 
the same triode across R42 and the di- 
vider Ris -R42. The highly degenerative 
circuit maintains the quiescent grid 
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Fig. 2. Block diagram of operation. 
Numerical notations refer to Fig. 3. 

voltage about zero, so that as the Delay 
MV potentiometer is varied, no great 
amount of grid current is drawn. Dur- 
ing the delay interval, however, the 
plate of this triode rises as shown in 
part (e), giving a positive grid return 
for the now cut -off grid. Thus the bene- 
fits of a positive grid return are real- 
ized (steep slope of the waveform at 
the end -of -delay point, and therefore 
less jitter), with the benefits of zero grid 
return during standby (prohibitive 
grid currents are not drawn when ad- 
justed for minimum delay). 

Synchronization of this delay could 
have been accomplished by feeding the 

(Continued on page 29) 

Fig. 3. Circuit schematic and parts values for the multivibrator frequency divider. 

INPUT 

VIOERS 

C 

C 

68 

l 

o 

220 

2. 
2W 

T INPUT SELECTOR 
NF v $1 

LFMTO Y 

220 

20X IOVVId 

10 Id 

0001 APMEZWZM 
0001 

5687 fl u 

01 

IOR 
R64 

mp 

_ I CRS 

I HEW/ 

Sz 
DELATJ( 

SËLELTOR 

0 

16 

500 

ION 

20 

250V. 

LFMV 

o 

220 

CRS 

TI 

20 

0 

6.3 V. 

-750V. 

INPUT 
FOR LOCK -IN 

DELAY 

o 

2200 

V2 568 

4 0 

ROM HF 

o 
FROM DELAY 

20 

25% 8W. 8 

±20Y. IDVVI 

6.3V 
+ 250v. 

50 V. 00 

IOm. 120 

10 vela ± 200. 
180 

DELAY MV, 

.0004 

IOK 
1 

STANDARD 
PULSE 

GEN. 

220 

120 

o 

100 

T2 
SpAN0AR0 all0 

STgN A O 

OUTPUT 
GAIN 

I/O 5687 

IOOK 

OUT UT PULSE 
INEG. HIGH IMPE0.1 

DECEMBER,. 1951 R A D I O - E L E C T R O N I C E N G I N E E R I N G 

www.americanradiohistory.com

www.americanradiohistory.com


AMPLITODE DISTRIBUTION 

ANALYZER 
By 

R. E. NEINBURG and 
T. F. ROGERS 
Mass. Inst. of Technology 

Fig. 1. The RCA type STE -A 
barrier grid storage tube. 

BARRIER GRID 

MICA DIELECTRIC 

BACK PLATE 

A barrier grid type of storage tube 
is used in this electronic means for 
realizing statistical distributions. 

F HE RELATIVELY recent atten- 
tion focused upon the statistical 
means of analyzing various types 

of signals by the work of Wiener, 
Shannon, Rice and others has encour- 
aged many investigators to search for 
an electronic means of realizing statis- 
tical distributions. This paper concerns 
itself with the product of such a search; 
a device that analyzes signals on the 
basis of the distribution of amplitude 
levels which they display. The final re- 
sults are presented as an oscilloscope 
trace in the form of the distribution 
density function, or amplitude distribu- 
tion, of the signal being analyzed. 

At the outset of this study, it was 
realized that several methods of obtain- 
ing amplitude distributions were al- 
ready available.' For example, by the 
simple process of photographing a sig- 
nal waveform and determining, by ac- 
tual count, the number of times the 
signal enters various incremental am- 
plitude levels, the distribution of ampli- 
tude levels can be obtained. However, 
in this, as in other existing methods, 
the inherent delay and the expense in 
man -hours tend to be prohibitive. The 

Fig. 3. Charge density dis- 
tribution for a sine wave. 
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Fig. 2. Simplified drawing of the barrier grid storage tube. 

object of the investigation then became 
to design a system that could sample 
a given signal and present the ampli- 
tude distribution of this signal with 
negligible delay and in a form con- 
venient for dynamic analysis. 

The heart of the device is the RCA 
barrier grid type of storage tube, a 
simplified drawing of which is shown 
in Fig. 2. This tube is similar to other 
memory devices of this general type 
in'that the memory is derived from the 
storage of an electric charge on a di- 
electric surface, the charge being sup- 
plied by a primary electron beam that 
is formed and focused in an electro- 
static deflection system. Enough energy 
is imparted to the electrons of the 
primary beam to enable them to dis- 
lodge other electrons from the dielectric 
surface and cause secondary emission. 
Those secondary electrons emitted with 
sufficient energy to escape the field at 
the dielectric surface are focused on 
a collector ring and thereby escape to 
the external circuits. The magnitude 
of the secondary, or collector, current 
is dependent on the secondary emission 
ratio of the dielectric surface, which is, 

Fig. 4. Amplitude dis- 
tribution for a sine wave. 
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in turn, a function of the cathode to 
dielectric potential. The steady state 
potential of the dielectric, which re- 
sults in a value of unity for the sec- 
ondary emission ratio, may be . con- 
sidered a surface equilibrium potential. 

In view of the capacitive coupling 
that exists between the dielectric and 
backplate, any positive voltage applied 
to the backplate will increase the di- 
electric surface potential by the amount 
of the applied voltage, and will, there- 
fore, remove the dielectric from equilib- 
rium. As a result, the secondary emis- 
sion ratio will decrease by an amount 
proportional to the applied voltage (to 
a good first approximation for signals 

10 volts) as the surface again seeks 
the equilibrium potential.' Thus, by ap- 
plying a positive step voltage to the 
backplate, the dielectric surface is given 
a positive potential and is, therefore, in 
a condition to store charge on any area 
element scanned by the primary beam. 
The process of storing a charge density 
distribution in this manner will be re- 
ferred to as the writing operation. 

Interrogating the stored charge 
(called reading) is accomplished by 
returning the backplate to the voltage 
it had prior to the writing period, and 
scanning the line containing the stored 
signal by the primary beam. As the 
variations of dielectric potential caused 
by the stored charge are encountered 
during the scan, the secondary emission 
ratio will vary in such a manner as 
to produce, across a load resistor in 
the collector circuit, a voltage wave- 
form that is a replica of the distribu- 
tion of the dielectric charge density. 
The read operation, in that it removes 
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the stored charge, is also an erasing 
operation. 

When used as an amplitude distribu- 
tion analyzer, the storage tube is a 
summation device, not for amplitude 
addition as in some applications,' but 
in the following sense. The amplitude 
distribution of a signal may be deter- 
mined by dividing the signal into equal 
amplitude increments and determining, 
in some manner, the length of time the 
signal spends within each increment of 
amplitude. A graph of this time (see 
Fig. 9) versus the amplitude increments 
for all amplitudes that the signal dis- 
plays, is the amplitude distribution of 
the signal. As the individual increments 
are chosen so as to approach zero, the 
distribution approaches the theoretical 
amplitude distribution. The function of 
the storage tube in this operation is 
to determine the relative length of time 
the amplitude remains within the var- 
ious incremental levels, with the size 
of the amplitude increments determined 
by the diameter of the primary beam. 

The summation of time described 
above is performed by the storage tube 
in the following manner. A fixed center- 
ing voltage is applied to the vertical 
deflection plates of the storage tube, 
and the signal to be analyzed is applied 
to the horizontal deflection plates. Since 
the position of the primary beam is 
controlled by the potential developed 
between opposite plates of the deflection 
system, it is possible to associate every 
point along the single horizontal line 
scanned to a particular amplitude of 
the signal that is applied to the hori- 
zontal deflection plates. The beam will, 
therefore, scan a horizontal line in a 
manner determined wholly by the am- 
plitude of the signal. 

During the writing period, while the 
signal is applied to the deflection plates, 
a positive step voltage is applied to the 
backplate removing the dielectric from 
equilibrium and permitting it to store 
charge. Since, as mentioned previously, 
the position of the beam at any instant 
is a linear function of the amplitude 
of the signal on the horizontal deflection 
plates, each point along the scan line 
corresponds to some particular signal 
level; it follows, therefore, that the 
charge density on any line segment is 
proportional to the time the signal 
spends at the amplitude level corre- 
sponding to that segment. Furthermore, 
since the amplitude distribution is, in 
effect, a plot of the percentage of time 
a function remains at each amplitude 
level versus all amplitude levels, the 
distribution of the charge density as 
a function of displacement along the 
line scanned is the desired amplitude 
distribution. This, briefly, is the method 
by which the distribution measurement 
is made. 
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To illustrate the basic principles of 
operation let us assume that a sinusoi- 
dal waveform (Fig. 3) is applied to the 
deflector plates. The velocity of the 
beam will be maximum at the center 
of the dielectric (corresponding to the 
maximum rate of change of the sine 
wave around the zero level) and, as the 
peak of the sine wave is approached, 
the beam velocity will decrease, finally 
stopping completely and reversing its 
direction. At the end of one complete 
sine wave cycle, the beam will have 
swept to the right a distance depend- 
ent on the peak signal amplitude, re- 
versed its direction and traveled to 
the left extremity, reversed again and 
returned to the center. If the beam is 
stopped at this point, the magnitude of 
charge on any line segment along the 
scan line will be directly proportional 
to the time spent by the beam at that 
segment, or inversely proportional to 
the velocity of the beam at that seg- 
ment. It would be expected then, that 
the magnitude of charge density would 
be a maximum at the extremities of 
the dielectric and a minimum at the 
center, and would closely resemble the 
calculated amplitude distribution shown 
above the signal in Fig. 3. 

To transform the stored amplitude 
distribution into a voltage wave, it is 
merely necessary to read out the stored 
charge. The backplate writing voltage 
is returned to the equilibrium value 
and the signal on the horizontal deflec- 
tion plates is replaced by a voltage 
(such as a saw -tooth or triangular wave- 
form) which causes the beam to scan 
the charged line with a constant velocity. 

As discussed previously, in connection 
with interrogating the distribution of 
the stored charge, the collector current 
will vary in accordance with the varia- 
tions of charge density stored along the 
scan line. Since the line is scanned with 
constant velocity during the "read" 
operation, variations of charge density 
as a function of distance along the 
scanned line are transformed into varia- 
tions of collector current that are a 
function of time. The variation of col- 
lector current will now be proportional 

Fig. 7. Output of the second 
detector of a radar receiver. 

Fig. 5. Rectangular input voltage. 

r 1stmowtilsosommoiri..owr ̀  

Fig. 6. Amplitude distribution 
of a rectangular input voltage. 

to the amplitude distribution of the 
signal being analyzed. It should be 
noted that to insure complete erasure, 
that is, to insure the return of the 
dielectric surface to the equilibrium 
potential before the next writing opera- 
tion, it is necessary to scan the line 
more than the one time needed to view 
the distribution. 

The basic idea, then, is to allow the 
beam to travel along the scan line in 
a manner determined by the amplitude 
of the signal. Since each segment cor- 
responds to a particular amplitude in- 
terval, the charge density at any seg- 
ment will be proportional to the length 
of time the signal spends within that 
interval. The resulting distribution of 
charge- density is then the desired am- 
plitude distribution, and is read out 
of storage during the read interval. 

The first signals analyzed were those 
having relatively simple amplitude dis- 
tributions. In this way, the validity of 
the early results could more easily be 
judged. 

Fig. 8. Experimentally determined 
amplitude distribution of Fig. 7. 
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Fig. 9. Diagram of a sine wave and its amplitude distribution. 

Fig. 10. Signal of Fig. 7. 

with a carrier introduced. 

Fig. 3 shows the calculated ampli- 
tude distribution of a sine wave; Fig. 4 
shows the experimentally determined 
amplitude distribution of a sine wave. 
The two spikes, as before, correspond 
to the positive and negative sine wave 
peaks. The fact that the distribution 
does not go to infinity at the extremities, 
is due to the quantizing effect of a finite 
beam current and diameter, and is an . 
indication of measurement limitations. 
Aside from this obvious discrepancy, 
the general shape of the experimental 
and calculated distributions are in close 
agreement. Although no quantitative 
comparison was attempted, the results 
appear to fall within tolerable limits. 

Rectangular waves such as those 
shown in Fig. 5 were also analyzed. 
The distribution shown in Fig. 6 illus- 
trates the effect of employing a tri- 
angular scanning voltage. The image 
on the left is the result of scanning the 
charge distribution from left to right. 
The image on the right, which is the 
mirror image of the first, is generated 
as the beam scans from right to left. 
Many such scans are required to erase 

Fig. 11. Amplitude distribution 
of second detector output noise. 

10 

the stored pattern. The results realized 
from the analysis of rectangular waves 
have special significance in the align- 
ment procedure. 

Assuming the rectangular wave to 
have essentially zero rise time, the pri- 
mary beam will focus on only two seg- 
ments of the scan line, one segment 
corresponding to the raised portion of 
the pulse, the other to what may be con- 
sidered the base line. Said another way, 
we are concerned with a signal" dis- 
playing only two levels of amplitude, 
and would, therefore, expect only two 
areas of high charge density on the 
scan line. Notice that the ratio of the 
time spent at one amplitude to the time 
spent at the other amplitude is approxi- 
mately 3:1. One would expect, then, 
that the ratio of the charge density 
corresponding to each of these ampli- 
tudes would also be in the ratio 3:1. 
In this particular case, the expected 
results are not verified, the reason be- 
ing that the primary beam remains 
focused on one spot of the dielectric 
for a period sufficient to exceed the 
linear dynamic range of the storage 
tube. The charge density stored on that 
spot is, therefore, not a linear function 
of time. This phenomenon may be used 
to good advantage. By applying a rec- 
tangular wave of known asymmetry for 
a given sampling period, the primary 
beam intensity may be adjusted until 
the output spikes are in the same ratio 
as the two amplitude levels of the rec- 
tangular wave. The larger of the two 
spikes is now the largest output pos- 
sible for the particular intensity set- 
ting used, that is, within the limts of 
tube linearity. Thus a method of system 
alignment is provided by the use of 
rectangular waves. 

Fig. 12. Amplitude distribution as 
in Fig. 11 with a carrier present. 
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As examples of aperiodic signals, two 
types of noise were analyzed. The first, 
shown in Fig. 7, is the output of the 
second detector of a radar receiver, and 
consists for the most part of positive 
peaks, resulting in an output that is 
substantially unidirectional. The ex- 
perimentally determined amplitude dis- 
tribution of this signal, shown in Fig. 8, 
closely approximates the expected Ray- 
leigh curve, being skewed to the right.' 

The second type of noise analyzed was 
produced by introducing a carrier into 
the radar receiver resulting in the dis- 
appearance of the unidirectional char- 
acter as seen in Fig. 10. The distribu- 
tion of this signal is shown in Fig. 12, 
with the previous noise amplitude dis- 
tribution being shown in Fig. 11. Notice 
how the second distribution has as- 
sumed a symmetrical appearance rela- 
tive to the first, just as the second 
signal was the more symmetrical of 
the two. Also, the increased spread of 
amplitudes is seen to have extended 
the limits of the distribution and in- 
troduced a flattening effect, as would 
be expected.' 

The results that were realized by 
the analyzer in the experiments per- 
formed were very encouraging, and 
serve primarily as an indication of 
the possibilities of such a device. Fur- 
ther development of the analyzer should 
greatly facilitate studies of the dis- 
tributions of signal amplitudes, thereby 
bringing statistical methods of analysis 
closer to acceptance as a general com- 
munications tool. 

The authors would like to acknowl- 
edge the guidance and assistance given 
throughout the course of this research 
by J. V. Harrington of the Cambridge 
Research Laboratories. 
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Recent Advances 
In MEDICAL 

ELECTRONICS 
By 

l:if GENF. J. THOMPMIDN_ M.D. 

Photoelectric ballistocardio- 
graph. Body motions caused by 
heartbeats modulate light beam. 

Associate Medical Director 
Winthrop -Stearns, Inc. 

The diagnosis and treatment of 
human ills are simplified by 
the instruments discussed leere. 

7ERE IT possible to transport 
the medical investigator of 
yesteryear to present times, he 

would almost certainly gaze in awe and 
amazement at the incredible achieve- 
ments which the past three decades 
have witnessed. For this relatively brief 
span of time has seen the perfection of 
the electronic cardiograph, the electro- 
encephalograph, and a score of similar 
devices which the miracle of electronics 
has fashioned into instruments of such 
precision and refinement as to have sur- 
passed even his wildest dreams. Yet, to 
the modern electronic engineer and re- 
search scientist, these marvels seem 
almost prosaic, when matched against 
the complexities of the instruments 
which are now taking their place in 
the great research laboratories. 

Many centuries ago Socrates, the 
great Greek philosopher, said, "I know 
nothing except the fact of my igno- 
rance." But, ancient as it is, this state- 
ment is even more true today. One of 
the paradoxes of science is that the 
more we learn, the more we realize 
what we do not know. For this reason, 
much more complex multiple channel 
measurement apparatus is needed for 
modern medical research. 

Two such multiple channel recording 
instruments are illustrated in this ar- 
ticle. These instruments provide the 
biophysical or other research or investi- 
gative laboratory, hospital or teaching 
group with the widest available range 
of multi -channel, simultaneous record- 
ing of a great variety of biophysical 
and other phenomena. 

The Sanborn Poly -Viso, a block wir- 
ing diagram of which is shown in Fig- 
ure 1, through a selection of input cir- 
cuits, permits separately or simulta- 
neously, any selection of the following, 
in up to four recording channels: 

Any combination of electrocardio- 
graph leads (including four simulta- 
neous "V" chest positions). 

Physiologic pressure recording (blood 
pressure, spinal fluid pressure, gastro- 
intestinal pressure, etc.). This is ac- 
complished with the aid of the electro- 
manometer, to be described later. 

Ballistocardiogram, also described 
later. 

Pulse waveforms. 
Recordings of respiration. 
Phonocardiograms, with the aid of 

a heart sound microphone, to study 
heart murmurs. 

Temperature, volume, and accelera- 
tion changes, with the help of a strain 
gauge amplifier. 

Referring to Fig. 1, it can be seen 
that the instrument contains four pre- 
amplifiers. These are especially de- 
signed to amplify with a high degree 
of accuracy and linearity, any signals 
of a pulsating nature. Because such 
signals as the heart's electrical field 
and other biologic impulses have fre- 
quencies extending down to around 1 

cycle per- second, amplifiers of this type 
must have relatively long time con- 
stants. This is illustrated by the high 
value of the coupling capacitors used 
in the amplifier diagrammed in Fig. 2. 
Note that the circuit makes use of two 
stages of high -gain pentode amplifica- 
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tion, operated in cascade. This provides 
a voltage gain in the vicinity of 9000 
-an absolute essential when one is 
dealing with biologic currents with an 
emf in the fraction of a millivolt range. 
As a further precaution, the entire am- 
plifier is operated in push -pull which 
appreciably attenuates extraneous elec- 
trical disturbances. 

In order to achieve the high degree 
of constancy in gain which is required 
for measurement purposes, amplifiers 
of this type are customarily battery - 
powered, or equipped with special, high - 
stability, voltage -regulated power sup- 
plies. 

Four direct -coupled amplifiers are 
also included in the instrument. An 
example of such an amplifier is shown 
in Fig. 3. This type of circuit serves 
two important purposes; it provides a 

The photoelectric ballisto- 
cardiograph resting in nor- 
mal operating position on 
the patient's shins. 
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Over -all view of the Sanborn electromanometer. 

method for measuring steady -state (d.c.) 
biologic phenomena, and it also permits 
quantitative recording of the amplitude 
of pulsating impulses. It is well- known, 

of course, that conventional RC coupled 
amplifiers will not amplify direct cur- 
rent. 

The important differences between 

Fig. 1. Block diagram of the Sanborn Poly -Viso. 
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RC coupled and direct coupled amplifiers 
with respect to biologic measurement 
can best be illustrated by the following 
example. When one attempts to meas- 
ure the blood pressure, for example, it 
is found that it is not constant; instead, 
the pressure is continually oscillating 
between about 80 and 120 mm. of mer- 
cury, in the normal individual. This 
difference between the upper and lower 
extremes of the blood pressure, amount- 
ing to 40 mm. of mercury, is referred 
to as the pulse pressure. If one trans- 
lates millimeters of pressure into milli- 
volts, by means of a piezoelectric crys- 
tal transducer, the emf representing 
the blood pressure will swing between 
80 and 120 millivolts. Under these cir- 
cumstances, the 40 mm. pulse pressure 
will be represented by a voltage swing 
of 40 millivolts. This can be broken 
down into an a.c. and a d.c. component; 
the d.c. component will amount to 100 
millivolts (the average of 80 and 120), 
and the a.c. component will be repre- 
sented by a swing of 20 millivolts above, 
and 20 millivolts below this d.c. refer- 
ence level. 

If such a signal is fed through an 
RC coupled amplifier, the circuit will 
not pass the d.c. component. Instead, 
only the a.c. waveform, representing a 
periodic change in amplitude of 40 mil- 
livolts, will be present at the amplifier 
output. Unfortunately, this information 
is of relatively little value, because any 
range of pressures, separated by 40 
mm., will produce the identical wave- 
form, such as 60 and 100 mm., or 160 
and 200 mm., etc. There is a world of 
difference, of course, between the latter 
abnormal blood pressures, and the nor- 
mal range of 80 to 120 mm. For this rea- 
son, the physician must know the abso- 
lute value of the blood pressure. He can 
obtain this with the aid of a direct -cou- 
pled amplifier, because this type of cir- 
cuit does not discriminate against the 
d.c. component of blood pressure voltage 
curve. As a result, the galvanometer or 
recording arm is deflected to the aver- 
age voltage level, and remains there 
instead of decaying as it would with 
an RC coupled circuit. The, fluctuations 
above and below this average are repre- 
sented by excursions above and below 
the d.c. setting. 

The 6 step attenuator which is in- 
corporated into the Poly -Viso is similar 
in principle to the loudness controls 
used in high -fidelity audio amplifiers. 
Like the loudness control circuit, it al- 
lows variations in amplifier gain with- 
out introducing frequency discrimina- 
tion. It has the additional advantage 
of providing a selection of gain settings, 
which are related to each other by an 
accurately pre- determined ratio (X1, 
X4, X20, X100, X400, and X1000). 

A variety of recording devices is 
used with multiple channel recorders 
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of this type. In one of the instruments 
shown in the photographs, optical gal- 
vanometers, which throw a moving beam 
of light on a roll of moving photo -sen- 
sitive paper, are employed. Records of 
this type must be developed photograph- 
ically for interpretation. 

Another recording method makes 
use of electromagnetically -driven pens. 
These produce an inked record on or- 
dinary paper. The most modern record- 
ers, however, and the ones which are 
used with the most recent, direct -writing 
electrocardiographic recorders, are the 
direct -writing galvanometers. These 
consist of a moderately sensitive gal- 
vanometer, of the d'Arsonval type. At- 
tached to the meter suspension is a long, 
but lightweight, extension arm on which 
is mounted an electrically heated stylus. 
The meter movements are etched by the 
heat of the stylus in the surface of 
special, plastic- coated paper to produce 
the finished record. As a rule, provision 
is made in most modern recorders to 
plug a cathode -ray oscilloscope into the 
output circuit of the direct -coupled am- 
plifier. 

With the addition of certain accessory 
equipment, multiple channel recording 
systems of the type just described be- 
come exceedingly versatile research in- 
struments. 

Two of the most recent accessory de- 
vices which are fulfilling roles of great 
importance in medical research are the 
electromanometer and the ballistocardi- 

The Sanborn Poly -Viso recorder. 
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Fig. 2. Circuit of pulse -type, resistance -capacitance coupled amplifier (A), 
with connections for completely self -contained recorder (B). For a multiple - 
channel recorder, the terminals X,X' would go to a direct -coupled amplifier. 

ograph. The electromanometer circuit 
is shown in block diagram in Fig. 4. It 
would be difficult to over -emphasize the 
value of this ingenious instrument as a 
research tool. In one compact unit, this 
apparatus represents the culmination of 
a need, the solution of which has chal- 
lenged the most brilliant scientific minds 
of more than two centuries -a method 
for accurately and continuously measur- 
ing the blood pressure. In terms of the 
countless human lives which will some 
day be saved as a result of the research 
into heart disease which this instru- 
ment has made possible, its value is 
immeasurable. 

The heart of the instrument is the 
r.f. oscillator (B) and the condenser 
microphone- bridge circuit (C) . The de- 
vice operates in the following manner. A 
needle is introduced into a suitable blood 

vessel, such as the brachial artery (in 
the arm). The variations in the blood 
pressure are physically transmitted 
through a special salt solution from the 
needle tip, through a length of lead tub- 
ing, to the condenser microphone. When 
the condenser microphone is stimulateá 
by these pressure changes, the change 
in capacitance of this element, which 
constitutes one arm of the bridge cir- 
cuit, unbalances the bridge. The unbal- 
anced voltage from the r.f.- excited 
bridge is then amplified and rectified.. 
The rectified voltage which is propor- 
tional to the blood pressure is then fed . 
through the power unit and into the 
multiple -channel recorder. 

Prior to the development of the elec- 
tromanometer, the most satisfactory 
way to measure the blood pressure was 

(Continued on page 28) 

A ten -channel research recording system in operation. 
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SQUARE WAVE STIMULATOR 

for CARDIAC RESEARCH 
Details of a detail pulse generator with variable pulse 
positioning and a repetition rate of 30 to 300 PPM. 

Fig. 1. The stimulator in use. Equipment from left to right includes; oscil- 
loscope, stimulator, water bath, audio amplifier, aid optical kymograph. 

DURING THE course of an inves- 
tigation on the excitability and 
refractory period of mammalian 

cardiac tissue, a special stimulator was 
designed'. The requirements were as 
follows: 
1. Rectangular negative pulse in all 

ranges. 
2. Selection at will of a single or a dual 

stimulus at repetitive rates from 
30 to 300 pulses per -minute. 

3. Continuously variable dual pulse po- 
sitioning so that the pulses might be 
separated from 0 to 400 milliseconds 
apart. 

4. Independent, continuously variable 
control of the duration of each pulse 
from 0.1 to 15 milliseconds. 

5. Independent output control of each 
pulse from 0 to 20 milliamperes. 

6. Previously calibrated controls so that 
any of the variables might be quickly 
selected. 

7. Stable operation. 
Other investigations on the same 

problem have, for the most part, used 
rotary commutators and induction 
coils2.'. These are difficult to construct 

*Professor of Pharmacology, Hahnemann Med- 
ical College. 

* *Instructor in Physiology, State University of 
New York. 
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mechanically and because of the induc- 
tion coils and inevitable sparking at the 
contacts, variations in amplitude and 
wave shape of the output result. Marty 
types of pulsed electronic stimulators 
have been designed but none fit the par- 
ticular requirements set forth above'' 
For this reason, it is felt desirable to 
present the circuit, certain construction 
details, and applications of this unit. 

Fig. 2. Waveforms obtainable. Amplitude, 0.20 
ma.; sweep duration, 300 -2000 milliseconds. 

DURATION Of 
EACH STN. 

I TO 15 MILLISEG_ 

STIM.A r-^--i 
I 

I I 

POSITIONING 
0 TO 400 MILLISEC. 

V, is an ordinary thyratron oscillator 
(Fig. 4.) The rate of oscillation is set 
by the potential on its grid. The pulse 
from V, triggers V2, which in turn 
empties its plate condenser into the 
cathode of V3. The condenser in the 
cathode V3, slowly discharges through 
pentode V, in a linear manner. This 
quick -rise, slow -discharge voltage goes 
to cathode follower V °, where it is used 
to trigger a multivibrator circuit com- 
posed of V; and V,. V, and the second 
plate of V3 limit the charge and dis- 
charge of the V3 cathode condenser. Vs 
has a large saw -tooth voltage with a 
moderately fast rise and a slower dis- 
charge each time V, fires. V, and Vs, the 
d.c. multivibrator circuit, is triggered 
off when the grid of V, reaches approx- 
imately 38 volts. The multivibrator falls 
back again when the grid of V; drops in 
potential down to 35 volts. The 38 volt 
charge occurs during the fast rise, and 
the 35 volt charge during the slow fall. 
Thus, during the saw -tooth wave, V, and 
Vs trip and return. The return depends 
on the setting of the potentiometer in 
the cathode of Vs, and thus the system 
gives a delay in relation to the firing of 
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V, of any duration up to 0.4 seconds. 
When V,, Vs return to normal conditions, 
a negative pulse is passed from the plate 
of V, to the grid of V, and is amplified to 
become a positive pulse which can fire 
off V,,,. The pulse from the plate of 
V,,, is used to trigger the square wave 
generator V,,, V,2. This square wave 
generator on being triggered off by the 
unvarying pulse from V,, produces 
square waves whose duration can be 
altered by the combination of condensers 
and the potentiometer in its plate circuit 
between the limits of 0.1 to 17 millisec- 
onds. The square wave is taken from 
the plate of V,_ for the purpose of am- 
plification and improvement in shape to 
the grid of V,3. From the plate of V,:. it 
passes to the grid of V,.,. This is a 
power tube whose plate is connected to 
ground through a 5000 -ohm resistance. 
V is supplied with negative high volt- 
age to the cathode and is normally cut 
off. Thus the pulse from V. produces 
in the plate of V. a step of voltage nega- 

tive to ground which can be connected 
without blocking condensers or trans- 
formers directly to the biological prepa- 
ration. The negative current pulse from 
V,, can be adjusted in value to give a 
stimulus of up to 20 milliamperes. The 
second channel shown at the bottom of 
Fig. 4 is exactly the same as tubes V,; to 

and has the same characteristics. 
The attenuator system consisting of T 
pads allows the outputs of the two chan- 
nels to be connected in parallel with 
little interaction between the two output 
attenuators. In some types of dual stim- 
ulation, the T pad attenuator system 
shown here need not be used but it was 
found desirable in the experiments 
which we desired to perform. 

The power supply circuits are conven- 
tional and are wired in relation to 
ground so as to supply separate positive 
and negative voltage. It was found de- 
sirable to control the supplies with VR 
150 tubes (Fig. 6). 

A schematic diagram of the output 

Fig. 3. Top view of the stimulator chassis. 

of the stimulator as it appears on the 
screen of the cathode -ray oscilloscope 
is shown in Fig. 2. In this diagram, the 
two pulses are symmetrical but, as in- 

(Continued on page 26) 

Fig. 4. Complete schematic diagram and parts values for the square wave stimulator. 
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New 

MINIATURE 

I. F. 

AVIPI,ITIER 
Miniaturization techniques at 
NBS have resulted in a more 
compact, lighter- weight unit. 

. 
7 -tube miniature intermediate - 

frequency amplifier, recently de- 
- veloped at the National Bureau 

of Standards, embodies several innova- 
tions in electronic miniaturization tech- 
nology. Particular emphasis is placed on 
the use of preassembled groups of sim- 
ilar circuit elements to simplify produc- 
tion. Developed by Robert K -F Scal and 
associates of the NBS engineering elec- 
tronics laboratory, the Model VI i.f. 
amplifier is a product of a continuing 
comprehensive program of electronic 
miniaturization. This program is sup- 
ported principally by the Navy Bureau 
of Aeronautics and, for particular equip- 
ments, by the Bureau of Ordnance. 

Size reduction of electronic equipment 
is becoming increasingly important for 
many applications, particularly in mil- 
itary equipment. Electronic miniaturi- 
zation activities initiated at NBS by the 
Department of the Navy have already 
produced a number of advances in 
printed circuit technology, and tech- 
niques for reducing size to what at pres- 
ent seems a practical minimum have 
been demonstrated. Development of the 
Model VI amplifier was undertaken, not 
to effect further substantial size reduc- 
tion, but rather to work out designs for 
maximum simplicity, flexibility, and 
ease of manufacture. 

The extent to which the goals of sim- 
plicity and ease of fabrication have been 
attained is indicated by the fact that the 
Model VI amplifier requires only 40 con- 
struction drawings compared to twice 
that number for its immediate prede- 
cessor, the Model V. Attainment of these 
design goals centered around the use of 
separate subassemblies, each consisting 
of a preassembled group of identical or 
similar circuit elements. Model VI de- 

16 

Perspective drawing of NBS miniature i.f. 
amplifier. Numbers are identified in text. 

sign, suitable for ,center frequencies 
ranging from 20 to 100 mc., is flexible 
also in its adaptability to different types 
of components; for instance, three re- 
sistor types and two capacitor types can 
be accommodated. Components were not 
restricted to those hitherto available; 
when standard components were found 
wanting, new ones were designed, after 
consultation with manufacturers to in- 
sure that the new units would be adapt- 
able to straightforward fabrication. 
Designed to be hermetically sealed for 
protection against contamination and 
moisture, the new amplifier uses com- 
ponents and materials capable of with- 
standing the high operating tempera- 
tures, up to 200 °C, found in compact 
sealed equipment. 

The capacitor, resistor, and tube - 
shield subassemblies are fastened to the 
inductor subassembly, which thus serves 

A non -plug -in case for the i.f. amplifier. 
Total volume is only 51/4 cubic inches. 
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as the main chassis of the amplifier. The 
inductor subassembly comprises input 
and output transformers and six bifilar 
inductors , fitted inside holes in eight 
ceramic blocks. The outer surfaces of 
the blocks are metallized by applying 
silver paint and firing. Besides provid- 
ing electrical shielding for the inductors, 
this metallizing permits soldering the 
eight blocks to the chassis to make up 
the unitized subassembly. 

The inductors themselves are wound 
on tubular powdered iron cores having 
ferrite rods at their centers. Trimming 
is accomplished by sliding the rods in 
or out. After the length of insertion has 
been adjusted, the rod is cemented in 
place and the protruding end broken off. 

The preferred capacitor subassembly 
is of a new glass dielectric type. Seven 
groups of three capacitors (heater, 
plate -supply, and automatic- gain -con- 
trol bypass) are encased in a single 
sealed and insulated glass unit. Common 
ground leads for each group of three 
are brought out from one edge of the 
unit, while the other leads extend 
through the opposite edge. This capaci- 
tor subassembly combines compactness 
with high dielectric strength and ample 
capacity (about 1500 twfd. per capaci- 
tor). Since the capacity- temperature co- 
efficient and the losses are low, capaci- 
tors of this type could be used for tuned 
circuit as well as bypass applications.' 

(Continued on page 27) 
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PFAVFOR/11,8017 
COMES 

... 

From the midget champ which spins around a 1/4 mile oval 
in 19 seconds ... to the Indianapolis winner which clock 
157 m.p.h. on the straightaway ... performance is the ke 
note in auto racing. In Electronics El -Menco Silvered -Mica 
Capacitors set the space. From the tiny CM -15 (2 -525 mmf. 
cap.) to the mighty CM -35 (3300 -10000 mmf. cap.) .. . 

unexcelled performance is paramount. 

Precision workmanship, fine materials, careful design .. . 

these are the qualities which produce peak performance in 
racing cars and in El -Menco Capacitors. There is an El- 
Menco Capacitor for every specified military capacity and 
voltage. Each unit is factory- tested at double its working volt- 
age. You are assured of dependability for every application. 

For higher capacity values - which require extreme tem- 
perature and time stabilization - there are no substitutes 
for El -Menco Silvered -Mica Capacitors. 

Jobbers, Retailers, Distributors -For information com- 
municate direct with Arco Electronics, Inc., 103 
Lafayette St., New York, N. Y. 

Write on your business letterhead 
for catalog and samples. 

MOLDED MICA 11Clenc GMICA TRIMMER 
CAPACITORS 

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory- 

THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 

DECEMBER, 1951 R A D I O - E L E C T R O N I C E N G I N E E R I N G 17 

www.americanradiohistory.com

www.americanradiohistory.com


rjp. 
that the 

,s for gas - 
i,, er cent 

early 
i per 
' the we 

Fa ,-- , -i,oi_. 
serves were a le; 
rise of $100,000,00 in m ó ey rcjat co high 

C 
ted f r 4 1 a of prey 

k $91,.0,,000, and a .e 
ase of $2,265,000 in system 
dings of iovernment 

WEST COAST SIDELIGHT 

IRE President, Ivan S. Coggeshall, 
General Traffic Manager, Western 
Union International Communications, 
at right, discusses manufacturing meth- 

ods for powdered -iron torodial induc- 
tors used in carrier telegraph equip- 
ment, with L. B. Rice, San Francisco 
Regional Manager of Western Union, 
at left, and Philips B. Patton of Len - 
kurt Electric Company, San Carlos, 
Calif. Occasion was an inspection tour 
of the Lenkurt plant during the recent 
Western Convention of IRE and Pa- 
cific Electronic Exhibit in San Fran- 
cisco. 

FLUORESCENCE ANALYSIS 

Incorporating design improvements 
to facilitate rapid qualitative and quan- 
titative analysis of constituents in met- 
als, alloys, minerals, ores, chemical mix- 

tures and compounds, the Norelco Fluo- 
resence Analysis Unit is being pro- 
duced by the North American Philips 
Company, Inc., Mount Vernon, N. Y. 
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This unit employs a wide range ver- 
tical 'goniometer with a sweep radius 
of 170 mm., and utilizes a horizontal, 
water- cooled diffraction unit. Operating 
at potentials up to 50 kv. peak and at 
current values up to 50 ma., the unit 
is entirely non -destructive and permits 
analysis of very small specimens. 

HOUSTON IRE 

The 4th Southwestern IRE Confer- 
ence and Radio Engineering Show will 
be held in Houston, Texas on May 16th 
and 17th, 1952 at the Rice Hotel. 

Comprehensive technical sessions and 
equipment expositions are being planned 
for electronic engineers in all fields. 

The conference manager is Mr. Ger- 
ald L. K. Miller, past chairman of the 
Houston Section of IRE, 1622 West 
Alabama, Houston, Texas. 

D.C. POWER SUPPLIES 

Performance figures on d.c. power 
supplies, manufactured by Sorensen & 
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Company, Stamford, Conn., indicate 
minimum current available over the en- 
tire specified voltage range, except 
when voltage approaches zero. The 
illustration shows the performance of a 
typical unit, Model 325BB. The un- 
shaded rectangle represents the speci- 
fied performance, with the rated cur- 
rent output (125 ma.) available at any 
output voltage above ten volts and with 
105 line volts. The shaded area shows 
the extra current capacity available at 
any output voltage and at various line 
voltages. 

COMPANY MOVE 

The Technology Instrument Corpora- 
tion, formerly of Waltham, has now 
moved to Acton, Massachusetts, because 
of the rapidly expanding activities of 
the company. 

All basic manufacturing operations, 
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including winding of potentiometers 
and transformers, production of basic 
parts for precision potentiometers such 
as precision turning, milling, grinding, 
and boring operations, can be carried 
on in this new plant. Assembly opera- 
tions are divided into two sections; one 
for potentiometers, and the other for 
precision laboratory instruments. Ex- 
tensive laboratory facilities for devel- 
opmental and experimental work are 
provided for all phases of the com- 
pany's activities. 

WIRING HARNESS 
The Runzel Cord & Wire Co., Chi- 

cago, Ill., is offering technical advice in 

wiring harnessing 
harnesses completely assembled, fin- 
ished and terminated, with shielded 
leads and jacks, terminals and /or plugs 
properly attached, ready for installa- 
tion in the various electronic devices 
and machines. 

The illustration shows a typical wire 
harness in the process of assembly, 
demonstrating service to manufacturers 
of electrically operated machinery and 
devices. 

and is fabricating 

INDUCTION HEATING 
Induction heating has proved useful 

in selective hardening, high tempera- 
ture brazing, soft soldering, selective 
annealing, shrink fitting, melting elec- 

trolytically deposited tin for tin reflow, 
and melting small amounts of ferrous 
and non -ferrous metals. 
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Constant voltage transformers, such 
as those made by Sola Electric Com- 
pany, Chicago, Ill., protect the filaments 
of the rectifier and oscillator tubes 
against voltage fluctuation, thus in- 
suring optimum performance and tube 
life. The transformer shown in the 
photograph is one of two such trans- 
formers installed in Lindberg Engi- 
neering Company's r.f. heating units. 

TUBE OVEN 

A new baking and annealing oven, 
used for experimental work for televi- 
sion picture tubes, is utilized by the 

from PYONGYANG ... to PASADENA! 
Magnecord Tape Recorders are on duty in 

Korea. Intelligence officers using Magnecor- 
ders record first -hand reports of jet pilots just 

back from front -line sorties. Used extensively 
by the Air Force, Magnecorders undergo ex- 
tremes in field conditions and still record with 
dependable high fidelity. 

At KXLA, Pasadena, Calif., portable Magne- 
corders make "remote" recordings of top pro- 
fessional quality, and do it so easily. On a 

fighter strip or in the studio you can handle 
delayed programs with complete assurance 
when you use Magnecorders, the first choice 
of radio engineers everywhere. 

General Electric Company, Syracuse, 
N. Y. Subject to extreme heat, the 
oven cools slowly, eliminating brittle- 
ness in the tube. 

PHYSICS DEPARTMENT EXPANSION 

Increasing demand for research in 
fields of physics, electronics and instru- 
mentation, has caused Southwest Re- 
search Institute to broaden its Physics 
Department staff. Recent appoint- 
ments, as announced by Dr. Paul Er- 
landson, include the following : James 
W. Annis, James C. Axtell, Bascom F. 
Batts, William W. Bradshaw, Graydon 
E. Buss, William C. Coombs, Dr. Charles 
A. Culver, Malon H. Dickerson, George 
A. Furguson, Felix N. Kusenberger, 
John P. O'Meara, Richard E. Pabst, 
and M. John Prucha, Jr. 

NEW CORPORATION 

The formation of a new corporation, 
Magnecord International Ltd., Chicago, 
Ill., has been announced by Magnecord, 
Inc., manufacturers of professional 
tape recorders. 

The international corporation will 
handle all Magnecord business outside 
of the Western Hemisphere, having as 

(Continued on page 25) 

MORE FEATURES 
PT7 occommodates 10t /2" reels - 

and offers 3 heads, positive tim- 
ing and pushbutton control. PT7 
shown in console is available for 
portable or rack mount. 

GREATER FLEXIBILITY 
In rack or console, or in its really 
portable cases, the Magnetorder 
will suit every purpose. PT6 is 

available with 3 speeds (33/a ", 
7t /, ", 15 ") if preferred. 

HIGHER FIDELITY 
Lifelike tone quality, low distortion, 
meet N.A.B. standards - and at a 

moderate price. PT63 shown in rack 
mount offers 3 heads to erase; record 
and play back to monitor from the 
tape while recording. 

WRITE FOR NEW CATALOG 

Name 

Address 

City Zone State 

360 North Michigan Avenue 
Chicago 1, Illinois, Dept. RE -12 

Send me latest catalog of Magnecord equipment. 

, INC. 
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REJECTION FILTER 

Krohn -Hite Instrument Company, 
580 Massachusetts Ave., Cambridge, 
Mass., announces a new variable ultra - 
low frequency rejection filter. 

Featuring low internally generated 

noise, single scale logarithmic dials, 
electronically regulated supplies, and 
input and output buffer stages, the 
Model 350 -A is especially useful for 
vibration studies and electromedical re- 
search, for geophysical and seismologi- 
cal instrumentation, and in conjunction 
with any low frequency phenomenon in- 
volving selective amplification. 

The high and low cut -off frequencies 
of the rejection band are adjustable 
over the frequency range from 0.02 to 
2000 cps. A sharp null may be obtained 
at any frequency between 0.1 and 500 
cps, with gain within 3 db of unity at 
one octave above or below the null fre- 
quency. 

PULSED CARRIER GENERATOR 
A new pulsed carrier generator, de- 

signed to give rapid and accurate tran- 
sient response information, is offered by 
Kay Electric Company, Pine Brook, 
N. J. 

Known as Rada- Pulse, it has the fol- 
lowing specifications: Carrier frequen- 

cies : 30 mc and 60 mc. Pulse widths: 
0.1 and 0.25 microseconds. Pulse repeti- 
tion rate: Continuously variable from 
500 to 2000 pps. Maximum r.f. output: 

20 

approx. 1 volt at 70 ohms. Attenuators : 

20 db, 20 db, 10 db switched, 10 db con- 
tinuously variable. 

Pulse output is 50 volts at 70 ohms. 
External modulation: Input terminals 
provided to permit modulation by other 
pulse widths from external source. Trig- 
ger pulses: Positive and negative fur- 
nished ahead of pulsed carrier to trig- 
ger oscilloscope sweep circuit. Regulated 
power supply is built in. 

INDICATING CONTROL UNIT 
The Cat. 120 Electronic Differential 

Pressure Indicating Control unit is an 
electronic control system designed to 
indicate and control the differential 
pressure between a volume of corrosive 
gas and a surrounding gas, manufac- 
tured by The Henry G. Dietz Company, 
12 -16 Astoria Boulevard, Long Island 
City 2, N. Y. 

It consists of a sensing element and 

an indicating control unit, the sensing 
element noting a signal according to 
the variation in the differential pres- 
sure, which will produce a visual indi- 
cation on the indicating control unit lo- 
cated at a distance of approximately 
100 to 250 feet from the sensing ele- 
ment. The indicating control unit, in 
addition to being a visual indicator, is 
a two position controller which will 
close a set of contacts when the differ- 
ential pressure drops below a predeter- 
mined value. A manual control on the 
indicating control unit is provided so 
that the pressure differential, necessary 
to operate the contact points, may be 
varied. This control system, with modi- 
fications of the sensing element, can be 
adjusted to be used to indicate linear 
movement and, therefore, may be used 
to indicate pressures, temperatures, ac- 
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celerations, and forces, provided the 
equipment is calibrated in terms of the 
particular sensing element used. 

The sensing element is constructed 
of special materials, such as teflon and 
monel, to withstand the action of corro- 
sive gases. 

SERVO MOTORS 
A complete line of low inertia servo 

motors with high voltage control wind- 
ings, which eliminate the need for 
transformers in servo amplifiers, is now 
being produced by Ford Instrument 

Company, 31 -10 Thomson Ave., Long 
Island City, N. Y. 

These motors have close -coupled 
windings for feedback purposes, and 
are available in 1/2, 1 -1 /2, 5- and 10 -watt 
sizes. Of particular significance is the 
space and weight saving resulting from 
the elimination of the transformer. 

ELCTRONIC MANOMETER 
AND FLOWMETER 

An entirely new type, highly sensi- 
tive electronic manometer and flow - 
meter, having no glass or plastic tubes . 
and containing no fluids, is announced 
by the Hastings Instrument Company, . 

Inc., Hampton, Va. 
The electronic manometer operates 

frmPn a noble metal thermopile. The two 
taps on the gauge tube are connected 

to the two points at which the pressure 
difference is to be measured. To use the 
instrument as a flowmeter, the tube is 
directly in the line for low flow rates or 
connected to pressure taps on two sides 
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of a calibrated orifice for high flow 
rates. 

The electronic manometer measures 
extremely low pressure differences, hav- 
ing a dual range of 0.001" to 0.1 " and 
0.1" to 2" of water. The calibration and 
accuracy of the instrument are not af- 
fected when long extension cables are 
used from the gauge tube to the meter, 
and may be used for direct indications 
or attached to a recorder. 

Accessories to the instrument include 
a 5- position switching attachment, per- 
mitting monitoring of gauge tubes in 5 

locations with one indicating meter. The 
instrument operates on 110 v., 60 cycle 
power, with a constant voltage trans- 
former available to eliminate any effects 
from variation in the line voltage. 

SPRING COMPUTER 
Problems of spring design are solved 

with the Calculaid Spring Computer, 
devised by the American Hydromath 
Corporation, 145 W. 57th St., N. Y. 19, 
N. Y. This computer correlates, in one 
setting, all the variables in spring de- 
sign, namely O. D. of spring, wire size 
in diameter and gauge number, number 
of active coils, material and its torsional 
modulus G, maximum sheer stress, load 
and total deflection. 

The computer's stress scale includes 
the correction for non -linear distribu- 
tion of torsional stresses in curved wires 
and is produced from sheets of vinylite 
plastic, having laminated scale mark- 
ings. 

LABORATORY MONITOR 
Featuring greater reliability and a 

better method of high voltage control, 
a new laboratory monitor is announced 
by Tracer lab, Inc., 130 High Street, 
Boston 10, Mass. 

The SU -3B Laboratory Monitor is 
a.c. operated, and has three full -scale 

meter ranges of 200, 2000, and 20,000 
counts per minute. It was developed 
specifically for use as a contamination 
monitor in radioactivity laboratories. 
Weighing 17 pounds, it is equipped with 
a mica end -window Geiger tube, loud- 
speaker monitor for use as an aural 
monitor, volume control, and built -in 

pulse generating circuit synchronized 
with 60 cycle line frequency, allowing 
quick calibration check without need of 
an external pulse generator. 

WIDE BAND VIDEO AMPLIFIER 
Designed for use as an oscilloscope 

deflection amplifier for the measure- 

ment and viewing of pulses of extreme- 
ly short duration and rise time, a new 
improved Wide Band Video Amplifier, 
Model V -2, has been announced by 
Polarad Electronic Corporation, 100 
Metropolitan Ave., Brooklyn 11, N. Y. 

The amplifier has a flat amplitude 
response ± 1.5 db from below 10 cps 
to 20 Teps. It is a tool for laboratory 
and industrial use to extend the ampli- 

tude range of vacuum tube voltmeters 
and signal generators. Permitting ac- 
curate analysis of television signals by 
its extended frequencies, sixty cycle 
square waves are passed with less than 
5% tilt. 

MINIATURE POWER RESISTORS 

The Dalohm resistor, said to pack 
more resistance per watt per cubic inch 
than any other resistor on the market 
today, is now being produced by the 
Dale Products, Inc., Columbus, Ne- 
braska. 

This resistor, made in 2 -, 5 -, 10 -, 25 -, 
and 50 -watt sizes, is sealed by a special 
silicone material, making it completely 

impervious to moisture, with completely - 
welded construction from terminal to 

(Continued on page 22) 
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Coil Insurance 
FOR FAMOUS PRODUCTS 

SQUARE, ROUND 

OR RECTANGULAR 

1/2 to 30" LONG 
.450" to 25" I.P. 

TOLERANCES to .002" 

5 

144 txtt,ei.;r 
PARAMOUNT Spiral Wound PAPER TUBES 

Protect Coil Accuracy and Stability 
in Countless Applications 

Years of specialized "know -how" easily 
enable PARAMOUNT to provide exactly 
the shape and size tubes you need for coil 
forms and other uses. Hi- Dielectric. Hi- 
Strength. Kraft, Fish Paper, Red Rope or 
any combination wound on automatic ma- 
chines. Wide range of stock arbors. Special 
tubes made to your specifications or engi- 
neered for you. 

NEW! Moisture- Resistant Shellac -Bonn 
Kraft Paper Tubing. Heated shellac forms 
a bond which prevents delaminating under 
moisture conditions. 

Paramount PAPER TUBE CORP. 
613 LAFAYETTE ST., FORT WAYNE, IND. 

Manufacturers of Paper Tubing for the Electrical Industry 

WRITE 

ON COMPANY 
LETTERHEAD FOR 

STOCK ARBOR 
LIST OF OVER 

1000 SIZES 
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DR. W. R. G. BAKER was awarded the medal of honor 
of the Institute of Radio Engineers for his technical contri- 
butions to the art of radio transmitting and outstanding 
service to the Institute. Dr. Baker, Vice President of Gen- 
eral Electric Company, is also Chairman of the National 
Television Systems Committee of the Radio -Television Man- 
ufacturers Association and is active in many other engineer- 
ing, management, and civic organizations. 

GEORGE R. FAUSTMAN has been named general fac- 
tory manager of the Bendix Radio Division of Bendix Avia- 
tion Corporation, according to an announcement by E. W. 
Foster, Vice President of the corporation. Associated with 
that company for the past 11 years, Mr. Faustman held 
'successive positions of supervisor of standards, plant super- 
intendent, and chief industrial engineer of the Division, 
besides being Director of the Society for the Advancement 
of Management. 

JAMES B. FERGUSON has been appointed Chief Engi- 
neer of Link Radio Corporation, having contributed exten- 
sively by designing mobile radio transmitter- receiver units. 
Among the first 100 men in the country to receive a commer- 
cial radio operator's license in 1912, Mr. Ferguson also was 
a radio engineer in the U.S. NavyDepartment, Vice Presi- 
dent of Ship Owners' Radio Service, President of J. B. 
Ferguson, Inc. and Manager of Press Wireless, Inc. 

JAMES E. MYERS has joined the staff of the Research 
Division of Burroughs Adding Machine Company, as Re- 
search Engineer. Mr. Myers received the degree of A.B. in 
Mathematics from the University of Michigan in 1942 and 
served as an Ensign in the U. S. Navy. From 1946, until join- 
ing the Burroughs organization, he was a research associate 
at the Moore School of Electrical Engineering, University of 
Pennsylvania. 

DR. HENRY M. O'BRYAN has been appointed man - 
ager of the Physics Laboratories, Sylvania Electric Products, 
Inc. Prior to his work with the Research and Development 
Board in Washington, he served as Director for the Baird 
Associates of Cambridge, Mass. and was a member of the 
staff of the Naval Ordnance Laboratory. Dr. O'Bryan received 
his Ph.D. from Johns Hopkins University in 1930, and was 
Associate Professor of Physics at Georgetown University. 

DR. WENDELL C. PEACOCK has been elected Vice 
President and technical director of Tracerlab, Inc. Respon- 
sible for the introduction of many unique pioneer products of 
that company, his work included synthesized radioactive 
chemicals and equipment employing radioisotopes. After re- 
ceiving his doctorate from M.I.T. in 1944, Dr. Peacock par- 
ticipated in advanced procedures for radioisotope standard - 
ization at Oak Ridge, Tennessee. 

New Products 
(Continued from page 21) 

terminal. It has a standard tolerance 
of one per -cent, with tolerances as high 
as 0.05 per -cent furnished, plus a re- 
sistance shift less than 0.00002 per- 
cent per degree centigrade. The tem- 
perature coefficient of this resistor is 
substantially flat. 

VIBRATION ISOLATORS 

New unit vibration isolators, devel- 
oped and . manufactured by The Barry 
Corporation, 870 Pleasant St., Water- 
town .72, Mass., cover new load ranges 
of 8 to 16 lbs., 14 to 25 lbs., and 22 to 
35 lbs. The new units are available in 
the 6600 series, the 6645 series, the 
6600R series, and 6645R series. 

The 6645 and 6645R series units have 
center studs 5/32" longer than the cor- 
responding units in the 6600 and 6600R 

LOAO- BEARING 
SPRING 

SNUBBING 
WIRE MESH 

FRICTION - 
DAMPING 

WIRE MESH 

series and may be attached directly to 
the equipment, instead of requiring 
dimples at the mounting holes. The 
6600R and 6645R units are "Rugged - 
ized" to withstand severe shocks, such 
as those met in arrested landings in 
aircraft carrier service and in crash 
landings. They are tested to meet the 
shock requirements of Specification 
AN -E -19 for the equipment sizes listed 
in JAN- C -172A. 

All of these new unit vibration iso- 
lators exhibit excellent performance, 
unaffected by very extreme temper- 
atures. 

PHASING POTENTIOMETER 
A new C -200 series of potentiometers 

has been announced by the DeJur -Ams- 
co Corporation, 45 -01 Northern Boule- 

yard, Long Island City, N. Y., with 
clamping ring method of gauging that 
permits accurate external phasing of in- 
dividual units at any angle when cir- 
cuit elements are changed. 

The taps on this potentiometer, Ser- 
ies C -200, can be furnished at any speci- 
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fled points on the winding within °, 
and it has a mechanical rotation of 360° 
continuous, and electrical rotation of 
320° ± 1°. The resistance range is 10 
to 200,000 ohms, up to {-1 %, with a 
linearity accuracy up to ±0.25 %. Its 
operational life is 1,000,000 cycles de- 
pendent on rating and has a case of 
anodized aluminum. 

NOISE AND FIELD STRENGTH METER 
The incorporation of the "slide- back" 

technique in the vacuum tube voltmeter 
circuit of their Model 58 U.H.F. Radio 

Noise and Field Strength Meter has 
been announced by Measurements Cor- 
poration, Boonton, N. J. 

Making possible a greater accuracy 
of noise measurements of short pulses 
having a slow repetition rate, or a ran- 
dom variation in magnitude, Model 58's 
already in use may be modified to in- 
clude this new facility. Covering the 
frequency range of 15 to 150 mega- 
cycles, Model 58 is used for the meas- 
urement of steady carrier voltages or 
fields; line loss; front -to -back ratios of 
directional antennas; signal -to -noise 
ratios of antennas; effectiveness of 
noise filters and for investigation of ig- 
nition and other radio noises. 

WIRE HARNESS CLAMP 
Built with an interlocking slot and 

T- shaped tongue, the new Wire Harness 
Clamp, manufactured by Tinnerman. 
Products, Inc., Cleveland, Ohio, can be 
opened and closed without the use of 
tools. The tongue, which slips into a 
narrow portion of the slot and is held 
by lateral and outward spring action, 
may be used singly or in tandem to 
hold bundles rls" to 1 -14" in diameter. 
It can be opened without removal from 
the structure to which it is attached 
and features pre -assembly to the wire 
bundle, facilitating installation. 

This new type wire harness clamp is 
also suitable for varying dimensions 
caused by deviations in wire insulation 
thickness, and is compatible for mount- 
ing to the structure with a screw driver. 

TUBING AND SLEEVING SELECTOR 

A new and easier way to select the 
exact size of tubing or sleeving needed 
to insulate wires is the main feature of 
a new sample card, the "Dieflex" Selec- 

DECEMBER, 1951 

tor, distributed by Insulation Manu- 
facturers' Corporation, 565 West Wash- 
ington Blvd., Chicago 6, Illinois. 

Leads or wires, slipped into the 
closest fitting hole on an aluminum 
gauge, permit determination of the cor- 
rect size of tubing or sleeving, with 
seven actual samples of the different 
types, grades, and colors mounted on 
rugged pressboard. A description of 
various tubing or sleeving types is also 
included on the selector. 

MULTIPLE SPINDLE DRILLING MACHINE 
A multiple, 1 -1fi H.P. axial air gap 

motor driven Spindle Drilling Machine, 
ME -25 with three spindles mounted in- 
tegral to a column, and suited to high 
volume production, has been introduced 
by the Sibley Machine & Foundry Corp., 
South Bend, Indiana. 

Featuring a 25" swing, the ME -25 
has a wide speed range obtained by a 
self -locking speed control. A tachometer 
on the front of the machine provides ac- 
curate reading of speeds, with five op- 
tions of spindle speeds, each with a 4 to 
1 ratio, ranging from a low of 206 -825 
rpm, to a high of 540 -2160 rpm, and 3 

phase 60 cycle motor. Having a capa- 
city of 34" in steel and 1" in cast iron, 
the machine is equipped with a speed 
chart on the side of the machine show- 
ing proper speeds for different drill sizes. 

DUAL POWER RHEOSTATS 

The DeJur -Amsco Corporation, Long 
Island City, N. Y., has announced new 
features to its precision power rheo- 
stats. They are available as dual units 
with single hole mounting of both Mod- 
els 245 (25 -watt each section) and 241 
(50 -watt each section) for simultaneous 

operation of independent circuits by 
means of one control. 

Of all -metal construction, with black 
anodized aluminum diecast frame, met- 
al winding core, stainless steel insulated 
shaft, and copper graphite brushes, 
these rheostats are available in excep- 
tionally high resistance ranges within 

5% up to 50,000 ohms in the 25 watt 
size, and 75,000 ohms in the 50 watt 
size. Linear and non -linear windings 
over this range can be maintained with- 
in -} 1 %. 

Sylvania Offers FULL -LINE of 
High Quality Sockets 

Sylvania now offers a full line of 

sockets for military and civilian 

requirements, manufactured in ac- 

cordance to JAN and RMA speci- 

fications. Available in General 
Purpose and Low Loss Phenolics 
and Steatite, with any combina- 

tion of contact materials. 

Available types include 7- and S- 

pin Miniature, Turret, Octal, Duo- 

Decal, etc., sockets. For complete 

descriptions write today for new 

illustrated catalog to: Sylvania 

Al 
Electric 

1012, Parts Sales Division, War- 

ren, Pa. 

JAN 7 -Pin 

4 Miniature Socket 

(Shield base type) 

RMA 9 -Pin 
Miniature Socket 

(Shield base type) 

Octal Socket 
(Top Mounting) 

QYI V I 

7 -Pin 
Miniature Socket 

(Bottom Mounting) 
Duo -Decal 
Half -round 
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Printed copies of these or any other pat- 
ents may be obtained from the U. S. Patent 
Office for 25e each. Address the Commis- 
sioner of Patents, Washington 25, D. C. 

FREQUENCY DIVIDER 
The object of this invention is to pro- 

vide a novel, stable frequency divider 
with a high count -down ratio which 
depends primarily on the peak -to -peak 
voltage of an auxiliary wave developed 
by the circuit. 

A linear saw -tooth wave is developed 
in the left -hand section (see diagram) 
and fed to a multivibrator or blocking 
oscillator (right -hand section.) The in- 
put pulses developed by the pulse source 
(center section) are also fed to this 
right -hand section. Thus, sharp pulses 
will be superimposed on the saw -tooth 
wave and, after a certain number of 
pulses, the voltage at the right -hand 
section will be sufficient to fire the multi- 

-- ---.J 
vibrator or blocking oscillator. The 
number of pulses appearing before fir- 
ing takes place gives the count -down 
ratio. 

Several variations of this circuit are 
described, and parts values given for a 
circuit having a count -down ratio of 
14 to 1. Much higher stable count -down 
ratios are possible with this circuit. 

Patent No. 2,562,889 was issued 
August 7, 1951, in the name of John 
A. Buckbee. 

PROSPECTING 
The determination of gamma rays 

emitted from the earth is a valuable 
aid in a variety of operations including 
well logging, geological mapping of con- 
tacts, outcrops, etc., and also in locat- 
ing deeply buried mineral deposits. 
Because of the weakness of these radia- 
tions, they are frequently masked by 
cosmic rays and the normal background 
count. This invention presents methods 
for increasing the accuracy of measur- 
ing gamma radiation. 

Two detectors are used, both of which 

24 

have about the same efficiency for the 
detection of background radiation, such 
as cosmic rays. One detector is then 
made more sensitive to gamma rays 
than the other by any of several meth- 
ods. The outputs of these two detectors 
are subtracted electrically and the dif- 
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ference is measured. 
greatly increases the 
investigation. 

Several variations are described, in 
addition to the one shown in the dia- 
gram. 

Patent No. 2,562,968 was issued 
August 7, 1951, in the name of C. F. 
Teichmann et al. 

This procedure 
accuracy of the 

STABILIZED ELECTRIC OSCILLATOR 
The problem of instability in oscilla- 

tors, with respect to both frequency and 
amplitude, has been attacked by engi- 
neers from many different angles. This 

invention represents one approach to 
the solution of the problem. 

Oscillation circuit arrangements are 
set up in which the interelectrode im- 
pedances of the tube or other device are 
made to form a part of the oscillation 
circuit in such a way, that variations 
of their resistive components do not 
affect the frequency. 

The circuit shown incorporates these 
arrangements, and includes a thermo- 
sensitive element (shown circled) which 
functions in such a manner as to hold 
the output amplitude constant. 

Patent No. 2,562,894 was issued on 
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August 7, 1951 in the name of G. P. 
De Mengel. 

PHASE SENSITIVE DEMODULATOR 
In many types of measurements, a 

carrier wave has superimposed on it a 

( 

4.3 

modulation voltage which varies in di- 
rection. In demodulating this carrier, 
it is many times desirable to distinguish 
phase or direction as well as ampli- 
tude. It is the purpose of this invention 
to describe such a system. 

The circuit, as shown, performs as in- 
dicated. A pair of balanced demodu- 
lators is connected between two trans- 
formers, one fed direct from the bridge 
output through an amplifier, and the 
other from the oscillator supply through 
a phase shifting network. When the 
circuit is adjusted properly, the indi- 
cating meter will denote a 180° phase 
reversal in the bridge output. 

Patent No. 2,562,912 was issued 
August 7, 1951, in the name of Paul 
F. Hawley. 

BEAM DEFLECTION SYSTEM 
This invention presents a system 

whereby linearity and size of picture 
in a TV receiver are controlled by a 
single control, and also includes a novel 
coupling between a saw -tooth voltage 
wave source and a power amplifier. 

In the circuit shown, picture size and 
linearity are together controlled by 
resistor R,. This resistor provides a size 
variation and, at the same time, effects 
a bias change of just the right amount 
and direction to maintain a constantly 
linear output once resistor R, has been 
properly set. 

The patent includes a set of typical 

= 

0 0 

ta 

2 

+a 

component values for the 
tioning of this circuit. 

Patent No. 2,562,985 
August 7, 1951, in the name of 
H. Kronenberg. 

proper func- 

was issued 
Marvin 
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News Briefs 
(Continued from page 19) 

its special aim, the creation of new 
markets for U. S. goods and the goal of 
distributing manufacturing "know - 
how" to the countries unable to manu- 
facture for themselves. 

The manager of the new corporation 
is Mr. Ad. Auriema, who has been 
widely recognized as one of the leading 
experts on the export of electronic 
merchandise. 

LOAD CELLS 

SR -4 Load Cells, supplied by Bald- 
win- Lima -Hamilton Corporation, Phila- 
delphia, Pa., are being used to weigh 
dynamometer loads for full scale tests 
of aircraft reciprocating engines. 

Composed of steel columns or rods, 
the load cells are bonded by SR -4 re- 

sistance wire strain gauges. Strains in 
the column affect the electrical resist- 
ance of the strain gauges, with elec- 
tronic circuits of an indicator changing 
automatically into units of torque or 
thrust. 

IBM INFORMATION MACHINE 

The development of an electronic in- 
formation searching machine by the 
International Business Machines Cor- 
poration, brings to light the use of 
photoelectric eyes to read scientific in- 
formation from IBM cards at the rate 
of 1000 cards a minute. 

Coupling electronic principles with 
a new machine "language" of 792 char- 
acters, information contained in a book 
or article is thus condensed and trans- 
ferred into IBM cards. When informa- 
tion is desired, the machine matches the 
question and information cards, se- 
lecting those which give the answers. 
Successfully demonstrated before a 
group of scientists, the machine has 
been found to be important in its ap- 
plication to the field of searching for 
similar chemical compounds. 

IRE AWARDS 

The Institute of Radio Engineers 
named 45 leading radio engineers and 
scientists for its annual Fellow Award, 
at a meeting held on September 12, 
1951 in New York City. Presentation 
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of the awards with citations will be 
made by the President of the Institute 
at the Annual Banquet on March 5, 
1952 at the Waldorf- Astoria Hotel dur- 
ing the 1952 IRE National Convention. 

Among the 45 recipients, was Dr. 
Newbern Smith, Chief of the Central 
Radio Propagation Laboratory of the 
National Bureau of Standards in Wash- 
ington, D. C., who is well known for his 
outstanding contributions on the propa- 
gation of radio waves. Mr. Smith was 
also named the recipient of the 1952 
Harry Diamond Memorial Award, be- 
stowed annually upon a person in Gov- 
ernment service who has made out- 
standing contributions to the field of 
radio or electronics. 

ELECTRICAL INSULAJION 

An asbestos -base, silicone -treated 
Class H high temperature electrical in- 
sulation is being offered by Johns -Man- 
ville, 22 East 40th St., New York 16, 
N .Y., combining greater 'safety and 
opportunity for more compact design. 

Identified as "Quinterra Type 3," it 
is used for both inter -layer and wire 
wrapping insulation, and is adaptable 
to a wide range of electrical devices, 
including air -cooled, inert gas, and sili- 
cone -filled transformers. 

"Quinterra Type 3" maintains a di- 
electric strength of at least 350 vpm 
under continuous exposure to Class H 
maximum temperature of 180°C, this 
dielectric strength remaining practically 
constant even under continuously high 
humidity. When silicone treated, its 
uniformity in texture and thickness is 
aided by the base sheet of purified as- 
bestos, which is completely inorganic 
and of closed structure with no holes, 
making winding dimensions easily cal- 
culable. 

This new electrical insulation is sup- 
plied in the form of sheets, rolls and 
tapes in widths varying from 1/4" to 
36" with thicknesses from 3 to 9 mils 
and may be used alone, or combined 
with other dielectric materials such as 
mica or glass cloth. 

MINIATURIZED COUNTER DECADES 

A compact redesign of a four -tube 
electronic counter decade, approximate- 
ly one -third smaller than the standard 
decade, has been announced by the 
Potter Instrument Company, Inc., 115 
Cutter Mill Road, Great Neck, N. Y. 

Differing only in the maximum 
counting capabilities, Model 12 is de- 
signed for counting at rates up to 
130,000 counts per- second, and Model 
13, for counting at rates up to 30,000 
counts per- second. 

Four large quarter -watt neon glow 
lamps, arranged in a 1 -2 -4 -8 decimal 
coding, facilitate accuracy of counter 

(Continued on page 31) 

PRECISION 
COIL BOBBINS 

Assures 

Better 

Insulation, 

Moisture - 

Resistance 

and 
Heat 

Dissipation 

Continuous 
Laboratory 
Control of 
materials means 
Precision Bobbins are 
15 to 20 % stronger, yet light 
in weight -have greater insulation, 
heat -dissipation and moisture - 
resistance, as well. Another extra 
is increased coil winding space. 

Flanges with leads, slots, 
holes or plain- furnished flat, 
recessed or embossed. Bobbins 
made round, square, rectangular; 
any ID, OD, length; of dielectric 
Kraft, fish paper cellulose acetate, 
plastic, combinations. 

Write today for free sample 
and new Mandrel List 
of over 1,000 sizes. 

PRECISION PAPER TUBE CO. 

2063 W. Charleston St. Chicago 47, III. 

Plant No. Two, 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Paper Tubes 
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"ELECTRIC TRANSMISSION 
LINES" by Hugh H. Skilling. Pub- 
lished by McGraw -Hill Book Co., Inc., 
330 W. 42nd St., New York 18, N. Y. 438 
pages, $6.50. 

The author developed this book dur- 
ing ten years of teaching, which would 
indicate that the material contained in 
it has met all tests for accuracy and 
lucidity. The background necessary for 
studying the text includes a rather in- 
timate acquaintance with ordinary cir- 
cuit theory involving lumped constants, 
and some knowledge of integration and 
differentiation. 

The book is a presentation of the 
theory of circuits with distributed con- 
stants, which is valid at all frequencies, 
followed by chapters on the application 
of this theory to radio- frequency lines, 
power lines, telephone lines, filters, and 
wave guides. It is written primarily for 
the more general type of course that 
treats lines at all frequencies, although 
specialized material is included on cer- 
tain applications. 

There are numerous problems at the 
end of each chapter, and numerous foot- 
notes, as well as an appendix, supple- 
ment the material found in the main 
body of the text. 

"NOMOGRAPHIC CHARTS" by 
C. Albert Kulman. Published by Mc- 
Graw -Hill Book Co., Inc., 330 W. 42nd 
St., New York 18, N. Y. 224 pages, 
$6.50. 

This book presents a collection of 
nomographs which have been found to 
be time -saving devices in engineering 
and mathematical computations in such 
fields as hydraulics, mechanics, thermo- 
dynamics, and electrical engineering. 
Each chart occupies a full page, and a 
brief explanation of its use is included. 
Accuracy exceeds normal slide rule cal- 
culations. 

Typical charts in the chapter on 
Function Scales include 5th, 4th, and 
3rd powers and roots; 5/2, 2/5, 1.9, 3/2, 
2/3, 1 -7/16, 4/3, 3/4, 5/4, 4/5, 1.16, and 
1.1 powers; reciprocals; and circle cir- 
cumference and area. Under General 
Charts appear charts dealing with com- 
pound interest, sinking funds, annu- 
ities, and properties of triangles. The 
group of Hydraulics Charts covers var- 
ious flow calculations and other hy- 
draulic problems. Groups of charts on 
mechanics and thermodynamics cover 
these fields rather thoroughly. The 17 
charts under the Electrical group are 
of value to electronic, as well as elec- 
trical, engineers. 

A total of 92 nomographs is included 
in this useful collection. 
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Square Wave 
Stimulator 
(Continued from page 15) 

dicated, each might be varied inde- 
pendently to form any rectangular 
shape with the given limits of duration 
and amplitude. Also, each pulse can 
be positioned on the sweep so as to be 
at any desired distance from the other 
pulse. Moreover, the pulses can be 
made to superimpose or even pass each 
other if desired. 

Construction and Calibration 
The chassis measures 14 x 17 x 3 

inches with a sloping front panel. Posi- 
tioning of the various components is not 
critical, and both negative and positive 
power supplies are built on the same 
chassis. Five vernier type dials with 
calibration scales (National MCN dial) 
are mounted on the sloping front. These 
provide for the selection of the repeti- 
tive rate and the duration and position- 
ing of the two stimuli. The duration 
and output range switches are also on 
this panel. On the lower chassis panel 
are the variable output controls, on -off 
switches and output jacks. 

The duration of each pulse was sepa- 
rately determined by synchronization 
with the sweep of a suitable oscilloscope 
and timed with a 1000 cycle sine wave. 
Each duration dial was calibrated in 3 

ranges, 0.1 to 3, 1 to 5, and 3 to 15 milli- 
seconds. Each positioning dial was cali- 
brated Separately with the dial of the 
other stimulator set at zero position, i.e., 
the beginning of the saw -tooth timing 
pulse in the stimulator. For our pur- 
poses it was found satisfactory to use 
an ordinary ECG string galvanometer 
recording on the customary optical ky- 
mograph to time the distances between 

the pulses at each setting of the dials. 
For greater accuracy an oscilloscope 
with a slow linear sweep synchronized 
with the beginning of the saw -tooth pulse 
in the stimulator should be used. The 
rate dial was most conveniently cali- 
brated with the string galvanometer. 

Applications 
The stimulator has been found to be 

most satisfactory for the determina- 
tion of the refractory period of isolated 
heart muscle. The variation with tern- 
perature, rate, and effect of drugs is 
easily demonstrable. Strength- duration 
curves are easily obtained for the deter- 
mination of excitability. In this instance 
the amplitude of the stimulator output 
is measured by utilizing an oscilloscope 
as a milliammeter. Moreover, the ex- 
citability of the heart muscle can be 
measured during any particular instant 
of the cardiac cycle by using one of the 
pulses to drive the muscle and the second 
pulse to measure the response at any 
set interval. 

Obviously, the stimulator could be 
used in the intact animal with chest 
opened and electrodes attached to either 
auricle or ventricle. Here, as in the 
isolated preparation, refractory period 
and excitability may be conveniently 
studied. Preliminary experiments in 
our laboratory have shown the stimula- 
tor to be entirely satisfactory for this 
purpose. Other uses might be the study 
of excitability and refractory period of 
skeletal muscle and even certain types 
of nerve and smooth muscle responses. 
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Resting Excitability and Refractory Period 
of the Isolated Auricle and Papillary Muscle 
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2. Lewis, T., Drury, A. N. and Bulger, H. A. 

Fig. 5. Block diagram of setup for using the square wave stimulator. 
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Fig. 6. Circuit diagrams of power 
supplies for use with stimulator. 
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Miniature 1.F. Amplifier 
(Continued from page 16) 

Because the multiple glass -dielectric 
capacitor subassembly was developed 
specially for Model VI and is not yet in 
production, an alternative capacitor sub- 
assembly was designed. This unit uses 
capacitors consisting of high -K ceramic 
tubes of 0.100 -inch outer diameter sil- 
vered inside and outside. The outside 
plates are grounded directly by solder- 
ing the tubes to the subassembly chassis 
sheet, while metal inserts soldered in- 
side the tubes provide the inner plate 
connections. 

Three types of resistors may be used 
with the amplifier. The NBS tape or 
printed type seems most promising, 
since all resistors may be applied and 
fired on a single ceramic subassembly 
plate. Because all the required tape re- 
sistance values are not yet available, 
however, variations of the Model VI 
constructed so far have used separate 
resistors rather than a single subassem- 
bly. These have been either conventional 
1/4 -watt carbon composition resistors or 
the cracked- carbon -on- ceramic type. 

The remaining subassembly comprises 
the tube shields. Thin brass tubes, 1% 
inches long and 0.400 inch in diameter, 
are placed side by side and joined in a 
single soldering operation. Spring fin- 
gers on the main chassis hold the re- 
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suiting shield subassembly in place over 
the tubes. 

Final assembly of the Model VI is a 
rather simple matter. After the sub- 
assemblies have been combined, only the 
tubes and r.f. chokes remain to be added, 
and also the resistors if a unitized re- 
sistor subassembly has not been used. 
The seven tubes are of a single type, 
the 5702,2 although other types might 
have been used. The chokes, used in 
chains in the plate, heater, and age 
voltage supply lines, are wound directly 
on ferrite cores % inch long and 1hs 

inch in diameter. To withstand high tem- 
peratures, "Ceroc -200" insulated wire' 
is used for the chokes as well as for the 
inductors. 

Wiring is simple and accessible. Since 
the layout makes possible extremely 
short connections, component leads are 
used exclusively. A high melting point 
solder of 95 per -cent tin and 5 per -cent 
silver was used throughout except for 
the case assembly; for this, a silver 
solder was used to give greater mechan- 
ical strength. 

The various subassemblies shown in 
the perspective drawing (page 16) are 
identified as follows : (1) tube shield 
assembly; (2) amplifier chassis; (3) 
clips for tube shield subassembly; (4) 
capacitor subassembly; (5) common 
ground leads for triple capacitor sec- 
tions; (6) steatite inductor mounts; 
(7) solder points connecting ground 
leads to metallized surface of inductor 
mounts; (8) resistors, cracked carbon 
on steatite, high temperature miniature 
type; (9) power, control, and signal 
leads; (10) chokes; and (11) inductor, 
bifilar -wound on powdered iron core. 

Many types of circuits could of course 
be adapted to some or all of the design 
features of the Model VI amplifier, and 
the circuitry used in the developmental 
model is not particularly significant. In 
the developmental model the first two 
tubes, comprising a low -noise input cir- 
cuit, were triode connected and were 
followed by five tuned pentode stages. 
Over -all bandwidth was about 3.5 mc. 
with a center frequency of 30 mc., while 
gain was about 120 db. Input and out- 
put of the amplifier were transformer - 
coupled to coaxial cables. 

The NBS Model VI miniature i.f. am- 
plifier thus combines easier produci- 
bility, principally through the use of 
subassemblies, with the great compact- 
ness of previous NBS electronic minia- 
turization developments. The techniques 
and components embodied in the Model 
VI amplifier are, of course, adaptable 
to other electronic equipment. 

These capacitors were developed and manufac- 
tured by Corning Glass Worlcs in accordance with 
specifications submitted by NBS. 
3 Product of the Raytheon Manufacturing Com- 
pany. 

3 Product of Sprague Electric Company. 
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Medical Electronics 
(Continued from page 13) 

with the combination of a piezoelectric 
crystal transducer, or some similar de- 
vice for transforming pressure into an 
electrical impulse, and a direct -coupled 
amplifier. Although this method was 
fairly satisfactory, it suffered from one 
major deficiency -drift in the direct - 
coupled amplifier. This created the se- 
rious problem of a shifting baseline with 
its unavoidable error in measurement. 
That is, if the resting state of the am- 
plifier (representing 0 mm. of pressure) 
drifts to a new balance point, the re- 
cording pen will shift accordingly, and 
the blood pressure reading will be in 
error by an equal amount. In experi- 
ments in which it is necessary to oper- 
ate the amplifier over moderately long 
periods of time (five or six hours), 
this error can be considerable. 

This problem is avoided in the electro- 
manometer by the r.f. bridge circuit 
which converts the variations in blood 
pressure to radio frequency instead of 
direct current. This makes it possible to 
use the more stable, resistance- capaci- 
tance coupled amplifier in which the 
drift effect is of negligible proportions. 
By the time the signal reaches the final 

stage of direct -coupled amplification in 
the multiple channel recorder, the am- 
plitude of the signals which represent 
the blood pressure level are amplified 
to such an extent that the drift effect 
is almost undetectable. 

The diagnosis and evaluation of the 
severity of heart disease constitutes 
one of the most difficult problems in 
medicine. However, with the aid of a 
new device, the ballistocardiograph, 
this question is greatly simplified. Bal- 
listocardiography is based on the prin- 
ciple that when an individual lies on a 
flat solid surface, his body moves back 
and forth with each respiration and 
heart beat. Thus, on inspiration the body 
moves footward, and on expiration the 
body travels headward; at the time the 
heart contracts to pump the blood 
through the body, the body is pushed 
footward. 

It is possible to record these move- 
ments of the body in several ways. The 
changes in pressure of the body against a 
device for converting pressure changes 
into electrical impulses, such as a piezo- 
electric crystal, can be measured. A 
second method to obtain ballistocardio- 
grams is a magnetic method. This in- 
strument was described by Dr. William 
Dock of the Department of Medicine, 

E 
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Fig. 3. Block diagram of a typical electromanometer. 

Fig. 4. A direct -coupled amplifier for biologic recording. 
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State University of New York, College 
of Medicine in a recent issue of the 
Journal of the American Medical Asso- 
ciation. The electromagnetic ballistocar- 
diograph, as it is called, is quite simple, 
consisting of a stationary alnico magnet 
and a pickup coil mounted on a board 
which is laid across the patient's shins. 
As the patient's body moves headward 
and footward, the pickup coil sweeps 
across the magnetic field of the alnico 
magnet. The induced current which 
flows through the coil as the latter cuts 
the lines of force from the magnet, is 
fed into a resistance -capacitance cou- 
pled amplifier of the type shown in Fig. 
2. The purpose of the 50 wfd. condenser 
is to filter out the electrical impulses 
which are produced by the respiratory 
component of the body's motion. 

In the photoelectric ballistocardio- 
graph (illustrated on p. 11) the box -like 
frame rests on the patient's shins and, 
as it also rides with each axial ballistic 
movement of the body, a sharply de- 
fined light beam of standard intensity, 
from a light source within the unit, 
swings rhythmically across the window 
of a photoelectric device placed in 
proper proximity on the testing table. 
The moving field of light modulates the 
stationary photoelectric cell proportion- 
ately to the ballistic thrusts, and the 
resulting electrical impulses are am- 
plified and recorded by the same type of 
amplifier as shown in Fig. 2. The bal- 
listocardiogram is then analyzed to ob- 
tain the desired information. 

These instruments represent only a 
few of the refinements which have re- 
sulted from the combined efforts of the 
electronic engineer and the research 
scientist. Certainly the future will see 
even greater achievements in the cease- 
less war against disease. 

NOV. 29 -DEC. 1 -First JETEC General 
Conference, Absecon, N.J. 

DEC. 6- 7 -AIEE Conference on Feed- 
back Control Systems, Haddon Hall 
Hotel, Atlantic City, N.J. 

DEC. 10 -12 -Joint AIEE -IRE Computer 
Conference, Benjamin Franklin Hotel, 
Philadelphia, Pa. 

JAN. 21 -25, 1952 -AIEE Winter Gen- 
eral Meeting, Hotel Statler, New York. 

JAN. 30, 1952- IAS -1ON- IRE -RTCA Con- 
ference on Air Traffic Control, Astor 
Hotel, New York. 

MAR. 3 -6, 1952 -IRE National Conven- 
tion, Waldorf- Astoria Hotel and Grand 
Central Palace, New York, N.Y. 

MAY 16 -17, 1952- Fourth Southwest- 
ern IRE Conference and Radio Engi- 
neering Show, Rice Hotel, Houston, 
Texas. 
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Freq. llivider 
(Continued from page 7) 

same 1 -mc. input pulses to the "input 
for lock -in delay." The pulses would 
then have been inverted by V,;a, coupled 
through a 5 -µµfd. capacitor to the nor- 
mally -off grid of the Delay MV, and 
would have put positive synchronizing 
pips on the rising grid waveform, (d) 
of Figure 4. For taking photographs at 
fast speeds, this procedure is very useful. 

To obtain smooth continuous delay 
when no synchronizing signals are fed 
in, it was necessary to place the circuits 
for the Delay MV in a separate shielded 
compartment, besides cleaning up the 
pulses which trigger the circuit, as pre- 
viously described. As in both the HFMV 

and the LFMV, a peaker is used in the 
right -hand cathode of the Delay MV 
and produces a waveform (f) of Fig. 4. 
This pulse is capacitor- coupled to a nor- 
mally -off tube, resulting in the negative 
pulse (g). This pulse is suitable for 
triggering a synchroscope and when so 
used, varying the delay varies the time 
of the start of the sweep up to 100 µsec. 
with respect to the synchronizing sig- 
nals, so that all portions of a waveform 
may be examined on a fast sweep. 

The service records of this model and 
its predecessor have been exceptionally 
good. Of the twenty four or so units in 
use at the Digital Computer Laboratory 
during the past three years, none have 
needed major repair work. 

Fig. 4. Waveforms of Delay MV. (a) input, (b) normally -off grid, (c) normally -off 
plate, (d.) normally -on grid, (e) normally -on plate, (f) cathode, (g) output pulse. 
Sweep length, 2J microsec. Fig. 5. Waveforms of LFMV. (a) plate, (b) grid, (c) 
cathode, (d) after CR5. Sweep of (c) and (d) ha's been expanded. Fig. 6. Waveforms 
of Standard Pulse Generator. (a) input, (b) plate, (c) peaker output, (d) standard 
pulse. Sweep length, 5 microsec. Fig. 7. Waveforms of HFMV. (a) input, (b) output 
of input amplifier, (c) plate, (d) grid, (e) cathode. Sweep length, 20 microsec. 
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(Ballantyne) 16A Apr. 
Tube Applications in Amplifier De- 

sign (Sterling) 14A May 
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News Briefs 
(Continued from page 25) 

reading under high ambient light con- 
ditions, wide angles, and distance. 

Being available with either a remote 
panel -mouted, four -lamp readout, or 
with a small plug -in neon cluster on the 
decade frame for applications, the size 
of the new unit is 6 -1 /s" long, 6 -1/2" 
high, and 1 -1 /s" wide, including tubes. 
The decade is equipped with a special 
silver -plated connector, a binary deci- 
mal coding system (1- 2 -4 -8) and is 
available as a separate component or 
incorporated in standard and custom - 
designed counting, timing and comput- 
ing equipments. 

NEW I I T APPOINTMENT 

Mr. D. Ward Pease, research engi- 
neer for the A. B. Dick Company for 
eighteen years, has been appointed as- 
sistant to the chairman of the electrical 
engineering department at Armour Re- 
search Foundation of Illinois Institute 
of Technology. 

Mr. Pease graduated from the Uni- 
versity of Illinois in 1920 with a degree 
in mechanical engineering, and has spe- 
cialized in the development of technical 
specialty papers and stencil base tissue. 

A native of Chicago, Mr. Pease is the 
author of a monthly column appearing 
in POPULAR PHOTOGRAPHY magazine, 
and is a fellow of the Photographic 
Society of America. 

AMPLIFYING SYSTEM 

A design for an amplifying system 
for use in generating plants was de- 
scribed by S. C. Bartlett, of the Ameri- 
can Gas and Electric Service Corpora- 
tion, during a power session of the Fall 
General Meeting of the AIEE in Cleve- 
land, Ohio. 

Explaining the fact that modern 
plants, with the multiplicity of devices 
provided to obtain high efficiency, intro- 
duce problems of coordination of all 
personnel, their observations, the read- 
ings of instruments and the orders re- 
garding control and adjustment. He 
further stated that present -day trends 
in plant design are in the direction of 
unit construction, in which case a sep- 
arate P.A. system should be provided 
for each unit, readily consolidated at 
one or more points for simultaneous 

PHOTO CREDITS 
Page Credit 
3, 5... Minnesota Electronics Corp. 
6 Massachusetts Institute 

of Technology 
11, 12, 13 Sanborn Co. 
16 National Bureau of 

Standards 

DECEMBER, 1951 

control in the event of any emergency. 
He concluded with the statement that 
by adhering to practical considerations, 
a device may be produced using com- 
mercially available components in cir- 
cuits, obtaining high performance char- 
acteristics at low cost. 

NEW LITERATURE 

Recording Oscillograph 
A highly compact and versatile 5 -114 

Recording Oscillograph, multi -chan- 
neled for the analysis and measurement 
of strain, vibration, pressure and accel- 
eration, is the subject of a fully illus- 
trated technical bulletin published by 
Consolidated Engineering Corporation 
of Pasadena, California. 

This instrument records photograph- 
ically up to 18 separate, static or high - 
frequency phenomena simultaneously at 
speeds of 1/2" to 115" per -second, re- 
cording timing lines at 1 /1000th per - 
second intervals so that each phenom- 
enon can be interpreted in relation to 
others, and in relation to time. 

Copies of this publication may be 
obtained by writing for the CEC Bul- 
letin 1500B, Consolidated Engineering 
Corporation, 300 N. Sierra Madre Villa, 
Pasadena 8, California., 

Electrical Insulation 
Complete descriptive information and 

technical data on tubings and sleevings 
are contained in an 8 -page bulletin is- 
sued by Insulation Manufacturers Cor- 
poration, Chicago, Illinois. Their "Die - 
flex" products are used to insulate leads 
and wires in all types of electrical. 
equipment, having cotton, rayon, or 
glass base braids with oleoresinous 
varnish, vinyl resin, or silicone varnish 
treatments. 

Free copies of this Bulletin, No. 
250A, are furnished by Publications 
Department, Insulation Manufacturers 
Corporation, 565 West Washington 
Boulevard, Chicago 6, Illinois. 

Potentiometer Manufacture 
A 38 -page, tri -colored catalogue, com- 

plete with illustrations, has just been 
released by the Helipot Corporation, 
South Pasadena, California, containing 
data tables, comprehensive index, and 
genéral specifications on wire -wound 
potentiometers and associated products. 

The catalogue describes standard po- 
tentiometers, suggests some of the mod- 
ifications to accommodate special ap- 
plications, theoretical and actual char- 
acteristics of all types of precision lin- 
ear wire -wound pots, and the facilities 
of the Helipot factories in their manu- 
facture of these instruments. 

This catalogue is obtainable by writ- 
ing to Helipot Corporation, 916 Merid- 
ian Avenue, South Pasadena, California. 

OPHAR 
WAXES 

Anti -Corona high heat -resistant 

compounds for Fly Back Trans- 

formers. 

Waxes and compounds from 

100° F to 285° F Melting Points 

for electrical, radio, television, 

and electronic components of 
all types. 

Pioneers in fungus- resistant 
waxes. 

Our efficient and experienced 
laboratory staff is at your serv- 
ice. 

ZOPHAR MILLS, INC. 
112 -130 26th Street, 

Brooklyn 32, N. Y. 

CHANROSE RADIO 
DISTRIBUTORS 

announces 

AN ENLARGED 

INDUSTRIAL 
SALES DEPARTMENT 

to best serve 

COMMERCIAL USERS 

of Electronic Parts 
and Equipment 

Fastest Delivery 
Complete Stock 

All Major Lines 

JUST CALL OLYMPIA 8 -2900 

For Personal Service Ask For 
Bernie Gardner - Phil Nardella 

CHANROSE RADIO 
Distributors, Inc. 

170 -16 Jamaica Avenue Jamaica, N. Y. 
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SQUARE WAVE GUIDE ATTENUATION 
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The Magic of Model M" ... a new trend for TV 

antennas! And Walsco introduces the first antenna 
with chromate- coated Magnesium cross -arms. 

Structural strength is almost equal to steel, and 

yet is 1/3 lighter than aluminum. Once you install, 
that's all! No costly call -backs that eliminate 

your profit. Chromate -coating assures positive 
corrosion resistance. Elements are made of high - 

conductivity, super - strength aluminum alloy, 
reinforced with Swiss "Permalum." Guaranteed 

sturdier, more dependable under severest weather 
conditions. Equipped with famous Walsco "signal 

director" and unbreakable insulator. Same high 
standards of Walsco crystal -clear TV reception. 

WALSCO 

TV ANTENNA Model M 

Structural strength 
almost equal to steel 

One -third 
lighter than aiurninum 

Chromate -cowing for 
positive corrosion resistance. 

AVAILABLE AT PARTS JOBEERS EVERYWHERE 

Model 4090 M- Single Bay -List $ 9.25 

Model 4092 M - Dual Ar-ay -List $19.85 

Model 4094 M -4 Bay 5-a:k -List $44.50 

All prices withau mast. 

Walsco quality earned its reputation 

WALTER L. SCHOTT CO., 3225 Exposition Place, Los Angeles 18, Calif. Branch: Chicago 6, Ill. 

December, 1951 19 
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¡Tube Deu /ers 
are backed up by 
regular full-page 
tube advertisements 
n LIFE rand the PQST'<` 

VE Aluminised 
Tube murk air sei BETTER 

THAN NEW I. READ BY 

24,000,000 
PEOPLE! 
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niy .Ó! e 
can write letters like these, proving how powerfully 

G -E tube advertising helps at point -of- purchase! 

bnerel lleetrie 7 York 
Sehenectad1. 

Tube Division 

October 9, 1951 

Gentlemen: 

Your advertising 
in the national 

ongezinee Una 
been 

e big help in 
the sale of G. E. tubes in our service 

Center. lie are pure that it has increased sales 

Oonsidorobly. 

\Yoouurtsspmtrfoall. 

VRo' lead Thompson, O 

Bewies Manager 

DELTA. 
RADIp & 

... 

TEL E VrQ I 
ON 

le5r :Una, 

A VFN)F w , +.,,,,,s 

1L6e D1.1 
1 G.s. 

G ' a 
1 River e4T 
S^aeaeetedr, 

LT. 
deuro, 

we q: the ow G.2. tube decal la our ü°° ip W eatt¿ 'wsui .u° ti.t 
12. s. al w^ e,e ed Pl tra of e ed lite 

ow 
!a T°t+ and 14 

We ePPrebeele°al 
...has 4 iao _ aemla 

oeeet b smd éóÿ r .04 ñ tae; v we 
picture t°bee, °"3 l''''' roo' ,.ri eee_°° 

October 
1, 1952 

Toore eerr t^W. 

Increase your profits -speed turnover 
-by handling the tubes that national 

advertising pre -sells for you! Your local 
General Electric tube distributor will 

be glad to assist. Phone him today! 

You are the only 

.eig e moeeiin 
e, and 

bee 
Pict 

t 

Y in 
bi 

ty 

". for 
41ki°e 

General 

ore tubes tale °., 
°re 

VC nice 

our G.Z. tobee core fastest 
toben- It Prof festest of all, 

and show 

Pa 

OCG COW `uGrflZ CO?l,Q'P/n.ce 

GENERAL 

---------,...____-- 

ELECTRIC 
tat-KAYO 
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?,early for Color!.... Toady for UHF!.... 

COLOR 

A socket is provided on all 
Hallicrafters chassis for the 
connection, at any future 
time, of an external color 
attachment using either the 
mechanical or electronic 
color system. 

BLACK and WHITE 

Provision has also been made 
for the easy addition, at nom- 
inal cost, of an internal "Col- 
or Transcender to permit the 
reception in black and white 
of color broadcasts not oth- 
erwise receivable on present 
sets. 

s 

e 
o 

o 

o 

READY FOR UHF 

If any new UHF (ultra high. 
frequency) TV channels start 
operating in your area, you 
can "convert" your Halli- 
crafters set to receive them 
merely by the substitution of 
the proper UHF channel 
strips for any of the unused 
VHF channel strips in its ro- 
tary tuner. 

HALLICRAFTERS DYNAMIC TUNER 
Television up to now hasn't approached 
the amazing perfection that Hallicrafters 
offers with the new "DYNAMIC 
TUNER." Photographically reproduced 
circuits, based on a once TOP SECRET 
government design, play a vital-part in 
bringing you strong, static -free pictures 
surpassing any other in television. 

Here signals are received first ... selected, clarified, sharpened ... all un 
wanted signals eliminated. Here absolute precision is a necessity for "needle 

sharp" detail and clearness. 
Hallicrafters can definitely promise city -clear and city -sharp reception in 

areas where never before possible. 
The Dynamic Tuner is available on most Hallicrafters 1952 television sets 

allicrafters 

Tune in Adventure on the 
WORLD'S MOST AMAZING RADIO 
RECEIVES MORE STATIONS, OVER LONGER DISTANCES 

THAN ORDINARY RADIOS COSTING 3 TIMES AS MUCH 

Romantic places clear around the world are brought to your livingroom every night - 
London, Paris, Moscow, Tokyo, the Vatican--countless fascinating international 
shortwave broadcasts, as 'sell as police, aircraft, marine, and amateur stations. 
It is a radio that is all radio, precision -built by trained craftsmen, long experienced 
in the high -frequency circuits that have made Hallicrafters famous. 
For a generation, Hallicrafters have built more communications 
receivers than all other U.S. manufacturers combined. 

5R1OA Only $6922 

U. S. A. Broadcast 
and Short Wave EitilicatkiAXel 

THE SET THE EXPERTS OWN!. 

WORLD'S LEADING MANUFACTURER OF PRECISION RADIO a TELEVISION CHICAGO 24 
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(Advertisement) 

HOW TO STACK YAGIS 
WITH 100% EFFICIENCY 
New System Eliminates Mismatch; 
Provides Higher Gain For Yogis 

Acting on the complaint of installers of 
all makes of Yagi antennas that only a 
small additional gain was achieved in 
stacking, Channel Master Laboratories en- 
gaged in a thorough research project dur- 
ing the past summer. The engineers came 
up with the new Z -MATCH system, and, 
like all important discoveries, it is rela- 
tively simple. 

They noted that although all single Yagis 
claim to match 300 ohm line, they are 
stacked one -half -wave with 3 /s " connecting 
rod transformers spaced about 3" apart, 
with an impedance of 325 ohms. Each 
Yagi's impedance, therefore, was stepped 
up to 350 ohms, with the two in parallel 
totaling only 175 ohms. This meant a mis- 
match of almost 2:1 when used with 300 
ohm line. (Fig. 1 lower right) 

Channel Master engineers reasoned that 
in stacking, the impedance of each single 
300 opus Yagi must he reduced in order 
for the total stacked Yagi to match a 300 
ohm line, as follows: 
1. Let the single Yagi match 300 ohm line 

perfectly when used alone. 
2. Reduce Z (impedance) of each Yagi to 

200 ohnss for stacking. 
3. Use %" half -wave connecting rod trans- 

formers spaced at 3t /e ". 

4. These connecting rod transformers have 
an impedance of 350 ohms. 

5. These 350 ohm connecting rods trans- 
form each 200 ohm impedance to 600 
ohms. 

6. The two 600 ohm impedances in parallel 
equal 300 ohms. 

7. Therefore a perfect match is achieved 
in both single and stacked antennas! 
(Fig.2) 

Fig. A Fig. B Fig. C 

A) 3 element 1/2 wave folded dipole of 
single Yagi showing center bar. B) 2 
half -wave folded dipoles with center bars 
removed. C) Center bars used as stack- 
ing rods. 

The new Z -MATCH system automatically 
provides for lowering the impedance of 
each Yagi when preparing it for stacking. 
A 600 ohm, 3 conductor folded dipole - 

(Fig. A) is used on the single Yagi to pro- 
vide a perfect 300 ohm impedance. In 
stacking, the center bar is taken out of 
the folded dipole which lowers the im- 
pedance to 200 ohms and leaves a pair of 
% " rods one- half -wave long (Fig. B). These 
are then used as connecting rods and the 
result is a stacked Yagi which perfectly 
matches a 300 ohm line (Fig. C). In order 
to provide a perfect 300 ohm impedance 
for the single Yogi, the crossarm had to 
be lengthened, resulting in higher gain for 
the Z -MATCH single Yagi. The antenna is 
wider spaced than most other commercial 
Yagis which use a half -wave crossarm. Fur- 
thermore, the cost of extra connecting rods 
is completely eliminated. Z -Match is an 
exclusive feature of Channel Master Yagi 
antennas. Completely pre -assembled. 

Ilao ae11 I 95 I 

Tests Reveal 

Serious Mismatch 
in Stacked Yagis 
New Z -Match Yagi Achieves 

100% Perfect Match To 

300 Ohm Line, Single or 
Stacked. 

Higher Gain On All Yagi 
Installations Accomplished 
By Adjustable Impedance 
And Wider Spaced Elements. 

Now ! Stack Yagis without extra stacking bars! 

FREQUENCY MC 
De 66 72 76 

Gain of Z -Match Yogi 
on Channel 4 

Mismatch eliminated! Now Channel Master 
proudly introduces the Z -Match Yagi- 
new antenna that guarantees 100% perfect 
match in both single and stacked Yagi in- 

stallations. 

Single bay Yagi perfectly matches 300 
ohms because of wider spaced elements. 
When Yogis are stacked, the center bars 
of the folded dipoles are removed and 
used as half -wave connecting rods. This 

reduces the impedance of each antenna, 
and automatically creates a perfect 300 
ohm match for the complete stacked Yogi 
array. The Z -Match system, PLUS wide spac- 
ing, provide higher gain for Channel Master 
Yagis, single or stacked. No extra stacking 
bars result in lower cost. 

Upper Yag1 
3 0 ohms vW 

iq wave 
325 ohm 
Transformer 

1,.. 

350 ohms 
Transformed 
Impedance 

175 ohms TOTAL 
Stacked Yagi 

"Kl Impedance 
? wave 
325 ohm 
Transformer 

350 ohms 
Transformed 
Impedance 

Lower Yagi 
300 ohms Fig. 1 

CONVENTIONAL YAGI 

Upper Yagi 
200w ohms 

!q wave 
350 ohm 

1 

ohm 
Transformer Transformed 

j Impedance iv.. 
3C0 0,-s TOTAL 

Sacked Yagi 
Impedance 

',á wave 
350 ohm 
Transformer 

600 ohm 
Transformed 
Impedance 

Lower 
200 ohms Fig. 2 g 
Z-MATCH YAGI 

CHANNEL MASTER CORP. 
NAPANOCH ROAD, ELLENVILLE, N. Y. 

Write for complete technical literature. 
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Which 

Do You 

Want? 

EDW. H. GUILFORD 
Vice President 

I can train you to pass your FCC License 
Exams in a minimum of time if you've had any 
practical radio experience- amateur. Army, 
Navy, radio servicing, or other. My time -prov- 
en plan can help put you, too, on the road to 
success. 
Just fill out the coupon and mail it. I will send 
you free of charge, a copy of "How to Pass FCC 
License Exams." plus a sample FCC -type 
Exam. and the amazing new booklet. "Money 
Making FCC License Information." 

A New Car 

Greater Security 

Happy Vacations 
and Travel 

How to Pass. 
FCC 
License 
Exams 

Commercial 
Radio Operator 

FREE 
Tells where to apply for and take FCC 
examinations, location of examining offices, 
scope of knowledge required, approved way 
to prepare for FCC examinations, positive 
method of checking your knowledge before 
taking the examinations. 

Get Your FCC Ticket 

Then Use Our 

Amazingly Effective 

Job - Finding Service 

To Get a Better Job 

Get this Amazing Book /et F.pF 
TELLS HOW- WE GUARANTEE TELLS HOW- 

TO TRAIN AND COACH YOU AT HOME Our Amazing Effective 
IN SPARE TIME UNTIL YOU GET JOB -FINDING SERVICE 

YOUR FCC LICENSE 
TELLS HOW- Employers make 

JOB OFFERS Like These 
to Our Graduates Every Month 
Long distance Phone, October 15, 1951. from Chief Engineer, Broadcast Station, Georgia. "Need Ist class licensed man immediately: salary $65 for 40 hour week." 
Letter. October 2. 1951, from Chief Engineer, Broadcast Station, Penna., "We are in need of a broadcast engineer with first class license. Experience not necessary and starting pay is $50 per 40 hour week." 
These are just a few examples of the job offers that come to our office periodi- cally. Some licensed radioman filled each of these jobs . . . it might have been you! 

HERE'S PROOF FCC LICENSES ARE OFTEN SE- 
CURED IN A FEW HOURS OF STUDY WITH 
OUR COACHING AT HOME IN SPARE TIME 

Name and Address 
Lee Worthy 

22101/ Wilshire St., Bakersfield, Cal. Clifford E. Vogt 
Box 1016, Dania. Fla. 

Francis X. Foerch 
38 Header PI.. Bergenfield, N. J. 

S Sgt. Ben H. Davis 
317 North Roosevelt. Lebanon, III. 

Albert Schnell 
110 West Ilth St., Escondido, Cal. 

License 
2nd Phone 

Ist Phone 

Ist Phone 

Ist Phone 

2nd Phone 

Lessons 
16 

20 

38 

28 

23 

CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RN -36, 4900 Euclid Bldg., Cleveland 3, Ohio 

24 

Gets Better Jobs for Graduates 
Here is just one recent example of Job - Finding Results 

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 Ist 
class license. Since my name has been on the list I have re. 
ce ved calls or letters from five stations in the southern states. 
a d ant now employed as Transmitter Engineer at WMMT." 

Elmer Powell, Box 274, Sparta, Tenn. 

Money - Making 

FCC 
Commercial 

Radio 
Operator 

LICENSE 
Information 

OURS IS THE 
O N L Y H O M E 
STUDY COURSE WHICH SUP- 
PLIES FCC TYPE 
EXAMINATIONS 
WITH ALL LES- 
SONS AND FINAL 
TESTS. 

Your FCC Ticket is always recognized in all radio 
fields as proof of your technical ability. 

MAIL COUPON NOW 

CLEVELAND INSTITUTE 
OF RADIO ELECTRONICS 
Desk RN -36, 4900 Euclid Bldg. 

Cleveland 3, Ohio 
(Address to Desk No. to avoid delay) 

I want to know how I can get my FCC ticket in a minimum of 
time. Send me your FREE booklet. "How to Pass FCC License 
Examinations" (does not corer ex.ams for Amateur License), as 
well as a sample FCC -type exam and the amazing new booklet. 
"Money -Making FCC License Information." 

NAME .. 
ADDRESS 

CITY ZONE STATE 
Paste on penny post card or send air mail 

( 

RADIO & TELEVISION NEWS 
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TEST EQUIPMENT 

"Delivers both VHF and UHF Coverage in One 
Package ... Absolutely Tops in Reliability" 

d4V4 HAROLD ROBBINS 

Paramount Radio and Television Service, Des Moines, Iowa 

'ACCURATE work and fewer recalls reflect in the 
black on my ledger. My 21 years in the elec- 

tronic service business have taught me that the best 
equipment pays off in the long run. That's why, after 
shopping them all, I bought a General Electric Scope, 
variable permeability Sweep, and crystal controlled 
Marker Generator. Now I don't have to buy new 
equipment to test UHF." 

Look at it this way. Over 40% of the nation's 
homes now have television. With new stations com- 
ing up, the TV service business is booming faster 
than ever. Are you keeping pace with this growth? 

Best way to get your share of this bonanza is to 
prepare for it. Equip your shop now with service units 
that give you fast, accurate results. G -E test equipment 
will save your time, please your customers, and make 
it easy for you to train new technicians as your busi- 
ness grows. That's our story in a nutshell. 

G.E.'s EASY PAYMENT PLAN 

Why Tie Up All Your Working Capital? These 

surprisingly 
units can 

cost. Your General Electric 
surprisingly you how. 
distributor will show y 

INDISPENSABLE is the word used by Mr. Robbins to describe 
his G -E units shown here. So easy to use that other servicemen 

bring him problems they can't handle on ordinary test gear. 

LET US SEND YOU 

THESE COLORFUL 

BULLETINS... 

0l6 Ca/ly"lCG- ?4lUG CanGGce 

E- GENERAL ELECTRIC= 

December, 1951 

MAIM fiEAEAATAA 

General Electric Company, Section 9121 
Electronics Park, Syracuse, New York 

Yes -send me bulletins with complete information on 
General Electric TV Test Equipment. 

NAME 

ADDRESS 

CITY STATE 

25 
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P 
i 

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: Pyramidusa 
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A. R. LIEBERMAN, formerly chief engi- 
neer and general manager of Jewel 
Radio Corp., has 
announced the for- 
mation of a new 
company which will 
produce radio re- 
ceivers. 

Esquire Radio 
Corporation has 
opened a new glass - 
brick and brick with 
steel -reinforced concrete plant at 62- 
01 15th Avenue in Brooklyn. A com- 
prehensive line of related products will 
soon be released in addition to the 
clock -controlled radios now in produc- 
tion. 

Another principal in the new firm is 
J. P. Lieberman, a former Owner of Air 
King Prod. Corp. Both men have been 
actively associated in the radio indus- 
try for many years. 

* * 

PALMER M. CRAIG has been named 
vice -president (engineering) of the 
television and radio division of Philco 
Corporation. He joined the company in 
1933 as a senior receiver engineer and 
served as chief engineer in charge 
of radar and military radio devel- 
opment during World War II. He was 
named chief engineer of the company's 
radio division in 1943 ... Gem Radio 
& Television Corporation has elected 
LEO J. GALANEK president of the firm. 
He was formerly associated with Regal 
Radio Corporation as chief engineer ... TREVOR H. CLARK, formerly with 
Federal Telecommunication Labora- 
tories of I.T. & T., has been named di- 
rector of the division of military re- 
search and development at Southwest 
Research Institute in San Antonio . . 

The election of RAYMOND S. PERRY as 
a vice -president and director of Fed- 
eral Telephone and Radio Corporation 
has been announced by the company 
. . . Designers for Industry, Inc. has 
named ARTHUR L. BLETCHER to the post 
of project designer for the firm. He was 
formerly a project engineer at Radiart 
Corporation . . . The Hallicrafters Co. 
has made several new appointments of 
interest to the industry. MICHAEL D. 

KELLY has been named television sales 
manager; WILLIAM J. HALLIGAN, JR. 
has been appointed radio sales man- 
ager; while WILLIAM S. WRIGHT is the 
new operations manager ... DALE 
CROPSEY has been selected to fill the 
post of works manager at Potter & 
Brumfield. He was formerly employed 
in an engineering capacity by General 
Motors and later by Standard Coil 
Products Inc.... Steelman Phono- 
graph and Radio Company, Inc. has ap- 
pointed IGNATIUS VOLPE chief engineer 
for the firm. He has been associated 

with Air King, Minerva Radio, and 
Jewel in engineering posts . . . HENRY 
F. ARGENTO has been elected an as- 
sistant vice -president of Raytheon 
Manufacturing Company of Waltham, 
Mass. and named assistant manager of 
the power tube division. He formerly 
served as sales manager of the divi- 
sion, a post which he has held since 
1941. ... The new vice -president in 
charge of sales for Reeves Soundcraft 
Corp. is FRANK B. ROGERS, JR. He was 
formerly vice -president and assistant 
general sales manager for Ampro Cor- 
poration of Chicago. 

* * 

E. W. MERRIAM, former chairman of the 
RTMA Service Committee, has been 
named service manager fór the Radio - 
Television Manufacturers Association. 

Mr. Merriam, until recently service 
manager of the Allen B. Du Mont Lab- 
oratories, Inc., has agreed to take the 
position on a temporary basis in order 
to implement some of the activities in- 
augurated by the Service Committee. 
Upon completion of this preliminary 
work he plans to return to private in- 
dustry. 

One of his first jobs will be to 
promote training courses for service 
technicians in the nation's trade and 
vocational schools. A recommended 
agenda for a training course was pre- 
pared by a sub -committee of the Serv- 
ice Committee and has been distributed 
among trade and vocational schools. A 
complete course is now in preparation. 

He will also undertake to coordinate 
various industry activities designed to 
improve set servicing in the industry 
and eliminate abuses which have 
sprung up. He will work with repre- 
sentatives of dealer, distributors, and 
technicians' organizations in this ac- 
tivity. 

* y $ 

PAUL ESHLEMAN, Du Mont production 
control manager during World War II, 
has been named to 
head the company's 
East Paterson, New 
Jersey plant. 

Formerly the 
world's largest tele- 
vision receiver man- 
ufacturing plant, 
the facilities in East 
Paterson are being 
converted for the production of mili- 
tary equipment. 

Since 1942, Mr. Eshleman has been 
engaged in the production of Du Mont 
receivers and electronic parts. When 
the company purchased the East Pat- 
erson plant from the War Assets Ad- 
ministration in 1948, he personally 
designed and supervised the conversion 
of the former Wright Aeronautical 
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A New Market for You . f. . 

with the Mallory UHF Converter 

Here is another first from Mallory -a practical converter to 

add UHF reception to VHF television sets. 

The Mallory UHF converter can be connected to any TV 

receiver by a few external connections- involving only the 

power line and antenna leads. It permits the tuning of all UHF 

channels without internal adjustments and without sacrificing 

reception of VHF channels. 

The secret of the Mallory converter is the Inductuner ©, 

pioneered by Mallory years ago. It provides continuously vari- 

able tuning, essential to complete coverage of all UHF channels. 

Here is real sales appeal -a real sales opportunity- ! 

2M3233:3= 

R 
CAPACITORS ... CONTROLS ... VIBRATORS... 

MALLO SWITCHES ... RESISTORS ... RECTIFIERS... 

VI BRAPACK'k POWER SUPPLIES... FILTERS 
'Reg. U.S. Pat. Off. 

APPROVED PRECISION PRODUCTS 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 

DeeemLer, 195 I 

ko 

71, 
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GREAT NEW HEADPHONES 

for Broadcast Monitoring and Laboratory 

.huy ele-ed 

For the first time all the features you have ever wanted 
are combined in a single headphone, made possible by 
Brush pioneering and acoustic leadership. Engineered 
comfort and smooth sound will improve work and make 
life easier for those who use it. Brush's exclusive 
B I M O RP H CRYSTAL* drive element makes possible 
these advanced features. 

AVAILABLE IN THE FOLLOWING STYLES FROM YOUR LOCAL RADIO PARTS JOBBER: 

Double headset 
BA -206 

Single headset 
BA -207 

Exceptionally flat 
frequency response 

Exceptional bass response 

Lightweight - designed for 
comfortable wear 
Sensitivity is approximately 
6.3 dynes /cm2lvolt at 1000 cps. 

ri _ =IL AEI 
1: alti 
28 

P 

Lorgnette Style 
BA -208 

Exclusive METALSEAL 
CRYSTAL* for protection against 
high humidity 
Impedance of 100,000 ohms 
at 1000 cps. 

No transformer required 
Multiple installations 
are readily made 

*Trade Mark Registered 

THE BRUSH DEVELOPMENT COMPANY 
3405 Perkins Avenue, Cleveland 14, Ohio 

0 N E E R S I N C R Y S T A L A C 0 U S T C S 

plant into a television receiver manu- 
facturing operation and redesigned the 
facility to fit the company's electronic 
requirements. 

x * * 

HARRISON JOHNSTON has been named 
manager of the newly- created product 
engineering division 
of Ampex Electric 
Corporation. 

An engineering 
graduate of Prince- 
ton University, Mr. 
Johnston has been 
associated with 
General Electric 
Company for the 
past twelve years. He is a member of 
the A.I.E.E., the IRE, and the Engi- 
neers and Electric Clubs of San Fran- 
cisco. 

He will headquarter at the corn- 
pany's Redwood City, California f ac- 
tory. Among his duties in his new posi- 
tion will be supervising the marketing 
of the company's audio and data re- 
corders. 

NEWARK ELECTRIC COMPANY of 323 
W. Madison Street, Chicago has taken 
a lease on a five -story building at 223- 
225 West Madison Street. The newly - 
acquired space will allow the company 
to double its display area, permit ware- 
housing its stocks under a single roof, 
and increase office space. The company 
will take possession of the new quar- 
ters on January 16th of next year . . . 

RADIO RECEPTOR CO., INC. has in- 
creased its plant capacity in Brooklyn 
to permit the manufacture of germa- 
nium diodes ... A branch plant for 
the manufacture of components has 
been opened in Kane, Pa. by the 
STACKPOLE CARBON COMPANY of St. 
Marys, Pa. The new plant contains 
approximately 45,000 square feet of 
floor space ... LINDBERG INSTRUMENT 
COMPANY of Berkeley, California has 
recently moved to larger quarters at 
1808 Harmon Street in Berkeley. 

* * * 

COPPERWELD STEEL COMPANY of 
Glassport, Pa. has purchased all of the 
outstanding stock of FLEXO WIRE COM- 
PANY. INC. of Oswego, N. Y. The par- 
ent company will operate the New 
York firm as a wholly -owned subsidi- 
ary to manufacture small and fine 
sizes of wires and cables for the elec- 
tronics and electrical appliance indus- 
tries ... The assets of the CHICAGO 
DIE MOLD MANUFACTURING COMPANY 
have been acquired by UNITED STATES 
RUBBER COMPANY. The Chicago firm 
is a custom molder of plastic radio 
cabinets, dials, and other plastic prod- 
ucts. It will be operated as a division 
of the rubber firm ... MAGNECORD. 
INC. has announced the formation of a 
new corporation, MAGNECORD INTER- 
NATIONAL LTD. The new company will 
handle all of the parent company's 
business outside of the Western Hemi- 
sphere. Ad. Auriema has been named 
manager of the international corpora- 
tion and will maintain offices in New 
York. 4E - 
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THE TRIO 2- CHANNEL YAGI FULL 10 DB GAIN ON TWO CHANNELS. 

MODEL 445 FOR CHANNELS 4 AND 5 
MODEL 479 FOR CHANNELS 7 AND 9 

Patent pending - no licensing arrangements granted for duplicating principle of this antenna. 

TRIO- 
49 0,:ß:_u 

2- CHANNEL YAGI 

TRIO the "Trouble- proof" TV Rotator 

Yagi elements of .035" thick 
seamless aluminum, are full s /a" 
in diameter. Ends are crimped 
for greater strength and to cut 
down vibration. Prevents en- 
trance of dirt and moisture. 

An extra clamping member per - 
mits taking up bolts tight with- 
out putting undue strain on 
ellement. Cast aluminum V block 
assures perfect right angle 
alignment. No detail of design 
or construction has been over- 
looked to make the TRIO 2- 
Channel Yagi the finest fringe 
area TV antenna available any- 
where - at any price! 

Double -folded dipole sections 
have heavy gauge aluminum 
brace bars securely riveted to 
element ends thus providing 
positive electrical connection 
and extreme rigidity. Work- 
manship throughout is of the 
highest order. 

TOPS ALL IN DESIGN, CONSTRUCTION, PERFORMANCE 

One or the most widely imitated antennas on the 
market today, the TRIO 2- Channel Yagi still stands 
alone in efficiency and strength. 

TV bLyers - and sellers - are discovering that 
"look alike" is not enough - that imitations are never 
as good as the original. 

There is no secret to TRIO's marked superiority. The 

simple truth is that TRIO slights no construction detail, 
overlooks no design feature. This means unparalleled 

efficiency - rugged dependability for both installer 
and TV set owner. 

Installers! Avoid profit eating call -backs caused by 
poorly made imitations! Set owners! Enjoy years of 
dependable, efficient TV reception! Compare the TRIO 
2- Channel Yogi with any other TV antenna at any 
price. Yes, compare - then you, too, will insist on an 
original TRIO - the 2- Channel Yogi that set the 
standards. 

For years of dependable, unfailing service - in good weather 
Ind bad - you can't beat the new TRIO TV Rotator and Direc- 
ion Indicator. 

Sturdy and completely weatherproof, the TRIO Rotator will 
upport the heaviest TV arrays - even in 80 MPH winds! Its 
ound design and construction has been proven by 3 years of 
extensive field testing under every extreme of weather. The 

TRIO Rotator will not freeze up! 

2 HEAVY DUTY MOTORS 
Two separate 24 volt motors are used - one for each direc- 

tion of rotation. Thus, each motor operates just 50% of the 
time - cannot burn out. Positive acting electrical stops at both 
ends of 360° turn eliminates lead damage. 

Housing is die -cast aluminum for greater strength, lighter 
weight and perfect alignment of parts. The TRIO Rotator is 

precision built throughout. 

December. 1951 

SMARTLY STYLED 
DIRECTION 
INDICATOR 

The TRIO Direction Indicator is housed in a 

sturdy plastic cabinet of graceful lines. It is a 

beautiful instrument that will blend harmoniously 
with any furniture style. 

Utmost ease in selecting the desired antenna 
direction it provided by a new "finger -tip" control 
that operates at a light touch and the easy -to- 
read dial face that clearly and instantly indicates 
the exact antenna position. 

MANUFACTURING COM 
GRIGGSVILLEr ILLINOIS 
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I iVewidea i» aé o rimers- 
@OWNS 

Choose 

Any Combination 
They are priced for 

your pocketbook from 
$33.75 to $46.50 
ALL YOU BUY IS 

a tuning unit, an IF Amplifier 
and the universal chassis kit, 
which is standard for all com- 
binations. Check the "Pre - 
Fabs" listed below and make 
your selection. 

Now you can have a high quality Collins FM 

Tuner at about half the cost. You buy the basic 
units which have all been prewired, aligned 
and factory tested. All you do is assemble these 
into the punched chassis and wire up the power 
supply. Yes, it's that easy the Pre -Fab way. 

Here's a combination de- 
signed 

X33 
for the pocket as 75 

well as the ear... High in 
quality -low in cost. 

e 
The Collins "Pre -Fab" 
Tuner Assembled, 

Each Collins "Pre -Fab" com- 
bination meets the high stan- 
dards of the famous Collins 
FM Tuner -very low distor- 
tion and full frequency audio 
response from 20 cycles to 
over 20,000 cycles per sec- 
ond. High gain and sensi- 
tivity. 

There's no finer tuner avail- 
able than this Collins Deluxe 
Combination. Engineered 
for high quality and yet 
priced right. 46° 

All Prices Shown Include Tubes r®v.... MIN NW. NMI 

1 
1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Collins Audio Products Company, Inc. 

P. 0. Box 368, Westfield, N. J. 

Enclosed find check money order for 

Send me the following "Pre -Fab" Units: 

Tuning Unit FMF -2 

Tuning Unit FMF -3 

IF Amplifier IF -3 

IF Amplifier IF -4 

IF Amplifier IF -6 

Universal Chassis 
Kit UC -1 

Name 

Address 

City & State 

1 

1 

1 

1 

1 

1 

1 

1 so IONS - s, INN _ MIN =MI ....... -.d 

TUNING UNIT FMF -2 
Permability Tuned . has two 
tuned stages using a 

OAKS converter and 0150 
6C4 local oscillator 

TUNING UNIT 
FMF -3 
Permability Tuned...has three 
tuned stages including a 616 
RF amplifier, 6AK5 
converter, and 6C4 os.$50 
cillator PP 

4 f: 

IF AMPLIFIER IF -3 
Employs three tubes terminat- 
ing in a new type 
ratio detector circuit 

IF AMPLIFIER IF -4 
Also employs a ratio detector 
...extra IF stage gives$1225 
it added gain 

IF AMPLIFIER IF -6 
Deluxe model ... has three IF 
stages, two limiters, and a dis- 
criminator type of detector. 
Superior to any such amplifier 
on the market in gain. $ßg50 and sensitivity. a 

UNIVERSAL CHASSIS KIT UC -1 

Includes a punched chassis, 
handsome slide rule tuning 
dial, oversize power transfor- 
mer, filter condenser, rectifier 
tube and socket, hardware, 
volume control and switch, 
knobs, terminal strips,'e'50 
AC line cord and plug. a' 
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NOW-Be a Fully Trained, Qualified 

RADIO TELEVISION TECHNICIAN ,sr 

lo MONTHS LESS 

OF RADIO - 
TELEVISION 
EQUIPMENT 

:AD 

pisan 

TRAIN AT 

HOME IN 

SPARE HOURS! 

New "Package" Unit Training Plan 

PAYAS YOU LEARN -YOU SET THE PACE! 

No Monthly Payment Contract to Sign! 
`-ow . be ready for Radio -Television's big pay opportuni- 
ties in a few short MONTHS! Frank L. Sprayberry's completely 
new "Package" training unit plan prepares you in just 10 
MONTHS . or even less! Equally important, there is NO 
monthly payment contract to sign .. thus NO RISK to you! 
This is America's finest, most complete, practical training -gets 
you ready to handle any practical job in the booming Radio - 
Television industry. In just 10 months you may start your own 
profitable Radio -Television shop ... or accept a good paying 
Job in this fascinating expanding field at work you've always 
wanted to do. Mr. Sprayberry has trained hundreds of successful 
Radio -Television technicians -and stands ready to train you in 

ess &an one year, even if you have no previous experience. You learn by 
L OING . actually working with your hands with equipment of special 
design to illustrate basic theory instead of relying on books alone. 

VALUABLE EQUIPMENT INCLUDED WITH TRAINING 
The new Sprayberry "package" plan includes many big kits of genuine. 
professional Radio -Television equipment. While training you actually per- 
form over 300 demonstrations, experiments and construction projects. In 
addition, you build a powerful 6 -tube standard and short wave radio set, a 
multi -range test meter, a signal generator, signal tracer, many other projects. 
All equipment is yours to keep . . you have practically everything you need 
to set up your own service shop. The interesting Sprayberry book -bound 
lessons and other training materials . . . all are yours to keep. 

EARN EXTRA MONEY WHILE YOU LEARN! 
All your 10 months of training is AT YOUR HOME in spare hours. Keep 
on with your present job and income while learning . . and earn EXTRA 
CASH in addition. With each training "package" unit, you receive extra 
plans and ideas for spare time Radio -Television jobs. Many students pay 
for their entire training this way. You get priceless practical experience and 
earn generous service fees from grateful customers. Just one more reason 
why the Sprayberry new 10 MONTH -OR -LESS training plan is the best 
Radio -Television training in America today. If you expect to be in the 
armed forces later, there is no better preparation than good Radio -Tele- 
vision training. 

FREE SI GI 
I want you to have ALL the facts about my new 10- 
M O N T H Radio - Television Training-without 
cost! Act now! Rush the coupon for my three big 
Radio -Television books: "How to Make Money in 
Radio -Television," PLUS my new illustrated Tele- 
vision Bulletin PLUS an actual sample Sprayberry 

Lesson -all FREE with my compliments. No 
obligation and no salesman will call on you. 
Send the coupon in an envelope or paste on 
back of post card. I will rush all three books 
at once! 

IF YOU ARE Men already in Radio who seek a short inten- 
sive 100% TELEVISION Training with 

EXPERIENCED IN RADIO FULL EQUIPMENT INCLUDED are invited 
to check and mail the coupon at the right. 

1144.wnher, I 9 i 1 

NO OBLIGATION 
No Salesman 

Will Call 

SPRAYBERRY ACADEMY OF RADIO 
Dept. 25 -D, 111 North Canal St., Chicago 6, 1H. 

SPRAYBERRY ACADEMY OF RADIO, Dept. 25 -D 
I i i North Canal St., Chicago 6, III. 
Please rush to me all information on your I 0-MONTH Radio -Tele- 
vision Training Plan. I understand this does not obligate me and 
that no salesman will call upon me. 

Name 

Address 

City Zone 

Age I 

State 
Please check Below About Your Experience 

I Are You Experienced? No Experience I 
Ir - - - I.. - .......... - - - 

3 1 
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Now this p ecision- matched 

miniature Pliers Kit yours 

IT'S SYLVANIA'S 

GREATEST 

PREMIUM YET! 

1-1 
' J 

...with every 100 Sylvania 
Receiving Tubes or 3 Picture Tubes 

purchased between Nov. 15th and Dec. 15th 

Here's exactly the tool kit every radio and TV serviceman 
has always needed. A complete miniature pliers kit. 
It contains: 

Slip -Joint Pliers: 43/4 inches long with adjustable 
two -position slip -joint. 
Needle -nosed Pliers: 51/4 inches long for inaccessible 
wiring and terminals. 
Parrot -nosed Pliers: 41/2 inches long, with adjustable 
three -position slip -joint. 

All have precision- matched jaws with finely 
milled teeth, forged from the finest steel by a 
leading manufacturer of surgical instruments. 
Regular $4.50 value! 
This kit, packed in sturdy plastic case, is 
yours absolutely free when you buy just 100 
Sylvania Receiving Tubes or 3 Sylvania TV 
Picture Tubes from your Sylvania Distributor. 
But, please hurry! Offer closes Dec. 15th. 
Your regular Sylvania Distributor has these 
kits now. Call him TODAY! 

MAN, WHAT A 

TIME AND WORK 

SAVER! 

WANT THESE PLIERS 

WHY YOU'LL televi 
for radio 

and 

especially designed high. 
Rork- from 

sion aftvice tool . forged. from or 
,, A craftsman ssteel, not tip, 

est quality , sure g 
stamp ?d' matched laws 

grip, 

3 pçecisimilled teeth, 
parrot-nosed 

pliers 
{one np$ed 

ainaccessible d 
wiring 

4. Needle-nosed 
o áderful for 

A regular $4.50 value. 

SYLVANIA 
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT/TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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Nè T4"as 
Automatic Selfocusing Tblob?ii 
picture tube 
availablewith sensational glare- reducing 

cylindrical surface face plate...the latest 

THOMAS engineering achievement! 

THOMAS Automatic Selfocusing Phototron picture 
tube ... replaces either electromagnetic -or electro- 

static- focusing tubes. Gives sharp focus edge -to -edge 

for the entire tube life ...without focus deterioration. 

THOMAS Automatic Selfocusing Phototron picture 
tube ... requires no focusing circuits or components. 

And is directly replaceable without circuit changes. 

Contact your jobber or distributor for the complete 

Thomas 
December, 1951 

THOMAS Automatic Selfocusing Phototron pi 
tube... reduces service ca Is resulting from line voi 

age, or anode voltage fluctuation; plus call -bat 
due to faulty potentiometers and focusing devices. 

s 

Illustrated k the THOMAS 21 inch Automatic Selfocusing Photo - 

tron picture tube with glare- reducing cylindrical surface face 

plate. The Selfocusing feature is available in other sizes and types. 

THOMAS Phototron line . .. or write THOMAS direct. 

omis.Ph$totrons'afe 
,W,) 

otiginal equipment with these 20TV set makers and 

_ -IN OLYMPIC MECK PIlOT :STEWART WAain y NAYNAt Ls MA61AVOX 1J' 
IÙL C1OSEEY THE KING MOTOKOUI 

ELECTRONICS Inc. 
PASSAIC, NEW JERSE 
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REG. TRADE MARK 

HERMETICALLY- 
SEALED 

TUBULAR PAPER CAPACITORS by PYRAM 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 
GENERAL OFFICES and PLANT NO. 1 

1445 HUDSON BLVD. NORTH BERGEN, N. J. 

PLANT NO. 2 

155 OXFORD ST. PATERSON, N. J. 
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SEE OTHER SIDE 

J. E. SMITH, 
President. 

National Radio 
Institute. 

Wash.. D. C. 

kt1LJJJJ -ál LE VISION 
hi,fiy Practicing at Home in Spare Time 

ON AR 

You Practice SERVICING 
with Equipment I Furnish 

You build the modern Radio (at left) as part of my 
Servicing Course. I send you speaker, tubes, chassis, 

transformer, loop antenna, everything you 
need. You use it to make 
many tests, get practical 
experience you need to 
make EXTRA money fix- 
ing Radios. I send you 

° with which you build other 
circuits common to Radio 

b and Television, some of 
which are pictured on the 
next page. All equipment is 

&yours to keep. See and 
read about them in my \ FREE 64 -PAGE BOOK. 
Mail card below. 

d 
Ád ance I 

e. 
etl . 

NEW! p,act' 
to boW\,h` t\Yó he¡ 

TeI14 
ki1RF°p5 S SE, week, WW1' 

SPE oMPeedPßENGE 

^\ot °PP\y 
0.Coé É 

P 

0,0a \ 

CUT OUT AND 

MAIL CARD 

NOW! 

Television Is Today's Good Job Maker 
In 1946 only 6,000 TV sets sold. In 1950 over 5,000,000. 
By 1954, 25,000,000 TV sets estimated. Over 100 TV 
Stations now operating. Authorities predict 1,000 TV 
Stations. This means more jobs, good pay for properly 
trained men. Mail this Postage -Free card NOW for 
FREE book and sample lesson. 

You Practice COMMUNICATIONS 
with Equipment I Furnish 
As part of my Communica- 
tions Course I send you kits 
of parts to build the low 
power broadcasting trans- 
mitter shown at the right 
and many other circuits 
common to Radio and Tele- 
vision. You use this equip- 
ment to get practical experi- 
ence putting a station "on the 
air," performing procedures 
demanded of Broadcast Sta- 
tion operators. I train you 
for your FCC Commercial 
Operator's License that puts 
you in line for good pay in 
Radio or Television Broad- 
casting. Mail card below. 

NO POSTAGE NEEDED 

Both FREE 

THE TESTED WAY 
TO BETTER PAY 

Sample Lesson & 64 -Page Book 
ACT NOW! Send for my DOUBLE OFFER FREE. 
This card entitles you to Sample Lesson on Servicing; 
shows how you learn Radio -Television at home. 
You'll receive my 64 -page Book, "How To Be a 
Success in Radio- Television." Mail card now! No 
postage needed. J. E. SMITH, President, National 
Radio Institute, Washington 9, D.C. Our 38th year. 

Mr. J. E. SMITH, President, Dept. 1 RRR 
National Radio Institute, Washington 9, D. C. 
Mail me Sample Lesson and 64 -Page Book, "How to Be a Success 
in Radio -Television." (No Salesman will call. Please write 
plainly.) 
NAME AGE 

ADDRESS 

CITY ZONE STATE 
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J 
L J ,.1 Niimoci \ !Train at Nome 

e_Ji ku,A11161U in Spare Time 
There's a Bright Future For You In 
America's Fast Growing Industry 
Do you want good pay, a job with a 
bright future and security? Would you 
like to have a profitable shop or store of 
your own? If so, find out how you can 
realize your ambition in the fast growing 
RADIO -TELEVISION industry. Even 
without Television, the industry is big- 
ger than ever before. 90 million home 
and auto Radios, 3,100 Broadcasting 
Stations, expanding use of Aviation and 
Police Radio, Micro -Wave Relay, Two - 
Way Radio for buses, taxis, etc. are 
making opportunities for Servicing and 
Communications Technicians and FCC 
Licensed Operators. 

You Learn by Practicing 
with Kits I Furnish 

With both my Servicing Course and my 
NEW Communications Course I send 
you many Valuable Kits of Parts. They 
"bring to life" theory you learn in my 

.... _,..._,, ...,.. 

IIMPORTAN 
See Other Sid 

vVr 

illustrated texts. Some equipment from 
both courses is shown below and on 
previous page. All equipment I send is 
yours to keep. Among equipment you 
build is a Tester. Use it to make extra 
money fixing neighbors' sets while 
training. Special booklets show you how. 

Training Features Television 
Both my Servicing and Communications 
training include up -to -date lessons on 
TV principles. Throughout the country 
my graduates are filling jobs, making 
good money in both Radio and Tele- 
vision. Remember the way to a success- 
ful career in Television is through experi- 
ence in Radio. 

Send NOW for 2 Books FREE - 
Mail Card 

Send the Postage -Free card now for my 
FREE DOUBLE OFFER. You get 
Sample Servicing Lesson to show you 
how you learn at home. Also my 64 -page 
book, "How to Be a Success in Radio - 
Television." Read what my graduates 
are doing, earning; see equipment you 
practice with at home. Mail card now. 
We pay postage. J. E. SMITH, Presi- 
dent, National Radio Institute, Wash- 
ington 9, D. C. Our 38th Year. 

You Build These and many 
more for Practical Experience 1 

J. E. SMITH, President,,,: 
National Radio Institute, 

Washington, D. C. 

Read What Successful 
NRI Graduates Say: 
Radio Operator 

with ABC 

"I was a bookkeeper 
with a hand - to - 
mouth salary. Now, 
a Radio Operator." - N. H. Ward, 
Ridgefield Park, N. J. 

Is Broadcasting 
Operator 

"Now employed at 
station WHAW as 
operator. I have also 
opened my own Ra- 
dio business. " -R. J. 
Bailey,Weston,W.Va. 

$10 to $15 Week 
Spare Time 

"4 months after en- 
rolling averaged $10- 
$15 a week spare 
time servicing Ra- 
dios. Now have busi- 
ness."-W. B.Weyde, 
Brooklyn, N. Y. 

Make Extra Money 
While Learning 

Keep your job while training. Learn 
Radio -Television principles from 
illustrated lessons. Get Practical 
Experience experimenting with cir- 
cuits common to Radio and Tele- 
vision. Many students make $5, 
$10 a week extra fixing neighbors' 
Radios in spare time while learning. 
I send you special booklets that start 
teaching you the day you enroll. 

Can Step Into FM, 
Television 

"When I enrolled 
with N.R.I., was a 
laborer. Now I have 
a position paying 
over $10 a day." - 
R. Ford, Phila., Pa. 

$10 Week In 
Spare Time 

"Before finishing 
your course, I earned 
$10 a week in Radio 
servicing in my spare 
time. " -S. J. Pet - 
ruff, Miami, Fla. 

Lost Job, 
Now Has Own Shop 
"Got laid off. Best 
thing that ever hap- 
pened as I opened a 
Radio shop. " -E. T. 
Slate, Corsicanna, 
Texas. 

e r - x._3...4 ,.. 

$?G5TAGEFREE CARDTODAY 

.. 

Want Your 
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u 1`i 
.0 Business? 

FIRST CLASS 
Permit No. 20 -R 

(Sec. 34.9 P L & R) 

Washington, D. C. 

BUSINESS REPLY CARD 
No Postage Stamp Necessary If Mailed In The United States 

4c POSTAGE WILL BE PAID BY 

NATIONAL RADIO INSTITUTE 

16th and U Sts. N. W. 

Washington 9, D. C. 

Let me show you how you 
can be your own boss. 
Many N.R.I.- trained men 
start their own business 
with capital earned in 
spare time. Robert Doh - 
men, New Prague, Minn., whose store is shown at right, says, 
"Am now tied in with two television outfits and do warranty 
work for dealers. Often fall back to N. R. I. textbooks for in- 
formation on installing Television sets." 

Both FREE 
Cut out and mail 

postage -free card now! 
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Fig. 1. Vacuum systems and tubulation for converting coal into gasoline. 

The familiar radio tube, with modifications, is 
herforwing miracles in today's chemical industry. 

WHEN a triode vacuum tube is 
equipped with a glass tube 
for the introduction and re- 

moval of gas, and for the control of 
the vacuum within a tube, it is differ- 
entiated from tubes used for commu- 
nication purposes by the designation 
"ionization gauge." This type of oper- 
ation requires, of course, that the glass 
envelope and tubulation be connected 
to a vacuum pump system in order to 
reduce the internal pressure sufficient- 
ly so that the filament will not burn 
out when energized. 

The mere addition of the glass tubu- 
lation to conventional or more ideally 
designed vacuum tubes opens up new 
horizons in the fields of chemistry and 
nucleonics. It extends vacuum meas- 
urements to regions of much higher 
vacuum than is feasible by any other 
method. Despite the simplicity and 
economy of this method, it makes pos- 
sible the measurement of pressures 
that are less than a billionth of an at- 
mosphere! 

Fig. 2 shows the physical construc- 
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tion of the Type HK -5989 (VG24G) 
Gammatron ionization gauge. It is 
identical in every way to the Type 
HK24G Gammatron triode widely used 
in radio communication equipment ex- 
cept for the addition of a glass tube 
extension on the envelope. The Type 
HK- 5988(VG2) Gammatron ionization 
gauge is similar to one above with the 
exception of tubulation brought out of 
the bottom. 

Fig. 4 shows a typical circuit ar- 
rangement and potentials employed in 
the case of these two ionization 
gauges. A triode ionization gauge has 
the following electrode conditions: 

1. Filament or Electron Generator 
to emit electrons. The filament volt- 
age is varied from zero upward to 5 
volts with the typical operating volt- 
age being about 3.5 volts. The fila- 
ment has minimum time lag or re- 
sponse during changes in filament volt- 
age because it is constructed so as to 
possess minimum mass. 

2. Grid or Electron Accelerator to 
accelerate and capture electrons. The 

By 
SAMUEL FREEDMAN 

Fie d Liaison Engineer 
Heintz & Kaufman. Division 

The Rob rt Dollar Company 

grid is always biased highly positive 
in a triode ionization gauge. It is de- 
signed to function with 300 volts posi- 
tive bias. The grid current is adjusted 
by variation of the filament voltage. 

3. Plate or Ion Collector to capture 
positive ions. The important considera- 
tion in any triode ionization gauge is 
the capture of positive ions by the 
negatively biased plate. Instead of 
high positive bias used with tubes in 
communication work, the plate of a 
triode ionization gauge may function 
at 60 volts negative. A microammeter 
in series with this negatively biased 
plate gives a direct measure of the 
number of ionizing collisions, and /or 
the pressure of the gas molecules 
within the tube envelope. 

The electron flow from the filament 
to the highly positive grid or accelera- 
tor and beyond in the direction of the 
negative plate, produce collisions and 
ionization of the gas molecules in the 
tube envelope. Such gas molecules are 
thereby charged and become positive 
ions which are attracted to the nega- 
tively biased plate to provide an indi- 
cation on the microammeter which is 
in series with the plate. 

A positive ion is an atom which has 
lost one or more of its normal comple- 
ment of electrons. This can occur 
when electrons in the outer orbits of 
the atom's nucleus are subjected to 
heat, collision, or impact. While this 
does not alter the nature of the atom, 
it definitely alters its electrical prop- 
erty and frequently the chemical prop- 
erty. The atom is then said to be 
ionized and has become an ion. It is 
a positive ion, as required here, when 
it has lost an electron. Thus the pre- 
viously neutral atom has become un- 
balanced by virtue of its having be- 
come less negative or more positive in 
its over -all electrical charges. It would 
be a negative ion if it had gained an 
electron. Every atom of every mole- 
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Fig. 2. Typical triode ionization gauge with tubulation from top of glass envelope. 

cule is normally balanced with posi- 
tive, negative, and neutral particles. 
To become a positive ion which can be 
attracted to the negative plate or ion 
collector, it must lose one or more elec- 
trons so that the balance is disturbed, 
creating an excess of positive charges. 
The mere loss of a single electron is 
sufficient to make any neutral or bal- 

Fig. 3. Modern ionization gauge with de- 
gassing provisions for evolution of gas 
after each usage and with cup- shaped 
electrode support at the extremities for 
preventing interelectrode leakage paths. 

BASE 
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anced atom become a positive ion 
which can be captured by the nega- 
tively biased plate and thus be made 
to contribute to the microammeter 
reading. 

When ions are created they try to 
regain their balance and become neu- 
tral atoms. The positive ions attract 
electrons while the negative ions re- 
pel electrons. This phenomena of 
gaining or losing electrons is known 
as ionization. In the triode ionization 
gauge, the positive ions are repelled 
by the positively biased grid and at- 
tracted by the negatively biásed plate. 
The grid and plate, by the polarity and 
magnitude of biasing voltages em- 
ployed (plus 300 on the grid and minus 
60 on the plate), facilitate this action. 
Different values of electrode voltages 
can be chosen to modify the sensitivity 
of response for the measurement of 
various pressures. 

In the initial flight of electrons from 
the filament, most of them miss the 
grid. Their momentum carries them 
towards the negative plate which re- 
pels the negative charges and drives 
them back to the positive grid. Some 
of these electrons are caught directly 
while others make several oscillations 
about the grid before being captured. 
These various electron paths ionize gas 
molecules encountered in the course 
of impact. Such molecules, now con- 
verted into positive ions in the grid - 
plate area, are unwelcome to the posi- 
tive grid yet are highly attractive to 
the negative plate. 

High sensitivity of the ionization 
gauge is obtained by the use of suffi- 
ciently high positive bias on the grid 
(up to 300 volts) and a less highly 
biased plate of reversed polarity (neg- 
ative 60 volts). The electrons over- 
shooting the grid and repelled by the 
plate behave in a fashion similar to 
the Barkhausen Kurz or the reflex 
klystron techniques known to the mi- 
crowave art since they may oscillate 

around the grid several times before 
being captured by the grid. This in- 
creases the electron paths and the 
likelihood of collision with gas mole- 
cules within the tube envelope. The 
filament of the tube is operated below 
its normal rating as a communication 
component in order to permit tempera- 
ture- limiting of the emission. 

Degree of Vacuum 
High vacuum means low pressure. 

In practice, the pressure within the 
tube envelope is reduced to less than 
10 -3 millimeters of mercury. Normal 
atmospheric pressure (14.7 lbs. per 
square inch) corresponds to 760 milli- 
meters of mercury. The transposi- 
tion between millimeters of mercury 
and pounds per square inch can be de- 
rived from the following computation 
for the above numerical values. 

760 mm. of mercury 
14.7 lbs./sq. in. 

10 -3 mm. of mercury 
X lbs. /sq. in. 
14.7 X 10-3 X- 7.6X102 

X = .0000193 lb. /sq. in. atmospheric 
pressure. 

This means, in practice, that the in- 
terior of the tube envelope operates 
at not less than .0000193/14.7 part of 
atmospheric pressure. The internal 
pressure is less than a millionth part 
of the external pressure of a vacuum 
tube. 

The general range used for high 
vacuum triode ionization gauges ex- 
tends from about 10-3 to 10-3 milli- 
meters of mercury. Its lowest limit 
of vacuum or upper limit of pressure 
within the tube envelope is the point 
where a glow will be visible. If per- 
mitted to operate at that low order of 
vacuum, the filament might burn out 
due to oxidation. Its highest limit of 
vacuum or lowest limit of pressure 
within the tube envelope depends only 
on the smallest positive -ion current 
which can be measured. This will de- 
pend upon the leakage resistance be- 
tween the electrodes within the triode 
tube. The vacuum tube serves as an 
extraordinarily sensitive ionization 
gauge or device for measuring condi- 
tions of vacuum in the order of one 
million to many billions times greater 
than existing in air. 

Gas Contamination 
Proper functioning of the tube re- 

quires that the electrodes be free from 
gas content that could be evolved un- 
der operating conditions and thus pro- 
duce improper readings of the pres- 
sure. Except where special provisions 
have been made, as in the case of the 
Type HK -5991 (VG100) illustrated in 
Fig. 3, evolution of gas is greatly mini- 
mized by the use of tantalum or nickel. 
Both of these metals have low internal 
gas content when properly treated. 
Table 1 compares the types of ioniza- 
tion gauges now in standard produc- 
tion. 
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In order to remove gas and surface 
contaminants from the nickel elec- 
trodes, as used in the Type HK -5988 
(VG2) ionization gauge, they are 
heated during the manufacturing proc- 
ess to a high temperature (close to 
their melting point) in a hydrogen at- 
mosphere. The hydrogen excludes oxy- 
gen from the metal and eliminates the 
possibility of oxidation during the heat- 
ing process. 

In the case of tantalum electrode 
tubes, such as the Type HK -5989 
(VG24G) and the Type HK -5990 
(VG54), they are handled in the same 
manner as their conventional commu- 
nication counterparts as far as exhaust 
techniques are concerned. The ele- 
ments are heated to high temperatures 
in a vacuum to evolve the gas that is 
trapped in the metal. 

The Type HK- 5991(VG100) triode 
ionization gauge illustrated in Fig. 3 
is able to provide a more accurate 
reading because of the special provi- 
sions for insuring that the elements 
within the glass envelope are free 
from gas each time it is used. This 
version of the triode ionization gauge 
was specifically designed for high vac- 
uum measurements and does not have 
a communication equivalent. Every 
element can be outgassed by means of 
separate connections at opposite ends 
of each element. or electrode. Two 
available connections to each element 
make it possible to connect an elec- 
trical current in a closed circuit. 
Thus, each element may be separately 
heated. 

All the electrodes in this ionization 
gauge are made of helical tungsten 
which is capable of withstanding much 
abuse. The simplicity of the degassing 
process and the use of "hard glass" 
(Nonex) permits the bulb to withstand 
the "bake out" process for stabilizing 
its operation. 

Outgassing Procedure 
To insure proper operation, the tube 

envelope is heated by an oven or flame 
at the time of manufacture. This 
heating is confined to a temperature 
below the point where the envelope 
would deform inward by virtue of the 
vacuum inside. This process is de- 
signed to vaporize contamination on 
the inside wall of the glass. This va- 
porized material is then pumped out. 

Next, the filament is heated to a 
temperature above normal, such as 
2500 degrees Centigrade or within 
about 300 degrees of the burnout point. 
This causes sputtering or evaporation 
of the metal. This sputtering or evap- 
oration causes an undesirable metal - 
ized film to form on the inside of the 
glass envelope and between the elec- 
trodes unless special precautions are 
taken in the design of the tube to pre- 
vent it. Without these precautions, 
leakage paths will exist from the cath- 
ode to the plate, between the elec- 
trodes, and along the inner surface of 
the glass envelope. This would result 
in current path losses that would ex- 
ceed or mask the ionization current 
through space in the envelope, par- 
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ticularly at low pressures. This effect 
also occurs, to a lesser degree, through- 
out the life of the ionization gauge. 

One way of minimizing such losses 
is to place small discs around the sup- 
port mounts of the electrodes. These 
discs serve as metal baffles to cause 
shadowing around the base of the elec- 
trode supports so that there will be no 
metalized film around the point where 
the support goes through the glass 
bulb. In the case of the Type HK -5991 
(VG100) shown in Fig. 3, special pre- 
cautions have been taken in the de- 
sign so that baffle plates are unneces- 
sary. Cup shaped recesses are pro- 
vided at the base of the glass envelope 
for each electrode support connection. 
In this particular type these electrode 
support connections also form the heat- 
ing circuit for degassing the electrodes. 
The use of the cup shaped recesses 
eliminates the need of baffle plates, 
thereby reducing the amount of metal 
inside the tube. The less metal used, 
the less possibility of malfunctioning 
especially when no provision has been 
made for removing gas trapped in such 
metal. These recesses, at the points 
where the electrode supports emerge, 
are so shaped that the sputtering will 
land on the sides rather than the trough 
or base of each cup. Thus the shape 
of the cup controls the area where the 
vaporized metal can strike and is so 
designed that the matter will clear the 
region where the tungsten electrode 
supports come through the glass. 

Tabulation 
The larger the tubing attached to 

the ionization gauge, the more rapidly 
will the gauge follow changes in pres- 
sure in the vacuum system. Fig. 3 
shows the three standard tubulation 
sizes in which the Type HK -5991 
(VG100) is manufactured. This offers 
the user a selection to fit his existing 
manifold tubing size. The rate of flow 
of gas through any orifice is propor- 
tional to the cube of the radius of the 
tubulation. 

An ionization gauge is a triode. 
There is no practical advantage in 

O-10 MA. 
METER 

V A. 
METER 

ADJUSTABLE 
O TO 5V. +300 V. -60V. 

Fig. 4. Typical circuit and poten- 
tials for triode ionization gauge. 

To 
VACUUM 
SYSTEM 

Fig. 5. Triode ionization gauge circuit 
utilizing a d.c. amplifier for measure- 
ment of a trillionth of an atmosphere. 

using more than a triode structure. 
The optimum arrangement is when the 
tube is placed closest to the point in 
the vacuum system where the pres- 
sure is to be measured. Larger tubu- 
lation minimizes the possibility of 
pressures varying in a vacuum system 
of extended length. Some systems 
where critical measurements are re- 
quired may employ several ionization 
gauges around the system to detect 
variations at different points in the 
over -all system. 

Extending Measurements 
When the microammeter used to 

measure the positive ion current in 
the plate circuit has to work with ex- 
tremely small values such as 10 -4 mi- 
croampere, a d.c. amplifier must be 
added. Fig. 5 shows such an arrange- 
ment. The amplifier must have a 
known amplification range. The micro - 
ammeter in the plate circuit reads the 
positive ion current which is directly 
proportional to the pressure in the sys- 

Table 1. Comparison of characteristics of the various types of ionization gauges. 

HK-5988 (VG2) HK-5989 (VG24G) HK-5990 (VG54) HK-5991 (VG100) 

Comparable corn- Similar to HK -24 
munications in appearance but 
triode redesigned 
Plate (Collector) Cylindrical Nickel 

Grid 
(Accelerator) 
Filament 
(Emitter) 
Maximum 
Height 

Maximum 
Diameter 
Tube Base 

Vertical Bar Nickel 

Thoriated 
Tungsten 
37 /l8" exclusive of 
tubulation (as 
required) 

1' /Áe' 

None 

Filament Rating 6.3 v. ® 3.6 amps. 
Circuit Potentials 

Filament 0 -5 v. 
Plate -60 v. 
Grid 300 v. plus 

Sensitivity in 
Av. /micron 

HK-24G HK -54 Special 

Cylindrical Tan- Cylindrical Tan- Helical Tung - 
talum 
Vertical Bar 
Tantalum 
Thoriated 
Tungsten 
43/8' 

1' /i8 
Small 4 -pin 

6.3 v. @ 3 amps. 

0 -5 v. 
-60 v. 
300 v. plus 

25 for 5 ma. grid 50 for 10 ma. grid 
current current 

talum sten 
Vertical Bar Helical Tung - 
Tantalum sten 
Thoriated Helical Tung - 
Tungsten sten 
55/8' 63/4' 

2' /s" 2'/4" 

Medium 4 -pin None 
ceramic 
5 v. @ 5 amps. 

0 -5 v. 
-60 v. 
300 v. plus 

0 -4 v. 
-60 v. 
300 v. plus 

200 for 5 ma. grid 75 for 5 ma. grid 
current current 
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Fig. 6. (A) Plate current vs. pressure for Type H1C-5991 (VG100) triode ionization 
gauge with increased filament voltage and reduced plate and grid voltages. (B) 
Plate current vs. pressure for the Type HK -5990 (VG54). (C) Plate current vs. 
pressure for Type HK -5988 (VG2). (D) Plate current vs. pressure for Type HK -5991 
(VG100) with decreased filament voltage and increased plate and grid voltages. 
(E) Plate current vs. pressure for the Type HK -5989 (24G) driode ionization gauge. 
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tern. The pressure is an indication of ter scale has a range of 0 -10 milli - 
the density or quantity per unit vol- 
ume of the gas within the tube or 
ionization gauge envelope. 

The grid milliammeter is adjusted 
to a predetermined value by varying 
the filament voltage. It shows the grid 
current for the electron flow. The me- 

amperes. 
The sensitivity of the ionization 

gauge varies with the voltages used on 
the elements. It is directly propor- 
tional to the negative voltage on the 
plate, within limits. It is also propor- 
tional to the positive voltage on the 

Fig. 7. Gaseous Diffusion Plant at Oak Ridge where ionization gauges play a major role. 
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grid. The latter is not a linear func- 
tion as in the case of the plate. 

An alternative to a d.c. amplifier is 
the use of a very sensitive galvanome- 
ter. This is costly, fragile, and sub- 
ject to damage because of gas bursts 
or leaks. Its supersensitivity, level- 
ing, static charges in the meter move- 
ment, etc., make it more difficult to 
operate. 

Ionization gauges may be calibrated 
against the McLeod gauge. This is a 
special mercury manometer which 
compresses a gas sample of the pres- 
sure to be measured at a known vol- 
ume ratio. The pressure is increased, 
in inverse ratio, to a point where it is 
great enough to be measured by direct 
observation. 

Fig. 6A is a graph of plate current 
versus pressure for the Type HK -5991 
(VG100) tube for a grid current of 5 
milliamperes, a filament voltage of 5.5 
volts, a plate voltage of minus 13 volts, 
and a grid voltage of plus 187 volts. 
Fig. 6D shows the same graph but with 
reduced filament voltage and increased 
plate and grid voltages (filament 3.9 v., 
grid 300 v. plus, and plate 60 v. minus). 

Fig. 6E shows the plate current 
versus pressure for the Type HK -5989 
(VG24G) ionization gauge tube operat- 
ing at 10 milliamperes grid current, 
4.2 volts on the filament, 300 volts 
positive on the grid, and 60 volts nega- 
tive on the plate. 

Fig. 6B shows the plate current 
versus pressure for the Type HK -5990 
(VG54) tube operating at 5 milliam- 
peres grid current, 3.5 volts on the fila- 
ment, plus 300 volts on the grid, and 
minus 60 volts on the plate. 

Fig. 6C shows the plate current 
versus pressure for the Type HK -5988 
(VG2) ionization gauge tube operating 
5 milliamperes on the grid, 4.9 volts on 
the filament, plus 300 volts on the grid, 
and minus 60 volts on the plate. 

Fig. 1 shows the maze of vacuum 
systems and tubulation used in a mod- 
em petroleum laboratory. Fig. 7 shows 
the Gaseous Diffusion Plant at the 
Atomic Energy Project at Oak Ridge 
where applications of ionization gauges 
are unlimited. Other important users 
include the fields of photography, op- 
tics, distillation, vacuum tube manu- 
facturing, motion pictures, medicine, 
fuels, upper atmosphere research, and 
metallurgy. Its use in gas analysis 
and as a leak detector for general in- 
dustrial use has also become impor- 
tant. 

Electronic methods for high vacuum 
measurement are now the preferred 
technique and the triode vacuum tube 
with glass tube extension is the best 
electronic method. These units, used 
as ionization gauges, cost only slightly 
more than their communication coun- 
terparts. 

Those interested in a general analy- 
sis of ionization gauges are referred to 
the book "Vacuum Tubes" by Karl R. 
Spangenberg (McGraw -Hill Book Co.). 
Additional data is also obtainable from 
the Heintz & Kaufman Division of 
the Robert Dollar Company, Redwood 
City, California. 30 
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Research in 
PICTURE 

TUBES 

By MAX KRAWITZ 
Central Engineering Laboratories 

Sylvania Electric Products Inc. 

Testing a development picture tube for fidelity in 
the laboratory. The panels on the right control the 
conditions under which the tube is being operated. 
The standard video signal is brought in from a 
video generator which is not visible in this picture. 

Never- ending research and infinite care in the 
manufacturing process insure quality TV tubes. 

-1 ONTINUAL improvement in television reception and 
reduced cost are the goals of picture tube research. J Research engineers at the Sylvania Electric Prod- 

ucts Inc.'s Physics Laboratories in Bayside, New York, rely 
on the contributions of many different fields in the never - 
ending search for better methods of making picture tubes. 
Electronics, chemistry, physics, metallurgy, optics, me- 
chanics, and many others contribute fully to the research 
program. 

The construction of picture tubes represents one of the 
most advanced phases of vacuum tube design and a brief 
description will give an appreciation of some of the many 
techniques, processes, and materials involved. 

There are three major sections in a picture tube, the 
electron gun including the focusing and deflection unit 
(which in some cases may be external to the tube), the 
fluorescent screen, and the envelope. Each of these sec- 
tions entails certain specific problems whose solution must 
be integrated into the over -all design. 

The accuracy with which the electron gun is made de- 
termines, to a very large extent, the quality of picture 
produced. Many dimensions and the roundness of the cyl- 
inders in the gun must be held within very close tolerances 
so that the spot size on the screen will be small enough to 
give the required degree of resolution for satisfactory 
pictures. In addition to the requirement for closely held di- 
mensions, the parts must not be deformed during process- 
ing where temperatures hot enough to soften many metals 
are encountered. 

Another complicating factor is that the path taken by 
the electrons as they leave the gun is affected to a consider- 
able extent by the magnetic or electric fields present. Thus 
great care must be exercised to be certain that only the 
proper fields exist in the vicinity of the electron stream. 
This also requires that certain dimensions be held very 
closely and, in addition, necessitates the use of a special 
non -magnetic stainless steel for :the gun elements. 

The use of 15,000 volts in many picture tubes imposes 
December, 1951 

severe problems of insulation. Spacings are very small and 
the several elements must be assembled into a single rigid 
mechanical structure making insulation a problem of first 
importance. This has been solved by using ceramic or 
glass, both of which have high insulating properties, to 
support and separate the various parts. 

The glass bulb is usually received from the glass com- 
pany in its finished form. In metal -glass tubes the glass 
face plate is sealed to the metal cone in the laboratory, or 
on the production line in the factory. In either case the 
bulb is very carefully washed and rinsed to remove all 
traces of foreign matter. 

The fluorescent screen phosphor is deposited on the face 
plate in the following manner. A suspension of triple dis- 
tilled water and finely divided phosphor powder, together 
with a bonding agent, usually a silicate which will cause 
the powder particles to adhere to each other and to the 
glass face plate, is prepared. After the cleaned bulb has 
been dried and placed face down on a settling rack, the 
suspension is poured into the bulb and permitted to settle. 
After the phosphor powder has settled to the bottom the 
water is poured very slowly and carefully from the bulb. 
This is done in a tilt table. Care must be exercised in this 
operation because the bonding of the powder to the glass 
has not been firmly established at this point in the produc- 
tion process. 

The phosphor, bonding agent, and the water must be of 
extreme purity since very small traces of foreign matter 
(often on the order of one part in a million) may cause a 
variation in the color of the screen or a considerably 
reduced light output. 

In the case of all -glass tubes the conducting coating, a 
graphite suspension in water, is then applied to the inter- 
nal walls of the bulb. Care must be taken in order to 
avoid contamination of the screen. The bulb is then baked 
at a high enough temperature to drive off the water and to 
effect adherence of the graphite and screen to the glass. 

(Continued on page 103) 
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Longs Peak, 30 miles west of Longmont. In many in- 
stances, McKee's has found that by pointing the an- 
tenna toward the mountain the signal strength can 
be increased. The peak is over 14,000 feet while 
the city of Longmont is 5000 feet above sea level. 

One Colorado dealer has found television DX -ing a 
practical wag to build a market for TV receivers 
although the nearest station is 500 miles away: 

By 
J. A. STANLEY 

' ONGMONT, Colorado -a pleasant 
little city about thirty miles due 

- -4 east of famed Longs Peak -is 
over 500 miles from the nearest tele- 
vision station. But that hasn't pre- 
vented McKee's Modern Home Center, 
an appliance store right on Main 
Street, from erecting a television an- 
tenna, installing a receiver, and actual- 
ly receiving television signals. 

As a matter of fact, Lawrence Pick - 
erell, technician for the store, has 
logged twenty -four stations, and is 
adding new ones regularly. Howard 
McKee, the owner, says that television 
DX -ing will pay off businesswise -and 
has had previous experience to prove 
it. 

McKee and Pickerell were associated 
in another appliance store in Iowa, and 
that is where the story begins. 

"A station with TV came on the air 
over a hundred miles away," says Mc- 
Kee. "One was due to be built which 
would be a lot closer. But instead of 
waiting for it -one store in town went 
right to work doing everything they 
could to pick up the `fringe' station. 

"Naturally, reception wasn't good at 
times. But at other times it was OK. 
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"However, this was the important 
thing. The store which first began 
pulling in the distant station got a 
tremendous amount of local publicity. 
Further, their service department got 
a lot of practical experience from 
working with TV equipment. 

"Well, as was expected, a TV station 
was finally built close by, and long dis- 
tance reception was no longer neces- 
sary. But when TV sets began to sell 
in the town, the store which had be- 
come known locally as `the television 
store' wound up with a lion's share of 
the TV set business." 

Having watched all of this work out 
in Iowa, McKee and Pickerell decided 
to follow the same plan in Colorado, 

Table 1. Log of TV stations received in Long- 
mont, Colorado, at McKee's Modern Home 
Center. TV DX -ing has paid off handsomely. 

City 
Birmingham 
Hollywood 
San Francisco 
Atlanta 
Chicago 
Chicago 
Louisville 
Detroit 
Minneapolis 
Kansas City 
Omaha 
Albuquerque 
Charlotte 
Greensboro 
Cincinnati 
Columbus 
Memphis 
Nashville 
Dallas 
Houston 
Salt Lake City 
Seattle 
Milwaukee 
Rock Island 

Station 
WBRC 
KTSL 
KRON-TV 
WAGA-TV 
WNBQ 
W BKB 
WAVE-TV 
WJBK-TV 
WTCN-TV 
WDAF-TV 
WOW-TV 
ROB-TV 
WBTV 
WFMY-TV 
WLW-T 
WLW-C 
WMCT 
WSM-TV 
KRLD-TV 
KPRC-TV 
KSL-TV 
KING 
WTMj 
WHBP 

Channel 
4 
2 - 

4 
5 
5 
4 
5 
2 
4 
4 
6 
4 
3 
2 
4 
3 
4 
4 
4 
2 
5 
5 
3 
4 

when McKee bought a store in Long- 
mont. 

Longmont, Colorado, however, is far 
from being in a "fringe" area. The 
only large city nearby is Denver -and 
Denver is one of the two cities of its 
size in America to be caught in the TV 
"freeze" without a single television 
station. 

The nearest TV station is in Omaha, 
Nebraska -over 500 miles away. It 
all looked pretty hopeless but "Pick" 
and McKee decided to give it a whirl 
anyway. 

They decided that despite the dis- 
tance Omaha was probably the best 
bet, so they bought a stacked array 
cut for Channel 6, and fitted it with 
a rotator. Then they added an Anchor 
booster to their Sentinel receiver and 
they were ready to go. 

In the Spring of 1950 they began to 
receive stations with increasing regu- 
larity in the season which Pick says 
corresponds roughly to the "short skip" 
season on the 10 meter band. During 
'50, the best times of day were the 
noon hour, from 5 :00 to 6 :00 p.m., and 
from 8 :30 on in the evening. During 
'51, 8:00 a.m. and early afternoon were 
the best, with no late evening recep- 
tion. 

Reception during '51 was not as good 
as in '50, again corresponding to the 
short skip activity on the 10 meter 
band. 

Approximately 25 per -cent of the 
stations are received with "program 
quality." Another 50 per -cent of the 
stations are of passable quality, good 
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enough to allow identifying test pat- 
terns readily. The remaining 25 per- 
cent are pretty rough going, with lots 
of "snow" and intermittent reception. 

"Pick" wondered if nearby Longs 
Peak, which is over 14,000 feet high 
and is surrounded by other high moun- 
tains, was helping reception along. In 
1950 he was about convinced that it 
was, for in nearly every case reception 
was better with the antenna pointed 
at the mountain -regardless of the ac- 
tual direction of the station from Long- 
mont. But this phenomena was not 
apparent in most of the reception in 
1951, so "Pick" hasn't reached any def- 
inite conclusions regarding it. 

Another interesting phenomenon oc- 
curred one day when the antenna was 
pointed away from the station. A bit 
of looking out -of -doors revealed a 
large, black cloud- toward which the 
antenna was pointed. Turning the an- 
tenna away from the cloud made the 
station fade out completely. 

The equipment used for reception is 
all standard. "Pick" has grounded the 
a.g.c on the TV receiver to improve 
contrast, but otherwise the set is an 
ordinary TV receiver. The location is 
right in the heart of the business dis- 
trict, on a street which is also a high- 
way, so receiving conditions are far 
from ideal. "Pick" is working on a 
neutralized 6J6 booster, which he hopes 
will improve signal -to -noise ratio. 

Checking over Pickerell's log (see 
Table 1) shows that despite the fact 
that the antenna is cut for Channel 6, 
most of the reception is on Channels 2, 
4, and 5. The most consistent station, 
and the one with the best signal, is 
KPRC in Houston, Texas. Pickerell 

Howard McKee (left) of McKee's Modern Home Center believes that television DX -ing 
will pay off in future business -and he has had previous experience to prove it. 

watched the MacArthur broadcast 
from this city, a broadcast which was 
"program quality" all of the way. 

Will TV DX -ing pay off for the 
store ? It is pretty hard to answer 
that question now, of course. However, 
there is no question but that having 
a TV set to work with -and maintain 
-is giving McKee's a jump on corn- 
petitors when it comes to practical ex- 
perience. Chances are good that the 

This stacked television array, mounted on the roof of McKee's 
Modern Home Center in Longmont, Colorado, has pulled in tele- 
vision stations from as far away as Charlotte, North Carolina. 

TV DX -ing will do the job of identify- 
ing the store with TV. 

At any rate, the first place where 
the writer stopped to track down the 
rumor that someone in Longmont was 
receiving TV, a man behind the coun- 
ter knew all about it. 

"Go down to McKee's on Main 
Street," he told me. "They're the tele- 
vision store in Longmont." 

30 

Using this equipment, Lawrence Pickerell has logged a total of 
24 television stations -all from Longmont, Colorado, which is 
over 500 miles from the nearest television broadcasting outlet. 
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By 
PHIL HINER 

Ill 
1 

L1 

°m AI 

.0 
5 

Ci5 r 
CI 
o 

üo ; 

a_OS pT.<T 

--1 orar 
s2 

SEO 1340 

CITL CITI CITO 

2o11EDr 302EeT 1201E0 

0r OFF 

° s1 

s- 

CS 05 

1'1032 
TkY1[ 

S2 'rIiTTEIf 
`fT IE E 171,2 VOLTS 

Here is one technician who maintains that there is 

money to be made from well- planned a.c. -d.c. repairs. 

WITH the current emphasis on 
television, the lowly a.c. -d.c. 
set is overlooked by many 

technicians as a potential money -mak- 
er. The average radio -television shop 
receives for repair each day nearly 
twice as many a.c. -d.c. sets as the com- 
bined total of large radios, TV, and 
phono combinations. This ratio is not 
apt to change appreciably during the 
next few years. 

Time is money in the servicing game. 
The few dollars you pick up on an a.c.- 
d.c. repair may look like pocket change 
compared with a TV overhaul bill but 
if the time factor is right, your small 
set hourly -net can actually be greater. 

In our shop we have developed over 
a period of time an assembly -line han- 
dling of the a.c. -d.c. set that has made 
it the most profitable item to come 
through our doors. The procedure is 
simple and practical and can be set up 
in any shop, whether large or small. 

As all technicians know, the a.c. -d.c. 
set follows a pattern of design and 
construction that variés but slightly, 
year after year, regardless of trade - 
names or advertising claims. Its trou- 
ble shooting is extremely simple. Nine 
out of ten small sets that come in for 
repair need only a tube or a condenser 
to bring them back to life. However, 
at Ieast seven out of the ten sets could 
be vastly improved by the replacement 
of worn parts, functioning at 50 per- 
cent efficiency, other than the one part 
that brings it back to life. The public 
seldom takes a radio into a shop with 
orders to, "Check her over and give 
her the works," as is common with 
the automobile, but waits until the set 
is wheezing like a 1902 gramophone or 
has actually expired. 

In our small set repair line every 
operation is tailored to eliminate lost 
motion while doing a thorough job. The 
test instrument setup is built around 
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an isolation transformer with a switch - 
controlled, multi- tapped secondary 
that selects the transformer output 
voltage within a range of 85 to 150 
volts. The set under test is plugged 
into the isolation transformer and the 
transformer is plugged into the watt- 
meter outlet of an RCA "Chanalyst." 
The time -saving features of a variable 
input voltage in troubleshooting would 
in themselves furnish material for a 
complete article. A second very im- 
portant feature of the setup lies in the 
fact that with the set under test 
plugged into an isolation transformer, 
the a.c. -d.c. "hot" chassis annoyance is 
avoided. 

Without undergoing any preliminary 
checks, each chassis is removed from 
its cabinet and energized through the 
test panel. Response of the "Chan - 
alyst" wattage indicator tells imme- 
diately, in one operation, whether or 
not: 

a. The rectifier circuit is functioning. 
b. A "B-plus" short exists. 
c. The filament circuit is open. 
d. The filament circuit is intermit- 

tent. 
An intermittent filament is often a 

tricky defect to isolate but with the 
test described above, shadow flutter of 
the electron ray wattage indicating 
tube gives a positive, unmistakable in- 
dication of any momentary break in 
the circuit. 

If the filament circuit is OK, a visible 
increase in wattage after a thirty sec- 
ond warm up indicates that the recti- 
fier is delivering d.c. to the plates of the 
tubes. An abnormal increase ill watt- 
age after a thirty second warm up in- 
dicates a "B- plus" short. If the fila- 
ment circuit is open, immeasurable 
time is saved each day by locating the 
bad tube with an ohmmeter filament 
check rather than by pulling the tubes 
and going through the time -consuming 

tube checking procedure. The pros 
and cons of a 100 per -cent tube check 
will be discussed later. 

The nine sets out of ten that require 
only, the usual uncomplicated repairs, 
we troubleshoot with the usual meth- 
ods, using the RCA "Chanalyst," a 
Du Mont scope, a Hickok signal gener- 
ator, and a shop -built vacuum -tube 
voltmeter and signal tracer. That one 
set in ten _ that keeps the life of a 
technician from being all sweetness 
and light, we do not complete on the 
repair line but lay aside. 

If yours is a one -or two -man estab- 
lishment, it is still just as important 
that you tackle the obstinate jobs 
later, rather than break into the 
smooth running routine of an assem- 
bly line operation. We might mention 
also, from long experience with tech-. 
nicians, that the frustration that ac- 
companies an unsuccessful effort over 
too long a period of time may well ruin 
a man's productivity for an entire day. 
Lay it aside! The tough ones have to 
be fixed, of course, but handle them 
separately as you do the TV and radio - 
phono combos. 

With the set again in working order, 
the 200 or 400 volt audio coupling con- 
denser is replaced with a 600 volt con- 
denser. Here's why : Defective coupling 
condensers are one of the most annoy- 
ing, and often the most illusive, causes 
of radio complaints. A leaking , con- 
denser throws positive voltage on the 
power tube grid which results in vary- 
ing degrees of audio distortion and, 
occasionally, complete blocking of the 
power tube. This leakage may stub- 
bornly refuse to develop until the set 
has been running an hour or so. An 
open coupling, of course, means a dead 
receiver while a set with an intermit- 
tent coupling can drive the whole fam- 
ily crazy with its spasmodic outbursts 
of volume. 

The .01 µfd. low voltage commercial 
condenser, which is most commonly 
used as an audio coupling, seems par- 
ticularly susceptible to intermittence 

(Continued on page 143) 
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A Versatile Sweep Frequency 

G[N[1IATO1I 
By 

ROBERT M. BERLER, 
W2EPC 

r HE sweep frequency generator 
about to be described can per- 

- - form some very useful functions 
that the usual "run of the mill" gen- 
erator cannot handle. In addition to 
these special functions, it will do just 
about anything that any other sweep 
frequency generator can be expected 
to do. The two main features of this 
generator are : an electronic time base 
and an intensity frequency marker. 
For example, this sweep frequency 
generator can: 

1- Present the usual display curves 
seen on an oscilloscope with the ordi- 
nary sweep generator. (Fig. 13A, and 
Fig. 13B) 

2- Display a curve on the oscillo- 
scope with its own electronic time 
base. (Fig. 13C) 

3- Present an intensity marker 
which appears as a small bright spot. 
This marker will indicate frequency 
right on the display curve being ob- 
served. (Fig. 2A) It will also indicate 
frequency even though the curve re- 
sponse amplitude is zero. (Fig. 2B) 

4- Dispense with phasing (Figs. 13A 
and 13B) when its electronic time base 
is used. 

5- Indicate bandwidth of response 
curve at half power points, etc., di- 
rectly on curve. 

6 -Be used to calibrate the oscillo- 
scope cross section mask directly in 
frequency or power points. 

Other electrical specifications in- 
clude power requirements of 115 volts, 
60 cycles single phase; a frequency 
range of from 5 to 110 megacycles with 
no bandswitching and with the second 
harmonic output extending the range 
to 220 mc.; an r.f. output of 100 milli- 
volts or better across a 51 ohm termi- 
nating resistor; deviation of 0 to ±6 
mc. over the entire frequency range; 
and a marker frequency of 8 to 56 mc. 
in six ranges. 

The heart of this signal generator 
is the electromechanically d r i v en 
sweep condenser taken from a war 
surplus APN -1 altimeter (Fig. 17). 
The APN -1 altimeter is currently be- 
ing sold by many surplus houses at 
advertised prices ranging from $4.50 
to $7.95. The sweep unit, in appear- 
ance, resembles the back of a PM loud- 
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Fig. 1. "Exploded" view of the author's sweep 
frequency generator showing how the five in- 
dividual sub -chassis were assembled as a unit. 

A laboratory -type instrument which incorporates an 
intensity frequency marker and electronic tinse base. 

speaker unit. The bottom is com- 
pletely enclosed by a ceramic disc. On 
the inside of this ceramic disc, which 
is concave, are fired, in silver, both 
stator sections of the condenser. The 
"rotor" section of the condenser is a 
thin metal diaphragm which is per- 
forated with small air vent holes. This 
diaphragm, which is convex in shape 
to conform to the hollow in the ce- 
ramic disc, is silver plated. Behind the 
diaphragm and connected to it is a 
voice coil. The field is a strong per- 
manent magnet slug. 

When an a.c. current is fed into the 

Fig. 2. Oscilloscope patterns of a 

voice coil, the diaphragm moves to- 
ward or away from the stator sections, 
causing the capacity to vary. It is this 
varying capacity that frequency mod- 
ulates a v.h.f. oscillator. 

Theory of Operation 
A block diagram of the sweep fre- 

quency generator is shown in Fig. 3_ 

The FM oscillator is fixed at its center 
frequency of 235 mc. (Fig. 7). The 
APN -1 condenser unit is capable of 
causing frequency deviations up to 
±6 mc. The variable oscillator (band 
center dial) may be continuously va- 

10.7 mc. i.f. curve of an FM receiver. 
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MARKER OUTPUT 

TIME 
ASE 

R.F. OUTPUT - 
TOTERMIN - 
ATION ROY 

Fig. 3. Block diagram of the 
sweep frequency generator. 

APN -I 
MODULATOR 

TO EVI- 
ATION CON- 
TROL R3. 

(FIG.IO) 

SWEEP 
FREQUENCY 

8E71. 1 

TO I.F 
AMP 

TO. X. 
SCOPE 

RECEIVER 

SCOPE. 

oo 
Io 

ll 

FJ 
FROM 
DI SCRIM. 

Fig. 4. Block diagram of the 
equipment setup for alignment. 

FIEOUENCY 

METER 

mar 
FREQUENCY 
iENERAiCN 

iYRItATW6 
OETECTOR 

Fig. 6. Block diagram of set- 
up for frequency calibration. 

' 6.3V. .0w5.= 

Tv3MPIÑ 
+200V. Fig. 7. Wiring 

diagram of the 
F M oscillator. 

R,- 10,000 ohm, 1/ w. res. 
C1 -RPN -1 capacity modulator 
C.;-50 µµfd. ceramic cond. 
C3 -10 µµfd. ceramic cond. 
RFC,, RFC. -± 28 en. closewound (winding length 1/2" ) 

on 10,000 ohm, 1 w. res. 
1.1 -2 t. #12 tinned, wound 1/4 dia., spaced to tune 

with C1 
L -1 t. pick -up loop, 1/4" dia. 

LI 
240- 
350MC. 

c2 RFCI 
tE _ 

92 

C 
o 6C4 w 

V4 

1/2 6J6 
.V2 OUTPUT r OUTPUT 

4U, OF TIME 
RASE CEN. 

IMMYA V -.A 

6C4 

+ 200V. 

TO 
MARKER 

.DETECTOR 
INPUT FIOR 

Re 

C5 

V2 V 4 4 6.36. 

NOTE: 
RT -R.F. OUTPUT TTENUATOR 
CI -eAND CENTER CONTROL 

IT V. A. C 

SI 

T 

PUT 
TO R.F 

PLUG 

Fig. 9. Wiring dia- 
gram of variable 
oscillator, r.f. 
cathode follower 
and the mixer. 

FROM CI 
PLATE OF 
V4 (FIO91 

L2 C3 
RI 

L2 

L3 _ SI ' Vv - 
LS 

L 

I/2 12AU71 

zi 

C5 

OFF 
))' 

SI 

TO RI 
F16.9 
GI 

+200V 

ON 
Fig. 5. Circuit 
diagram of time 
base generator. 

R 

1/2 6,16 

5 

Ve-R 

1/2 616 

i 
___ d 

6.3 
V.A.C. 

R,- 15,000 ohm, 1/ w res. 
R1- 180,000 ohm, 1/2 w. res. 
R3, R11- 100,000 ohm, 1/ w, res. 
R5- 470,000 ohm, 1/2 w. res. 
R5,--6800 ohm, 1/2 w. res. 
R7- 200,000 ohm pot. 
C, -.25 µfd., 400 v. cond. 
C1-.02 µfd., 400 v. cond. 
C5 -.25 µfd., 200 v. cond. S,- D.p.d.t. toggle sw. 
V.. - -6J6 tube 

+200v. 

VS 

6.34. 

(/2 12AX7 
VS-5 4 

R4 

C6 

R7 

/2 12 AX7 

R6 

7 

V6-G 

Re 

1/212557 

R9 

1 1 
NOTE: - C4 MARKER FREQUENCY CONTROL I. 

Fig. 8. Schematic diagram of the marker detector. 

R1, R2 -5600 ohm, /, w. res. 
R3 -1000 ohm, 1/2 w. res. 
R5- 47,000 ohm, 1/2 w. res. 
R1-12,000 ohm, 1/2 w. res. 
R5- 27,000 ohm, 1/2 w. res. 
R -250 ohm, 2 w. pot. 
R1, R -220 ohm, 1/2 w. res. 
C1 -35/35 µµfd. split- stator var. cond. 
Cl, C3 -10 µµfd. ceramic cond. 
C5 -500 µµfd. ceramic cond. 
CT, C -1000 µµfd. ceramic cond. 
C5 -39 µ,ofd. ceramic cond. 
RFC, -#28 en. closewound (winding length 

1 /2 ") on 10,000 ohm, 1 w. res. 
L, -11/2" #12 wire bent into hairpin turn. 

Ends to be soldered to stator section of C, 
V; -V/ 6J6 tube 
V,. V, -6C4 tube 

trim 
DECÓÑTTIROÓL PHA9R1 

R3 R4 

TO FM. MOD. 
VOICE COIL (FIG.?) 

TO TO 
V2,V3 V ,VS, 
Y4,VR V6,- 

CI 

TO SCOPE 
N. AXIS 

r 
DUAL CONDENSER 
MOUNTED ON 
MAIN CHASSIS 

CS 

+200Y. 

VS 

\V59 
1 

I 

TO '2' 
C13 

RIO 
OF 

RIO SCOPE 

CATH 

11434 

R1- 10,000 ohm, ?/, w. res. 
R2-2200 ohm, 1 w. res. 
R5- 56,000 ohm, V/2 w. res. 
R5- 82,000 ohm, 1/,, w. res. 
R5 -1500 ohm, 1/ w. res. 
R6- 220,000 ohm, 1/2 w. res. R- 47,000 ohm, 1 w. res. R.- 100,000 ohm, 1/ w. res. 
R5-5600 ohm, 2 w. res. 
R10- 82,000 ohm, V/_ w. res. 
C1-3 µµfd. ceramic cond. 
C2, C3 -5 µµfd. ceramic cond. 
C5 -50 µµfd. var. cond. 
C -3 -12 µµfd. ceramic trimmer 
C5 -1 µíd., 400 v. paper cond. 
C;, C,-.1 µíd., 400 v. cond. 
L1, L,, 75, L5, L, Le- Values determined by use of grid -dip meter 

and frequency range covered (See Table 1) 
Xtal. -1N34 crystal 
S1 -S.p.6 -pos. bandswitch V- 12í1U7 tube V- 12,4X7 tube 

Fig. 10. Complete schematic diagram of power supply. 

R1- 200,000 ohm, 1/2 w. res. 
R 68 ohm, 1/2 w. res. 
R-5-20 ohm w,rewound pot. R,- 50,000 ohm, 1/ w. res. 
R5-82,000 ohm, 1 w. res. 
C1 -.05 µíd., 200 v. cond. 

C3 -40 pfd., 350 v. elec. cond. 
T1 -Power trans. 250 -0 -250 v. @ 50 ma. (25 ma. is, sufficient If 

available); 6.3 v. @ 2 amps; 5 v. @ 2 amps T.,- Filament trans. 6.3 v. @ 2 amps 
CH,- Filter choke 30 hy. @ 25 ma. S,- S.p.s.t. toggle sw. 
F1 -1 amp line fuse 
1 -NE -51 neon lamp 
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ried from 240 mc. to 350 mc. without 
bandswitching (Fig. 9). When the out- 
put of both oscillators is fed into the 
mixer, an output frequency ranging 
from 5 mc. to 110 mc. is obtainable. 
The FM deviation will be constant 
over the entire band center range for 
a given setting of the deviation con- 
trol (Fig. 10). The output of the 
mixer is fed into an r.f. cathode fol- 
lower output stage. The cathode fol- 
lower provides isolation between the 
r.f. output and the marker generator. 
It also acts as a low impedance source 
feeding into a 50 ohm r.f. line. The 
end of the 50 ohm line (RG58 /U) is 
terminated by a 51 ohm resistor which 
is located in the output termination 
box (Fig. 14). A blocking condenser in 
the termination box is included for 
the isolation of any d.c. potentials en- 
countered during receiver alignment. 

Marker Generator 
The plate of the r.f. cathode follower 

is not perfectly bypassed. This is in- 
tentional so that a small amount of 
r.f. will be available for use in the 
marker generator. The marker gen- 
erator consists of a high "Q" parallel 
tuned circuit which is connected to the 
grid of an infinite impedance detector 
(Fig. 8). This type of detector offers 
little loading on the tuned circuit so 
that a considerable positive voltage is 
built up on the cathode of the de- 
tector at resonance. It is desirable to 
keep the "Q" of the tuned circuit as 
high as possible because the width of 
the marker pulse depends upon the 
sharpness of its resonance curve. A 
sharp marker means good marking 
resolution. As the output signal of the 
generator sweeps past the resonant 
frequency of the marker detector, a 
positive pulse is generated in its cath- 
ode circuit. This positive pulse is am- 
plified by the pulse amplifier and it is 
then fed into the pulse cathode fol- 
lower output stage. A large positive 
pulse is available at the output which 
is not too easily loaded down by the 
grid of the oscilloscope. A d.c. restorer 
in the output of the pulse cathode fol- 
lower maintains the base of the pulse 
at nearly zero d.c. potential. The RC 
network which couples r.f. into the 
marker parallel tuned circuit is an 
equalizer. This equalizer supplies the 
proper amount of r.f. over the wide 
frequency range of the marker gen- 
erator. The marker detector coils are 
bandswitched in six ranges which over- 
lap each other. 

Time Base Generator 
The blanking generator is a cath- 

ode- coupled multivibrator whose func- 
tion is to remove the return trace that 
would appear on the oscilloscope (Fig. 
5). It switches the v.f.o. on and off at 
30 cps and is synced with the oscillo- 
scope sine wave sweep. When the 
return sweep of the FM generator is 
removed, the return trace of the oscil- 
loscope plots a straight line, thus gen- 
erating on every other sweep, a time 
base. On alternate sweeps, the re- 
sponse curve of the equipment being 

December, 1951 

Fig. 11. Front panel view of the sweep frequency generator. The controls on the front 
of the panel include the marker frequency dial, band center frequency dial, phasing 
control, marker bandswitch, power switch, frequency deviation control, and the r.f. 
output control. The time base generator switch and phasing control are behind panel. 

tested is seen. The over -all result is 
that the response curve with a time 
base line is observed. The output of 
the multivibrator is a large negative 
pulse. This negative pulse is applied 
to the grid of the variable frequency 
oscillator causing it to cut off during 
the return trace, thus stopping its os- 
cillation. The negative pulse is synced 
by the 60 cps power supply which 
also syncs the 60 cps oscilloscope 
sweep. The duration of the pulse is 
greater than 180° in order that it will 
blank out both extreme ends as well as 
one slope of the sine wave sweep. 
Thus, the oscillator can only fire on 
the more linear portion of the re- 
maining slope as shown in Fig. 12. 

Built into the time base generator 
is a phasing control. By means of this 
control, the firing of the multivibrator 
can be delayed over a limited range. 
With this variable delay control, it 
becomes possible to phase the square 
wave pulse of the multivibrator out- 
put in such a way so as to turn the 
v.f.o. on and off at the proper portion 
of the 60 cps sine wave sweep volt- 

Table 1. Complete data for winding coils 
for marker detector. See diagram, Fig. 8. 

SINE WAVE 

A& SWEEP ASE\ 

Iligr 
TIME BASE GEN- 
ERATOR NEG- 
ATIVE PULSE 

OUTPUT ON 
GREATER THAN 

IB0' 

OFF 

Fig. 2. The duration of the pulse is such 
that it will blank out both extreme ends 
as well as one slope of sine wave sweep. 
The oscillator fires only on the more lin- 
ear portion of the remaining slope. 

Band 1 (Li) 

Band 2 (L2) 

Band 3 (L3) 

Band 4 (L4) 

Band 5 (L5) 

Band 6 (L5) 

8 -10.9 mc. -20 t. #30 en., close - 
wound on polystyrene rod, 3/4" 
dia. 

10.5 -14.7 mc. -12 t. #30 en., close - 
wound on polystyrene rod, 3/4" 
dia. 

14.5 -20.6 mc. -8 t. #30 en., close - 
wound on polystyrene rod, 3/4" 
dia. 

20.4 -29.4 mc. -11 t. #16 en., air - 
wound with 1 /2" i.d., spaced 
dia. of wire 

29 -43 mc. -6 t. #16 en., airwound 
with 1/2" i.d., spaced dia. of 
wire 

40 -56 mc. -3 t. #16 en., airwound 
with 1/2" i.d., spaced dia. of 
wire 

Fig. 13. Patterns obtainable with unit. (A) Discriminator curve before phasing. (B) Dis- 
criminator curve after phasing. (C) The 10.7 mc. discriminator curve of an FM receiver. 

45 

www.americanradiohistory.com

www.americanradiohistory.com


PL 259A RG 58 /U 
PLUG COAX CABLE K. 

a' 
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I.F. CAN 

0015 

R E. OUTPUT 

Fig. 14. Details of output termination box. 
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Fig. 15. The marker calibrating detector. 

(A) 

INTENSITY 
MARKER 

!f 1I1 
'1111 III,,. 

(B) (C) 

Fig. 16. Oscilloscope presentation of the 
"marking bug" and the intensity marker. 

age. The blanking generator can be 
used at will merely by throwing a tog- 
gle switch. 

The author does not believe in lay- 
ing down rigid and exact methods of 

construction either in metal work or 
component layout. Neither does he be- 
lieve in the use of only certain brands 
of components. Any manufacturer's 
part may be used provided that it has 
both the electrical and physical speci- 
fications required for proper opera- 
tion of the circuits involved. As far as 
wiring layout is concerned, most peo- 
ple have their individual preferences. 
The most important fact to bear in 
mind is that good v.h.f. wiring tech- 
niques should be carefully observed. 
All stray capacities due to wiring 
should be kept to a minimum. For 
those interested in the approach used 
by the author, the entire sweep fre- 
quency generator was broken down 
into individual sub- chassis. Each sub - 
chassis was then mounted conveniently 
on a main vertical chassis. The ex- 
ploded view in Fig. 1 and also Fig. 17 
show how these sub -chassis were 
mounted. 

Advantages of using sub- chassis are : 

1. Ease of building and wiring small 
units; 2. Ease of testing each sub - 
chassis by itself for proper operation; 
and, 3. Flexibility offered by being able 
to mount sub -chassis in any manner or 
position desired on main chassis. 

There are five sub -chassis in all. 
The first sub -chassis contains the v.h.f. 
beat frequency oscillator, mixer, and 
r.f. cathode follower (Fig. 9). The sec- 
ond contains the FM oscillator and the 
APN -1 capacity modulator (Fig. 7). 
The third sub -chassis contains the 
marker generator (Fig. 8). The fourth 
contains the time base generator (Fig. 
5). The fifth contains the power sup- 
ply (Fig. 10). 

Each chassis uses Jones barrier 
strips for power supply interconnec- 
tions. This way, removal of any sub - 
chassis for servicing is facilitated. 

The power supply sub -chassis is lo- 
cated in the left rear position in the 
cabinet. It is connected to the main 
chassis by means of a supply cable 

Fig. 17. Rear view of the instrument showing sub -chassis type of construction. 

VARIABLE B. F.O. 
MIXER 

CATHODE FOLLOWER 

TIME BASE 
GENERATOR 

TIME BASE 
OFF --ON SIW ITCI, 

TIE EASE 
PHASING CONTROL 

FM 
OSCILLATOR 

FILTER 
CONDENSER 

APN-I UNIT 
FM MODULATOR 

with a multi -prong Jones plug at each 
end. The power supply chassis con- 
tains only the power and filament 
transformers, filter choke, and recti- 
fier tube (Fig. 10). Electrical failures 
should be very rare on this sub -chassis 
outside of tube replacements. The 
filter condenser for the power supply 
is located on the main chassis (Fig. 
17) where replacement is simple. 

The output termination box is made 
from the can of a miniature i.f. trans- 
former. The r.f. cable, which is four 
feet long, is connected at one end to a 
u.h.f. type PL259A r.f. connector. The 
other end is connected to the minia- 
ture i.f. transformer can as shown in. 
Fig. 14. The bottom of the i.f. trans- 
former can is closed up with an alumi- 
num plate through which the RG58 /U 
cable passes. A 51 ohm, 1/2 watt re- 
sistor terminates the cable in the can 
The shield of the RG58 /U cable is 
grounded with short leads to the inside- 
of the can. Two short output leads. 
come out of the can and have small . 
color -coded alligator clips on them. It 
is advisable to use black for the ground . 
lead and red for the r.f. high side. The 
two 1500 Aufd. condensers, which are 
connected in parallel in the can, are 
of the small ceramic type. All leads - 
in the can should be as short and di- 
rect as possible. Two leads coming 
out of the termination box should be 
no longer than 21/2 inches. 

Adjustment and Operation 
A grid dip meter will help in setting 

both oscillators on their proper fre- 
quencies. If the grid dip meter is not 
available, the usual methods will suf- 
fice in setting these oscillators to fre- 
quency. The FM oscillator is adjusted 
to 235 mc. The band center v.f.o. is 
adjusted to 235 mc. with the tuning 
condenser fully meshed. When the- 
tuning condenser is turned to mini- 
mum capacity, the v.f.o. frequency 
should increase to around 360 mc. The - 
r.f. pick -up loop which couples the FIVE 
oscillator to the mixer is a single turn 
of wire tightly coupled to the oscillator 
tank coil. This loop is made from one 
of the wire pigtails of the ceramic cou- 
pling condenser and is covered with 
spaghetti. When the signal generator 
is completed, it can be given a pre- 
liminary test by connecting it to the- 
i.f. amplifier of an FM receiver or 
television receiver. Clip the leads. 
from the output termination box be- 
tween grid and ground of an i.f. stage_ 
The "Y" axis of the oscilloscope should 
be connected across the discriminator - 
load resistance. See Fig. 4. The hori- 
zontal sweep voltage output of the- 
sweep frequency generator should be 
connected to the "X" axis terminals on 
the oscilloscope. With the deviation 
control about one -quarter open, vary 
the band center dial in frequency near 
the low end of the dial. At a certain 
setting of the band center dial, a re- 
sponse curve will appear on the screen 
of the oscilloscope. If the time base 
generator is in the "off" position, a pic- 
ture similar to Fig. 13A will appear 
on the screen. By rotating the phas- 

(Continued on page 104) 
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VEW SKIATRON 

TV PROJECTOR 

HAS NO C-it TUBE 

1EW men who are familiar with 
1 television today will deny that the 

- - system, at least for direct view- 
ing, is eminently practical. There is 
no doubt, however, that there are at 
least two basic changes which, if they 
were possible, would benefit the art to 
the extent of giving better pictures. 
The first would be the transmission of 
an entire image as a unit, doing away 
with the element -by- element scanning 
which is necessary today. The second 
would be to break away from the re- 
strictions imposed on the amount of 
light available from the fluorescent 
phosphor on the face of a cathode -ray 
tube. 

It is not yet possible to transmit uni- 
tary images, but a unique and interest- 
ing system has just been brought to 
the point of full development which 
will do away entirely with the cathode - 
ray tube. The system, developed by 
and soon to be marketed under patents 
of the Skiatron Electronics & Televi- 
sion Corp., is of great value for projec- 
tion television, for the amount of light 
it transmits to the screen is not limited 
by a cathode -ray tube and does not 
have its high voltage requirements, but 
is furnished by a separate light source 
of the same type as used in motion - 
picture projection. Unlike past non- 

December, 1951 

By 
RICHARD II. DORF 

Television Consultant 

Theater system shows movie-size 
pictures in either monochrome 
or color. The definition is 
high and the voltages are loir. 

Fig. 1. Over -all view of the 
main scanner. This is a labora- 
tory model -production units 
may be changed somewhat. 

cathode -ray systems, such as the old 
Nipkow disc, the image definition is 
the same as that transmitted, and ef- 
fective definitions as high as 1000 lines 
or more are practical when and if TV 
stations should transmit such pictures. 
Unlike other non -cathode -ray methods, 
too, its light output for a given source 
intensity is not inversely proportional 
to the number of picture elements, but 
is much more favorable than that. This 
is because not one, but hundreds of 
elements are transmitted to the view- 
ing screen at the same time and the 
light for each element remains on the 
screen for the better part of the time 
required to scan a whole line. As the 
brightness of a cathode -ray tube screen 
increases, the traveling spot tends to 
"bloom" or spread, obscuring detail; 
there is no such effect in the Skiatron 
system. A full 25 -foot theater image 
retains the same definition as a 10 -inch 
CR tube picture. In addition, the sys- 
tem can be adapted for theater -size 
field -sequential color reception at less 
cost than a 7 -inch conventional re- 
ceiver, and without redesign. 

The Ultrasonic Cell 
The key to the system's operation 

and its most interesting component is 
an ultrasonic cell which modulates 

light. The light -modulating section of 
the apparatus is shown in simplified 
form in Fig. 2. The light source may 
be a standard motion -picture carbon 
arc, or, for smaller models, a special 
mercury lamp of great brilliance. Bar- 
rier A, a front -view detail of which 
also appears in Fig. 2, is a wall beyond 
the light source, at the center of which 
is a rectangular hole with an opaque 
bar across it. Lenses A and B are 
plano- convex and between them is the 
ultrasonic cell. 

The cell is a container with trans- 
parent walls on each of two sides and 
a crystal transducer at the bottom. 
The cell is filled almost to the top with 
a nonviscous liquid, such as carbon 
tetrachloride. Barrier B is a second 
wall which, as the detail shows, has a 
single slit of approximately the same 
size as the black bar in Barrier A. At 
right is a white viewing screen, present 
only for purposes of explanation. Note 
that the screen is not the actual one 
used for watching the TV picture. 

The light source is larger than the 
apertures in Barrier A. The light com- 
ing through the barrier, considered as 
a whole, is a diverging image of a 
white rectangle with a black bar across 
its center. Lenses A and B focus this 
image on Barrier B, so that the image 
of the black bar falls exactly on the 
slit in Barrier B and no light passes 
to the screen. 

This is the total effect. The liquid 
in the cell has no effect on the path 'of 
the light, for it is the equivalent of a 
piece of glass with parallel faces; light 
passes straight through it. 

Now let us delve a little more deeply 
into the paths the light rays take. To 
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LIGHT 
SOURCE 

BARRIER 'A" LENS A 

AIR 

= LIGpIG-= 

ULTRASONIC CELL 

1 

LENS -B- 

SCREEN 

BARRIER "B" 

BAR, 

I- -1 
BARRIER `A 

CRYSTAL 

E 

Fig. 2. Light- modulating section of the Skiatron shown in simplified form. 

Fig. 3. Liquid compression and rarefaction. 

begin with, we all know from using a 
camera that if we block off a part of 
the area of a lens by stopping down 
the aperture, the image is still formed 
on the film; the only change is that 
less total light passes through. From 
that we can reason that the image 
transmission is not dependent on all 
the light rays but instead on individual 
rays and groups of rays. 

Light is, of course, made up of an 
infinite number of rays which, from a 
practical standpoint, we cannot sep- 
arate. Theoretically, however, we can 

Fig. 4. Smoke from cigarette, blown into compartments, shows light paths. 

18 

trace the path of an individual ray or 
set of rays just as we can explain elec- 
tron theory by "chasing" a single elec- 
tron. Let us select for examination 
the rays emanating from the area 
marked A in the light source and go- 
ing in such a direction as to meet lens 
A at surface C. Some of the rays are 
interrupted by the black bar in Barrier 
A; in the drawing of Fig. 2 the light, 
after passing the barrier, is shown to 
consist of three bands -two outside 
bands of light and a center dark area. 

After the rays from area A meet 
surface C, lens A bends them so that 
they enter the cell liquid in a perfectly 
horizontal direction. Lens B bends the 
rays again and focuses them on the 
slit in Barrier B. Since the light pat- 
tern emerging from the lens -cell com- 
bination is the same as that entering 
it, the dark band hits the slit exactly, 
while the outer light bands strike the 
opaque walls of the barrier. The re- 
sult is that a dark spot "passes 
through" the slit and falls on area D 
of the screen. Of course, in reality this 
is merely a lack of light; no light 
passes through the slit from these rays 
and the screen is not illuminated at 
area D. 

Taking next the rays originating in 
area B of the light source, we can 
trace them to find that they travel a 
similar path and that they, too, pass 
only a dark spot to the screen. This 
second dark spot, however, hits the 
screen at area E. 

In fact, all the light rays from the 
source go through the same action, all 
producing a dark band at the slit in 
Barrier B, the light bands being 
stopped by the opaque surrounding 
wall of Barrier B. Each of an infinite 
number of sets of rays goes through 
this action to produce an infinite num- 
ber of dark areas on the screen, with 
the total result that the screen re- 
mains dark. Note carefully, however, 
that each of an infinite number of 
light- source areas is illuminating the 
lens -cell combination separately, and 
that each infinitesimally small section 
of the lens -cell combination is doing 
its own focusing job independent of 
the other sections. The only reason 
that all the black slit images are fo- 
cused on exactly the same place -the 
slit in Barrier B -is that the lenses are 
spherical and the liquid in the cell has 
exactly the same density at all points. 
Note, too, that each light- source area 
and each section of the lens -cell places 
a black image on a different area of 
the screen. 

Modulating the Cell 
Now let us bring the ultrasonic crys- 

tal transducer into action. The output 
of an ultrasonic oscillator is connected 
to the crystal so that the crystal vi- 
brates at the oscillator frequency, in 
this case 18 mc. The vibrating crystal 
pushes against the bottom surface of 
the liquid in the cell 18 million times a 
second, creating a compression wave 
train traveling from bottom to top of 
the liquid. If we keep the crystal fre- 
quency constant and we damp out the 
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ripples or waves at the top of the cell 
so that they do not strike the roof of 
the container and reflect back, we have 
continuous compression waves in the 
liquid. The length of each wave de- 
pends on the velocity of propagation 
through the liquid and the crystal fre- 
quency, just as does sound wavelength 
in air (a =v /f). 

The waves exist, just as do sound 
waves, as compressions and rarefac- 
tions of the liquid. In Fig. 3 we can 
see three cycles of compression and 
rarefaction caused by the sine wave- 
form of the oscillator output and the 
crystal movement. These compression - 
rarefaction cycles are created at the 
bottom of the cell and they travel up- 
ward (they are not standing waves) 
just as fast as new ones are made to 
follow them. 

The oscillator which produces the 
18 mc. signal drives a power amplifier 
which excites the crystal and which 
can be amplitude -modulated by an ex- 
ternal modulation source. When the 
amplitude is maximum, the pressure 
difference between the parts of the 
liquid at maximum rarefaction and 
maximum compression is greatest. 
When amplitude is lower, compression 
is not so great, nor is rarefaction. 
When amplitude is zero, the liquid is 
not compressed or rarefied at all and 
it has the same density at all points. 

Now suppose that we modulate the 
18 mc. power amplifier with a high - 
amplitude square wave whose duration 
is about 0.3 microsecond. An 18 mc. 
wave lasts for about .05 microsecond. 
Therefore, six of the 18 mc. sine waves 
will be at maximum amplitude and the 
rarefactions and compressions will be 
as great as possible. This group of six 
waves travels up through the liquid at 
the same velocity as all waves entering 
the liquid, a constant determined by 
the viscosity. Let us consider them for 
an instant, however, standing still near 
the bottom of the liquid column, at G 
in Fig. 2, where the light pattern B is 
passing through the cell. 

The velocity of light in a liquid de- 
pends on the liquid's density. Light 
rays that fall on the cell at a point of 
maximum compression take a certain 
amount of time to pass through the 
liquid. Those which enter at a slightly 
higher or lower point and pass through 
a path of less compression (or rare- 
faction) take less time to make the 
trip. 

Therefore, while all the rays ema- 
nating from area B of the light source 
enter the cell at the same time they do 
not all emerge at the same time; they 
are out -of -phase as they emerge from 
the right wall of the cell. The amount 
of phase difference depends on the dif- 
ference between maximum and mini- 
mum liquid pressures, which is deter- 
mined by the percentage modulation 
of the 18 mc. signal. 

The result resembles to some extent 
what happens when several antennas 
radiate the same broadcast signal but 
are fed with r.f. not in phase. Radia- 
tion is reinforced in some directions, 
partially cancelled in other directions. 

Fig. 5. Two ultrasonic cells. The one at left is complete with lenses and liquid. 

In broadcasting, this type of phased 
array is used extensively to provide a 
desired directional propagation pattern 
with lobes and nulls where desired. 

In the optical case of the ultrasonic 
cell, with the examples we have given, 
the six compressions and rarefactions 
equally spaced make this little section 
of the liquid column into a "phase 
grating," a specialized form of diffrac- 
tion grating. As with the phased r.f. 
signals, the wave properties of light 
under these conditions produce both 
destructive and constructive interfer- 
ence. The destructive interference, re- 
sulting from the coordinated phase 
shift at the six elements of the phase 
grating, causes the light to be weak- 
ened over areas that otherwise would 
be bright. The constructive interfer- 
ence puts light where otherwise there 
would be darkness. In brief, some of 
the rays that go into the phase grating 
are bent up and some are bent down 
at a certain angle which depends only 
on the spacing between compressions -a constant in this case because of the 
steady 18 mc. oscillator frequency. 

When the liquid is not modulated at 
18 mc. there is no phase shift because 
the liquid has the same pressure at all 
points. The black -bar image falls ex- 
actly on the slit in Barrier B and no 
light passes through. With the maxi- 
mum useful modulation we have ap- 
plied during the 0.3 microsecond pe- 
riod, however, the bundle of rays 
emanating from source B is deviated 
both up and downward during passage 
through the liquid. Two images of the 
black bar are formed, one just below 
the slit in Barrier B and one just above 
it. Fifty per -cent of the light that 
passed through the upper slit of Bar- 
rier A now strikes the slit in Barrier B 
and goes through to the screen. The 
other 50% is wasted because it strikes 
Barrier B just above the displaced 
black -bar image. In the same way, 
50% of the light from the lower slot of 
Barrier A goes through to the screen, 
with the other 50% striking Barrier B 
below the lower displaced black -bar 
image. Thus, with maximum useful 
modulation, 50% of the total light 

(Continued on page 98) 

Fig. 6. How the high speed scanner functions. See text for detailed explanation. 
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A 10 -METER 

MOBILE CONVERTER 

The mobile converter, housed in 4 "x5 "x6" cabinet. 

By 
CARL V. DAYS, WORTP 

Construction details on a mobile unit which combines 
professional appearance with outstanding performance. 

WHAT with Civil Defense, TVI, 
and the sheer enjoyment of it, 
mobile hamming has boomed 

to unheard of proportions since the 
new rules governing such operation 
were announced. The writer was mild- 
ly smitten with the idea, and a run -of- 
the -mill converter was constructed, 
and then we began to learn things, the 
hard way. 

Most 10 meter converters seem to 
tend towards broadbanding the r.f. and 
detector stages, tuning the oscillator 
only, in the interests of compactness, 
"lack of tracking" worries, etc. Slick 
coupling schemes are touted to the 
skies, extremely high -gain tubes are 
used, and the resultant loud hiss that 
issues from the car BC set when the 
new converter is fired up convinces us 
we've really got something; we have, 
at that, but not what makes for a sen- 
sitive, quiet receiver front end! 

The converter to be described won't 
knock the power tube out of your car 
receiver when you fire it up, but if 
there's a signal on the band, you'll 
hear it, weak as it may be, and that's 
what converters are for, after all. 
Compactness is highly desirable in 
such a unit, and this compactness can 
oh- so- easily let that old devil regener- 
ation rear his ugly (and loud) head, 
leading to some false ideas about high 
gain and such. The use of broad -tuned 

SO 

front stages sometimes counteracts 
this by their very lack of gain, due to 
the lack of circuit "Q," and we have 
only a mild form of feedback hiss. This 
isn't a "hot" converter, it's just a 
poorly designed one. 

In addition to the foregoing, the 
common practice of tuning the oscilla- 
tor only leads to some highly undesir- 
able effects in the way of antenna pull- 
ing, drift, instability, etc. A recent 
advertisement by one of the major re- 
ceiver manufacturers points this up 
for the interested reader, emphasizing 
as it does the undesirable aspects of 
such converters at 10 meters and 
higher. 

After learning what didn't work, 
from the first model constructed at 
W6RTP, we went about figuring out 
one that would work. The result is 
seen in the accompanying photos and 
the schematic. 

A rigid but very light aluminum cab- 
inet and chassis were procured, both 
standard items, and parts moved here 
and there, until the layout shown was 
obtained. It is recommended that the 
builder adhere closely to this arrange- 
ment. The cabinet measures 4 "x5 "x6 ", 
with two sides removable; these re- 
movable panels become the bottom and 
top of the finished unit, allowing trou- 
bleshooting and adjustment to be per- 
formed very easily, after installation. 

The dial, chassis, and cabinet can be 
completely assembled, and all wiring 
done afterwards, if desired, thanks to 
the design layout used. 

The chassis proper, 31/2 "x51/2 "xl ", is 
very easily worked, and simple hand 
tools will do nicely. The model shown 
was built on the kitchen table with 
only the simplest of tools. The only 
thing out of the ordinary was a %" 
chassis punch which isn't absolutely 
necessary. 

A glance at the top chassis photo 
will show three tubes, three coils, a 
three -gang condenser (of which more 
will be said later) four feedthroughs, 
and an output transformer. Where to 
drill the necessary few holes is clearly 
shown, and about the only word here 
is to be sure and make the chassis 
holes under the condenser section lugs. 
(stators) a full quarter inch in diam- 
eter, to allow r.f. wiring to stay clear 
of the' metal. A very important detail 
not visible in this photo, but shown on 
the schematic, is the resistor and by- 
pass inside the output transformer can 
for the detector "B- plus." This con- 
struction should be copied as it is, for 
best results. Just insert the resistor 
in the "B- plus" lead directly at the 
plate coil lug, with the .005 i fd. bypass 
condenser going from the lug to the 
ground side lug of the coupling coil, 
and you'll have no trouble here. 

The dial mounting method shown, 
directly to the fixed front panel of the 
cabinet, gives desired rigidity and elim- 
inates the necessity of "gouging" out 
the front chassis lip to clear the mech- 
anism of the MCN assembly. Two 
half -inch spacers, of generous diam- 
eter, can be seen holding the chassis 
front drop to the cabinet, below and 
to each side of the dial mechanism. 
These, together with two 6 -32 screws 
(seen on the bottom chassis lips in the 
under -chassis photo) which protrude 
through the bottom plate and are se- 
cured to it with stop -nuts, gives a very 
solid chassis -cabinet joining method. 
It requires only the removal of two 
nuts and the lid tap- screws to allow 
easy and complete access to any part 
of the finished unit. 

One other point in the construction 
should be mentioned, and that is the 
cutting out of a piece of metal 1 "x3 / " 
along the bottom rear edge of . the 
cabinet to clear the connecting r.f. and 
power receptacles. This can be done 
quite easily in the soft aluminum ma- 
terial, and won't entail .a prodigious 
wrestling bout with simple tools. The 
MCN dial mounting is covered very 
clearly in the template instructions 
accompanying the unit, and needs no 
comment. 

As to the aforementioned tuning 
condenser; this must be a good, solid, 
well -designed specimen of three -gang 
condenser preferably, as shown, of the 
dial -bearing type_ It should turn eas- 
ily with no shaft wobble nor end -play 
as trouble inevitably follows the use 
of any other kind. Ganged singles will 
do, but space is at a premium, so beg, 
borrow, or otherwise get something of 
the type shown, if at all possible, and 
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make sure it is anchored down firmly, 
fore and aft. 

Inspection of the bottom chassis 
photo shows the general wiring layout 
which should be followed as is. The 
oscillator tube socket may be seen at 
the extreme top left, with the blocking 
condenser -grid leak, plate bypass con- 
denser, and trimmer condenser below. 

To the right of this section is shown 
the detector tube socket, bottom center, 
with its grid -leak /condenser and trim- 
mer condenser in the center of the 
chassis. 

At the rear of the chassis is the r.f. 
stage and associated parts; tube socket 
top right (almost covered by the screen 
bypass condenser), grid blocking con- 
denser and trimmer below, with the r.f. 
plate bypass condenser and feed - 
throughs to the r.f. plate coil to the left 
of the socket proper. 

At the extreme right of the chassis 
are grouped the r.f. input coaxial re- 
ceptacle (top) with the shield and 
RG -59/U cable leading to a quarter - 
inch hole in the chassis, the Jones type 
power receptacle (right) with the 
two .01 µfd. bypass condensers stacked 
next the bias battery, and the output 
coaxial receptacle (bottom). The bias 
battery for the r.f. grid is grounded 
by soldering to a lug held under one 
mounting screw of the power recep- 
tacle. A single two -lug tie -point along- 
side the power receptacle serves to hold 
isolating resistors and other detector 
power connections handily. 

Any and all nuts must have lock 
washers and lugs should be bonded 
firmly to the chassis. Not too clearly 
shown in the top chassis photo is the 
r.f. grid coil connection to the inner 
conductor of the RG -59/U coax, but 
it is simply soldered directly to the 
coil, at the tap point indicated in the 
parts list. 

A study of the simple schematic 
will show grounded cathodes in all 
stages. Bias for the r.f. stage is from 
a miniature 11/2 volt cell, with a 1 
megohm resistor; bias for the detector 
stage is automatic, remaining opti- 
mum for a wide range of oscillator 
output, since the 5 megohm resistor in 
its grid gives a voltage directly pro- 
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L,-2 t.. #22 d.s.c., interwound with L, 
B, -I1/2 v. mini -cell 
Vl, V.. -6.4G5 tube V, -6C4 tube 

Complete circuit diagram and parts list covering 

portional to signal by the method 
used; bias for the oscillator is also 
grid -leak. This system is a sure -cure 
for ninety per -cent of the instability, 
drift, and noisy operation. 

No oscillator /detector coupling is 
shown for injection voltage but the 
stray coupling which is present with- 
out any shielding gives very good 
operation. The grounded cathodes, de- 
coupling resistors /condensers, and care- 

Under chassis view. Parts layout should be followed exactly. 

the 10 -meter mobile converter. 

ful spacing of the coils allows the 
unit to be rock -stable, with no sign of 
instability due to feedback obtainable 
at any setting of the condensers used 
for trimming to resonance. This con- 
dition is necessary if really high -gain, 
quiet operation is to be achieved. 
With no antenna attached, the 6AG5 
r.f. stage is completely free from re- 
generation; with the antenna coupled. 

(Continued on page 126) 

Top chassis view showing proper location of the components. 
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LOUIISIflAK[I4 
LO \SIDÉRATIONS 
At Low Frequencies 

By 
J. CARLISLE HOADLEY 

r 1HE choice of a loudspeaker for a 
high fidelity installation is im- 

- - portant and sometimes confusing. 
Loudspeaker specifications and re- 
sponse curves are often ambiguous and 
not easily compared by the average 
user. The economic considerations 
will usually narrow the field in re- 
spect to price, cone size, etc. but from 
here on in you are on your own. 

There are three interrelated prob- 
lems to consider : First, the choice of 
the speaker; second, the selection of 
a baffle; third, the decision as to where 
the speaker will be located in the room. 

Certain generalizations can be made 
which will tend to clarify the selection 
of a loudspeaker for a proposed audio 
system. In general, the cone diameter 
of the speaker will determine its rela- 
tive low frequency response. The 
larger the cone diameter, the lower the 
frequency that the speaker will be 
capable of reproducing. The larger 
the magnet (usually specified by its 
weight), the greater will be the speak- 
er's sensitivity and the greater its ca- 
pacity for reproducing low frequencies 
at high level. 

A loudspeaker's sensitivity is de- 
pendent on other factors. The type of 
magnetic material will influence the 
sensitivity. Most modern speakers use 
Alnico V which is many times more 
efficient than older magnetic materials. 

The diameter of the voice coil is a 
major factor in the determination of 
a speaker's sensitivity. The larger 
voice coils will spread over a greater 
area the number of magnetic lines a 
given magnet will produce. Two speak- 
ers with identical magnets and identi- 
cal gaps but which have different voice 
coil diameters, will have different sen- 
sitivities. The speaker with the small- 
er voice coil will be more sensitive. 
The larger voice coil, however, can dis- 
sipate more heat and can drive a 
speaker cone better at low frequencies 
without cone break -up. Since the 
larger voice coil has greater mass, its 
high frequency response may suffer. 
The size of the magnet will determine 
the inherent damping of the speaker. 
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Fig. 1. Commercial version of a folded horn designed 
to be placed in corner of room so room becomes part 
of horn. This photo is of a "Klipschorn " type unit. 

Certain generalities can be made quickly -other 
factors are sometimes confusing. There are three 
interrelated problems which must be considered. 

Damping is advantageous at low fre- 
quencies and, in general, the more 
damping the better. 

Ideally, a moving coil speaker is a 
constant velocity device. Its distance 
of cone travel is inversely proportional 
to frequency, i.e., if the speaker cone 
excursion is .1 inch at 200 cps with a 
given voltage applied to its voice coil, 
the cone will move .2 inch at 100 cps 
with the same voltage applied. 

Naturally, a speaker's cone travel is 
limited by mechanical factors such as 
the spider compliance, width of the 
voice coil, length and uniformity of 
the magnetic gap, and compliance of 
the cone rim hinge. For low distor- 
tion, the speaker cone should not be 
allowed to swing beyond the linear re- 
gion of any of those items. 
'Since distortion due to large excur- 

sions of the cone will show up at low 
frequencies first, the level at which the 
speaker is to be used will determine 
to a large extent the size and quality 
of the unit chosen. The cone excur- 
sions may be reduced by placing the 
speaker in a suitable baffle. There are, 
of course, a large number of choices, 
which range from a flat board to an 
exponential horn, and include the open 
back box, bass reflex, and infinite baf- 
fle types. 

The horn will effect the greatest re- 
duction in speaker cone travel down to 
its acoustic cut -off frequency which is 
determined mainly by its flare rate and 

length. The infinite baffle or closed 
box rates next, followed by the bass 
reflex and open box with the flat baffle 
bringing up the rear. 

The horn and bass reflex type baffles 
increase the loudspeaker's efficiency, 
thereby producing a given acoustic out- 
put with less power input. The in- 
finite baffle does not increase the 
speaker's sensitivity since the back 
radiation from the cone is dissipated 
in absorbent material located inside the 
closed box. The open box and flat baf- 
fles allow the back and front radiation 
of a loudspeaker to combine at low 
frequencies in a haphazard way, which 
produces relatively large peaks and 
valleys in the response curve and very 
considerable low frequency distortion. 

Nearly any good loudspeaker is cap- 
able of good low frequency response 
below some volume level limit. The 
maximum level at which the speaker 
will operate at some low frequency is 
determined by the distortion which can 
be tolerated as the cone swing ap- 
proaches its maximum. This level will 
be influenced by the choice of baffle 
and its placement in a room. 

The most efficient baffle is, of course, 
the horn. Roughly speaking, the horn 
is an acoustic transformer which 
matches the speaker cone's acoustic 
impedance to the room impedance. The 
horn can be considered as a hypothet- 
ical speaker whose cone area is the 
same as the area of the horn's mouth. 
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The bass reflex or "phase inverter" 
speaker enclosure is probably the most 
popular baffle because of its relatively 
low cost, and because it is easily con- 
structed by the user. This baffle adds 
the back radiation of the loudspeaker 
in phase with front radiation at some 
low frequency, which extends the 
speaker's low frequency response and 
increases its sensitivity at that low fre- 
quency. The action of this type of 
enclosure may be varied over wide 
limits by dimensional changes in cab- 
inet volume, port size, port location, 
and in the amount, type, and place- 
ment of absorbent material located in -. 
side the baffle. 

Theoretically, the bass reflex baffle 
volume is chosen to resonate at the 
same frequency as the speaker with 
which it is used. The system then com- 
prises an over -coupled acoustic circuit, 
producing the characteristic double 
hump response which effectively ex- 
tends the speaker's response an octave 
or so lower than it normally would 
have gone. It provides excellent damp- 
ing and restricts the cone travel at the 
speaker's low resonant frequency. 

The inverter baffle may also be de- 
signed to add the back radiation of the 
speaker cone to the front radiation 
below the speaker's resonant point, 
which will extend the low frequency 
response of the combination. Fig. 2 
shows the measured radiation from the 
speaker and from the port of a bass 
reflex baffle. 

The amount of absorbent material 
used in the reflex type baffle will in- 
fluence the response improvement. The 
back wave should be absorbed at the 
higher frequencies in order to prevent 
addition and cancellation of the front 
and back waves which will be in- or 
out -of -phase depending on the fre- 
quency. Too much absorbent material 
will tend to lower the "Q" of the reflex 
baffle and consequently broaden the 
bass improvement range. As it broad- 
ens this range, it will reduce the am- 
plitude of bass improvement, so a com- 
promise must be effected. 

The infinite baffle is a closed box of 
ample cubic content which contains 
sufficient absorbent material to absorb 
the back wave of the speaker at all 
frequencies. This type of baffle adds 
nothing to the efficiency of the speak- 
er, but provides good damping and 
yields an acoustic response curve which 
is smooth. 

There is a popular misconception 
that a speaker rated at 25 watts will 
deliver 25 watts throughout its rated 
frequency range. These wattage rat- 
ings usually represent the maximum 
amount of audio frequency power the 
speaker voice coil and cone structure 
will stand. Actually, the loudspeaker 
is capable of radiating much less power 
at the lower and the higher frequen- 
cies, even though it has a flat frequency 
response curve. 

The power rating is sometimes qual- 
ified by the statement so many watts 
of "integrated program material." 
Since the normal expected power is 
greatest in the mid -frequency range, 
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3. The free field response of a 12" speaker in a bass reflex cabinet. In 
case the sound level meter was located at a point 7 feet on the speaker axis. 

Fig. 
this 

the theory is that the very high and 
very low frequencies will not overload 
the speaker. The response curves on 
even the large 15 inch speakers are run 
with one electrical watt input or less 
and usually with one -tenth or one one - 
hundredth of this value. 

Some of the less expensive speakers 
are rated with no consideration given 
to distortion. For instance, a typical 
12" speaker in the forty dollar net class 
will radiate a pure 50 cycle sine wave 
at the 70 db level. When the audio 
input to the speaker is increased until 
the sound level meter indicates the 
acoustic output is 80 db, we find by 
oscilloscope observation that the out- 
put wave is badly distorted. Analysis 
with a distortion analyzer shows that 
the 50 cycle fundamental is still at 
the 70 db level, but that the speaker 
has generated a 100 cps component in 
addition to the fundamental. Since the 
loudspeaker is capable of radiating 
much greater power at 100 cps, this 
distorted bass will sound loud. Since, 
also, the radiated 100 cps is harmon- 
ically related to the 50 cps funda- 
mental, it will not sound discordant. 
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Direct comparison with a speaker sys- 
tem which radiates the low frequency 
fundamentals without harmonic gen- 
eration will point out the shallow, un- 
natural sound of the speaker with low 
frequency harmonic distortion. An 
overloaded speaker will generate a 
large number of harmonics in addition 
to the second. 

When reproducing music where a 
number of low frequency fundamentals 
are present simultaneously, the possi- 
bility of exciting the fundamental reso- 
nance of the speaker and baffle is very 
high. This mechanism accounts for 
the single note bass heard so often in 
speaker systems. The only solution 
to this problem is the selection of a 
large enough low frequency speaker 
(or speakers) to handle the power at 
the listening level you desire, plus a 
properly designed speaker enclosure, 
together with a heavy damping factor 
in the audio amplifier. 

The use of bass boosting to attempt 
correction of a loudspeaker's deficient 
bass response may severely aggravate 
harmonic distortion generation. Con- 
sider a speaker system which is cap- 

Fig. 4. Response when a 12" speaker in a six cubic foot bass reflex cabinet is placed 
in center of wall facing short room dimension. The room is 12 x 25 x 9 feet. The 
sound level meter was located 7 feet on axis. A low impedance amplifier was used. 
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Fig. 5. Six cubic foot phase inverter baf- 
fle which housed 12" speaker used in 
tests covered in article. It measures 24 "x 
30 "x14" and is made of 3/4" plywood. 

able of handling 5 watts at 30 cps (a 
relatively large, powerful speaker) 
connected to an amplifier system which 
has available a bass boost that can 
reach 15 db at 30 cps. Suppose that 
the hypothetical listener wishes his sys- 
tem to be capable of reproducing sound 
peaks from a symphonic recording at 
the 90 db level, which is as loud as a 
sane person would want in a large liv- 
ing room. This level would result seven 
feet in front of a loudspeaker if the 
speaker radiated one -tenth of an acous- 
tic watt. Assuming a typical speaker 
efficiency of 10%, an audio power of 
one watt would be required. When the 
user desired to utilize the entire 15 db 
bass boost, the amplifier would then 
have to deliver, and the speaker would 
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have to stand. 32 watts at 30 cps (15 db 
above 1 watt). 

With this boost, the speaker would 
be expected to radiate 3.2 acoustic 
watts at 30 cps, which would place a 
30 cycle sound at the 105 db level. To 
radiate 3.2 acoustic watts at 30 cps, an 
8 inch loudspeaker mounted in an in- 
finite baffle would have a total voice 
coil excursion of 7'4 inches, a 12" loud- 
speaker in an infinite baffle would have 
a total voice coil excursion of 314 
inches, an 18" speaker a total excur- 
sion of 1.2 inches. For a 12" loud- 
speaker mounted in an exponential 
horn with a cut -off below 30. cps, the 
total cone excursion would be .135 inch. 
The latter is the only value which is 
within reason, as only the larger, heav- 
ier speakers have a linear cone travel 
at the voice coil of as much as .25 inch. 

This example may be a bit extreme 
but it illustrates the folly of trying to 
produce high level low frequencies 
without an adequate loudspeaker sys- 
tem. A typical theater loudspeaker 
system may use as many as eight 
heavy duty 15" loudspeakers in its 
sound system to produce a peak sound 
level of 100 db at low frequencies. 

It is apparent, then, that care should 
be taken to properly choose and baffle 
the speaker if distortionless low fre- 
quencies are desired. 

Remember that the generation of 
spurious harmonics at low frequencies 
will increase intermodulation distor- 
tion and Doppler modulation distortion 
in single speaker systems. The ampli- 
tude of cone motion must be restricted 
to its linear region. This can be done 
in a number of ways. 

The most obvious way is to use a 
baffle which increases the speaker's effi- 

Fig. 6. (A) Response of 12" speaker in six cubic foot cabinet when speaker is lo- 
cated in center of short wall facing long dimension of room. The sound level meter 
was 7 feet on the axis. A low impedance ampl' fier was used in making the test. 
(B) Same conditions as in (A) but with the amplifier in corner of 12'x25'x9' room. 
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ciency at low frequencies. The horn 
can increase a loudspeaker's efficiency 
from 10% to 50%, but a horn with a 
low frequency cut -off of 30 cps will be 
16 feet long and have a mouth at least 
8 feet square. This is a trifle large 
for the little woman to tolerate in her 
12 x 18 foot living room. The horn may 
be folded and placed in the corner. This 
will result in a baffle which is of re- 
spectable size and appearance. 

There is one example of such a horn 
which is commercially available. This 
unit is a folded horn designed to be 
placed in the corner of the room so 
that the room itself becomes part of 
the horn. This unit, called the "Klip- 
schorn," will reproduce frequencies as 
low as 30 cps at full power and has a 
measured efficiency of 5%. See Fig. 1. 
Experience has proven that it is so 
complicated a structure as to be im- 
practical for home construction. The 
inventor, Paul W. Klipsch, states that 
for proper operation, the unit must be 
air tight enough to hold several pounds 
of air for six seconds as measured with 
a water manometer. 

There are several other baffles which 
will improve, to some extent, the loud- 
speaker's low frequency efficiency. 
These include the bass reflex, and 
acoustical labyrinth system which horn 
loads the back of the speaker dia- 
phragm. Theoretically, these baffling 
means increase a speaker's low fre- 
quency efficiency 3 db (100 %). The 
efficiency at low frequencies may be 
increased 3 db more by using two 
speakers in the same enclosure con- 
nected in phase. Depending upon the 
result desired, a speaker's low fre- 
quency response may also be varied 
over quite a range by placing it in dif- 
ferent positions in a room. 

There are several philosophies which 
may be embraced. One : You may use 
every means including bankruptcy to 
obtain high level undistorted low fre- 
quency response, or; Two: You may 
limit the response of the whole system 
to a value commensurate with your 
means, or; Three : You may use a com- 
bination of both. 

To evaluate the results obtained by 
moving a loudspeaker about in a liv- 
ing room, a typical heavy duty 12" 
speaker was mounted in a 6 cubic foot 
phase inverter baffle (for dimensions 
see Fig. 5). Response curves were 
taken in three representative posi- 
tions in a typical living room. The 
response was measured with a General 
Radio type 75B sound level meter, used 
in conjunction with a laboratory type 
10 watt amplifier, a Hewlett Packard 
Model 200B audio oscillator and a Gen- 
eral Radio type sound analyzer. 

Sound pressure curves on loudspeak- 
ers in a living room will include a large 
number of resonances not present in 
the free field response of a loudspeaker 
due to reflections and the room's stand- 
ing wave structure. A curve, there- 
fore, was made of the test loudspeaker 
and baffle mounted 20 feet above the 
ground with the speaker pointed across 
a 400 foot athletic field. The curve 

(Continued on page 84) 
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AUDIO s 
By 

DAVID FIDELMAN 

"N ANY system for sound reproduc- 
tion, amplifiers are needed in or- 

- - der to increase the electrical power 
from the pickup unit or transducer to 
a high enough level for operation of a 
loudspeaker or recording transducer. 
Microphones and pickups derive their 
energy from extremely low -power 
sources -such as the sound pressure 
vibrations in the air, the modulation of 
the groove in a record, or the magneti- 
zation of an iron wire or an oxide - 
coated tape. The energy which is avail- 
able to generate an electrical signal 
is generally a fraction of a microwatt, 
therefore the resulting electrical volt- 
age is extremely low. But a consider- 
able amount of audio -frequency power 
(on the order of 5 to 10 watts or more) 
is required to generate a sufficient 
amount of sound energy from the loud- 
speaker. Therefore the amplifier is re- 
quired to raise the signal level from 
the voltage output of the pickup to 
the voltage required to drive the 
loudspeaker, both for voltage amplifi- 
cation and to make up the loss in any 
mixing and frequency- response equal- 
ization systems which are used. 

The amplifier may be on a single 
chassis or it may be mounted as sev- 
eral units, but in general it will con- 
sist of four different sections : 

(a) the preamplifier, 
(b) the voltage amplifier, 
(c) the driver section, 
(d) the power amplifier. 

These four sections perform different 
functions in the system, therefore dif- 
ferent design and construction tech- 
niques must be used for each of them. 

(a) The most important feature of 
the preamplifier is that it must ampli- 
fy extremely low voltages without in- 
troducing any noise or other spurious 
signals into the audio signal which is 
to be amplified. Its function is to in- 
crease the signal power- either by de- 
livering the same signal voltage at a 
lower impedance, or a higher voltage 
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Fig. 1. A General Elec- 
tric equalizer- preampli- 
fier which contains its 
own power supply. 

Fig. 2. A high quality mag- 
netic microphone preampli- 
fier for broadcast use. 

Part 4. Design and construction of preamps for 
various pickup devices including matching data. 

at the same impedance, or by a combi- 
nation of both impedance transforma- 
tion and voltage gain. Since the signal 
level in the preamplifier is the lowest 
in the entire system, the greatest care 
must be taken in the preamplifier to 
keep the possibilities of extraneous 
noise pickup to the absolute minimum, 
and all preamplifier design and con- 
struction techniques are set up for this 
specific purpose. 

(b) The function of the voltage am- 
plifier section is to give voltage gain. 
The output signal from a preamplifier, 
a mixer, or an equalizer network is 
generally at somewhat higher than mi- 
crophone level, therefore the introduc- 
tion of noise into such a signal is not 
the major factor that it is in the pre- 
amplifier. However, this signal is at 
much too low a level to be used for 
generating sound or driving a record- 
ing transducer directly. It is there- 
fore fed through a voltage amplifier, 
which raises the voltage to a level at 
which it can be used for such opera- 
tions as further mixing, equalization, 
transmission over telephone lines, etc. 
The voltage amplifier is designed to 
have the best possible frequency and 
phase response characteristics, and 
since the voltage gain is usually fairly 
high, care must be taken to avoid oscil- 
lations in the amplifier. 

(c) The output of the voltage am- 
plifier is coupled to the power ampli- 
fier by the driver section. The driver 
must supply sufficient voltage to the 
grid of the power amplifier to obtain 

full power output to the load without 
overloading. When a push -pull power 
amplifier is used, the driver section 
usually contains a phase inverter to 
couple the output of a single -ended 
voltage amplifier to the push -pull grids 
of the power amplifier. The most im- 
portant consideration in the design of 
the driver section is that it must be 
able to supply enough power to the 
grids of the power amplifier to drive 
it to full output, and it may also con- 
tain features to minimize the effects 
of grid current in the power amplifier 
grids. 

(d) The audio -frequency electrical 
output of the entire system is supplied 
by the power amplifier. The most im- 
portant feature of the power amplifier 
is that it must be able to supply as 
much power as required by the loud- 
speaker or the recording transducer to 
perform its function properly. Gener- 
ally, the major harmonic distortions in 
the amplifier system arise in the power 
amplifier stage, and this must be de- 
signed to introduce the minimum 
amount of distortion into the electrical 
signal. Since the transducers into 
which the power amplifier operates are 
mostly electromechanical in nature, it 
should also preferably present a low 
electrical impedance to the load, in 
order to introduce the proper amount 
of damping into the mechanical sys- 
tem. 

The primary requirement of the am- 
plifier is the amplification of low -level 
signals, therefore this is the main con- 
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Fig. 3. Simplified schematic diagram of the preamplifier shown in Fig. 2. 
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Fig. 4. Methods of reducing hum pickup 
from heater to cathode in vacuum tubes. 
(A) Use of a hum potentiometer and posi- 
tive heater voltage to reduce hum pickup 
due to heater -cathode leakage. (B) Circuit 
of a d.c. heater supply for 12.6 volt tubes. 

sideration in the design and construc- 
tion techniques used for preamplifiers. 
The most important factors are aimed 
at achieving a unit which introduces 
the minimum amount of noise and vi- 
bration pickup while giving the re- 
quired voltage gain or impedance 
transformation. 

In general, the most critical appli- 
cations of preamplifiers are in the am- 
plification of signals originating in mi- 
crophones, since these are almost al- 
ways the lowest level signals in any 
audio system. The electrical power 
output of most microphones- whether 

Fig. 5. The G -E equalizer -preamplifier for 
use with the variable -reluctance pickup. 

56 

high- impedance or low- impedance -is 
on the order of 0.01 microwatt, i.e., 
10 -8 watts or less. For example, a mi- 
crophone with an output impedance of 
250 ohms will deliver an electrical out- 
put in the neighborhood of 1 millivolt, 
while a high- impedance crystal micro- 
phone will deliver 0.01 to 0.1 volt peak 
output signal into a 1 megohm load 
resistance. Low -level signals are also 
obtained from the various magnetic 
phonograph pickups which have an 
output impedance of about 100 ohms 
and deliver approximately 10 millivolts 
of electrical signal. When it is con- 
sidered that a good sound reproducing 
system should have a signal -to -noise 
ratio of 50 to 60 db or better, the care 
that must be taken in the construction 
of preamplifiers becomes very obvious. 
Thus the noise pickup should be less 
than 1 microvolt at the input of a low - 
impedance microphone preamlifier, and 
less than 10 microvolts at the input of 
a preamplifier used for crystal micro- 
phones and magnetic phonograph pick- 
ups. 

The most serious types of noise prob- 
lems are : 

(a) a.c. hum pickup, 
(b) thermal noise in resistors, 
(c) vacuum -tube noise. 

Although these cannot be completely 
eliminated, there are a number of de- 
sign and construction techniques which 
will reduce these types of extraneous 
noise to a minimum. A more detailed 
consideration of the origin and effects 
of these types of noise will give a bet- 
ter indication of the importance of 
keeping them to a minimum, and will 
show what techniques should be used. 

Alternating current hum pickup is 
caused by the presence of any 60 cps or 
120 cps electric fields and may be picked 
up either capacitively, inductively, or 
by direct conduction. When the input 
lead from the microphone or phono- 
graph pickup (where the signal level is 
at its lowest) is at a high impedance to 
ground, 60 cps voltages may be picked 
up by this lead because of its electro- 
static capacity to some part of the cir- 
cuit which is at a relatively high a.c. 
potential. If the input lead is low- 
impedance, 60 cps voltages can be 
picked up by electromagnetic induction 
from any part of the circuit which car- 

ries relatively heavy alternating cur- 
rents. Inductive pickup of this type 
can occur both in the signal leads and 
in any input transformer that may be 
used. If the heaters of the preampli- 
fier tubes are operated from a.c., hum 
pickup can be caused by direct conduc- 
tion of electrons from heater to cath- 
ode. This will show up as a 120 cps 
component, since a maximum number 
of electrons are emitted from the 
heater at the current peaks which oc- 
cur twice during each of the 60 cycles 
per second. It is also possible for 120 
cps hum to be introduced into the sig- 
nal through the power supply if there 
is any ripple present in the `B +" sup- 
plying the tube, but this effect is not 
a major one, since the remedy is mere- 
ly to add more filtering to the power 
supply for the preamplifier. 

Capacitive hum pickup in high -im- 
pedance input leads can be reduced by 
covering the signal lead with a ground- 
ed shield to decrease its capacity to 
other parts of the circuit. Either a 
single- conductor or a double- conductor 
shielded lead may be used, depending 
upon whether the signal is balanced or 
unbalanced with respect to ground. 
When a shielded lead is used, high -im- 
pedance transducers (such as crystal 
microphones and phonograph pickups) 
can then be situated at relatively great . 

distances from the preamplifier -the 
main consideration governing the 
length of lead being the capacity to 
ground that can be tolerated by the 
circuit to maintain good high- frequen- 
cy response and signal level. 

Inductive pickup in low- impedance 
input leads is kept to a minimum by 
keeping the signal lead and its return 
lead as close together as possible (s.e., 
they should be run alongside one an- 
other in the same cable), so that there 
is very little loop for induction pickup. 
In addition, the circuit impedance 
should not be too low, so that the in- 
duction currents will tend to be limited 
by the circuit impedance. Long leads, 
even at low impedance, should be 
shielded to minimize the possibility of 
capacitive hum pickup. When an in- 
put transformer is used, it must be one 
with good magnetic shielding and a 
hum -bucking type of winding; it should 
be placed as far away as possible from 
any other transformer or motor carry- 
ing a.c., and oriented in such a direc- 
tion that its hum pickup is at a very 
minimum. 

Hum pickup from heater to cath- 
ode can be kept to a minimum by tak- 
ing the heater return from the tap of 
a potentiometer connected across the 
heater terminals either to ground or to 
an adjustable positive d.c. voltage, and 
adjusting the potentiometer and the 
voltage to give minimum hum pickup. 
If the hum it not sufficiently reduced, 
the preamplifier heaters should be op- 
erated with d.c. 

Thermal noise in resistors is caused 
by the random motion of free elec- 
trons. This electron motion causes 
small potentials to be developed across 
the resistor. These are called thermal 
voltages, and the noise associated with 
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them increases with temperature, with 
frequency range, and with the size of 
the resistance. As an example of the 
effects of thermal noise, the r.m.s. 
thermal voltage developed across a 0.5 
megohm resistor at room temperature 
for a frequency band of 5000 cps is 6.4 
microvolts, and for a frenquency band 
of 10,000 cps is 9 microvolts. Ordinary 
carbon resistors also generate consid- 
erably more noise than the normal 
thermal noise when current is passed 
through them, due to fluctuations in 
the contact resistance between adja- 
cent carbon granules. Since resistors 
of different makes often vary consid- 
erably, resistors having the minimum 
amount of noise should be selected as 
the plate resistors of low -level stages. 

Vacuum -tube noise consists of noise 
which is generated inside the pream- 
plifier tubes. The generation of hum 
voltages due to heater alternating cur- 
rents has already been described, but 
there are also other types of noise 
which can originate in the tube. Mi- 
crophonics are caused by variations 
in the spacings of the different ele- 
ments inside the tube due to mechani- 
cal vibration and shocks. These can 
be kept to a minimum by using tubes 
which have been specifically designed 
to have a minimum of microphonics, 
and by mounting the first stages on 
soft rubber mountings which will ab- 
sorb much of the vibration from the 
chassis to the tubes. Noise is also 
generated in the tube due to the fact 
that the current emitted from the cath- 
ode is not a perfectly smooth uniform 
stream, but is emitted as a large num- 
ber of discrete electron charges. The 
variations in current due to this effect 
will result in fluctuations in the plate 
current of the tube, and have the same 
effect as current variations due to 
noise in the signal circuit. Examples 
of tubes which have been designed 
specifically for a low amount of micro - 
phonics and noise are the type 1620 and 
1603 pentodes, the 5879 miniature pen- 
tode, and the 12AY7 miniature dual 
triode. 

Design and Construction 
Basically the circuit of the preampli- 

fier has to be one which provides a cer- 
tain amount of gain or an impedance 
transformation, and which introduces 
very little noise into the signal in the 
process. The specific form which the 
circuit will take depends primarily 
upon the impedance of the transducer 
whose voltage is being amplified, and 
also upon its output voltage. 

The lowest voltages which are en- 
countered in common practice are gen- 
erally obtained from low- impedance 
magnetic microphones. A typical pre- 
amplifier to be used with this general 
type of microphone is shown in Fig. 2, 
and the schematic circuit diagram is 
shown in Fig. 3. An important feature 
of this circuit, which should be noted, 
is that preamplifiers for low impedance 
microphones invariably make use of an 
input transformer to match the low 
impedance of the microphone to the 
high impedance of the grid circuit and 
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Fig. 6. Commercial amplifier with a remotely located preamp control panel. 

to obtain a voltage step -up in this 
process. For example, in matching a 
50 ohm microphone to a 50,000 ohm 
grid circuit the impedance ratio is 
1000:1, and a voltage step -up of 30:1 
is obtained. This increase in the level 
of the voltage applied to the grid is 
extremely important, because it results 
in a considerable improvement in sig- 
nal -to -noise ratio over what would be 
obtained without the input transform- 
er. However, the transformer itself 
must be magnetically shielded and con- 
structed for minimum a.c. hum pickup, 
if the lowest noise level is to be at- 
tained. 

The secondary voltage of the trans- 
former is applied to the grid of the pre- 
amplifier tube, either with or without 
a terminating resistor, according to 
the specific design of the transformer. 
The first preamplifier tube is one of 
the low -level audio amplifier tubes 
which have been designed and especial- 
ly selected for a low amount of micro - 
phonics and noise. Additional protec- 
tion against noise due to vibration and 
shocks is obtained by mounting this 
tube on rubber which absorbs mechan- 
ical vibrations that would otherwise be 
transmitted to the tube from the 
chassis. 

The required gain and output im- 
pedance of a preamplifier are usually 
determined by the requirements of the 
complete sound reproducing system 
with which it is to be used. In broad- 
cast and many other applications it is 

desirable to have long leads running 
from the preamplifier to other com- 
ponents of the system, and these leads 
must, therefore, be run at low imped- 
ance- usually anywhere between 150 
and 600 ohms. This generally means 
that a transformer should be used to 
couple the preamplifier output tube to 
the line, so that the line may have 
either one side or center -tap grounded. 
The output tube is therefore connected 
as a triode, since the plate impedance 
of a pentode is too high to permit a 
transformer to be used as the plate 
load. This particular unit, shown in 
the photograph of Fig. 2, is a high - 
quality preamplifier suitable for broad- 
cast use, with a multiple- impedance in- 
put transformer to match various mi- 
crophone impedances to the first grid, 
and an output transformer to match a 
150 or 600 ohm line. It has an absolute 
noise level equivalent to a -120 dbm in- 
put signal, a gain of 40 db, and a maxi- 
mum output level of +18 dbm. 

Magnetic phonograph pickups have 
a low output impedance and a higher 
signal voltage than microphones, there- 
fore they can be used with a preampli- 
fier either with or without an input 
transformer. A preamplifier with an 
input transformer is basically the same 
as used for a magnetic microphone, 
such as the circuit of Fig. 3. Other- 
wise the output of the pickup may be 
applied directly to the grid of the first 
tube. However, there is one important 

(Continued on page 112) 

Table 1. Performance characteristics of the various types of microphones. 

TYPE OF 
MICROPHONE 

DIRECTIONAL 
CHARACTER- 

ISTICS 
OUTPUT 

IMPEDANCE 
OUTPUT 
LEVEL 

FREQUENCY MAJOR 
RANGE APPLICATIONS 

Velocity 
(ribbon) 

Bidirectional 50 /250 ohms -55 dbm 30- 15,000 cps High quality 
and studio 
pickup 

Dynamic 
(moving coil) 

Nondirectional 50 /250 ohms 55 dbm 40- 10,000 cps Studio pickup. 
remote and 
outdoor uses 

Cardioid Unidirectional 
(usually ad- 
justable to 
bidirectional 
and nondi- 
rectional) 

50 250 ohms 57 dbm 40- 10,000 cps 
or better 

High quality 
studio pickup 

Crystal Nondirectional 1 megohm (ap- 
prox.) 

-51 dbm 40- 10,000 cps 
at best 

Amateur, home 
and p.a. 

Condenser Nondirectional About 10 meg- Approx. 30- 15,000 cps High quality 
ohms (re- 
quires special 
preamplifier) 

-55 to -50 dbm 
after pre- 
amp 

or better studio pickup 
and as sound 
measurement 
standard 

Carbon Nondirectional 100 ohms Approx. 
-45 
dbm 

Voice frequen- 
ties 

Voice repro - 
auction and 
talk -back 
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INPEDAN _A MAT IING 
for Multiple Speaker 

Installations 
By 

ROBERT NEWCOMB 
Pres., Newcomb Audio Products Co. 

The problem of obtaining correct impedance match and power 
distribution in a multiple speaker system is not difficult. 
It can be worked out on paper before actual work is started. 

'UCH has been written on the 
subject of impedance match- 

- but the number of ques- 
tions received by the author on this 
subject seems to indicate that much 
confusion and misunderstanding still 
exists among sound men. It is believed 
the following discussion of multiple 
speaker matching procedures will be 
found helpful to those who are con- 
fronted with the problem. 

Paralleling the voice coils of like 
speakers is perhaps the most common 
connection for multiple speakers. The 
matching impedance tap, required at 
the amplifier output, is then equal to 
the impedance of the one speaker di- 
vided by the number of speakers. For 
example, when two 16 ohm speakers 
are connected in parallel, the resulting 
impedance of the combination is 8 
ohms. Thus, the connection to the am- 
plifier is made to the 8 ohm output 
tap. 

What generally happens in installa- 
tions requiring a large number of 
speakers, is that the combined impe- 
dance becomes so low it is impossible 
to find a tap of sufficiently low im- 
pedance at the amplifier. Even if such 
low impedance taps were available, 
the currents in such low impedance 
lines would probably be so high that 
excessive line losses would result. 
Two alternatives are available. The 
first, but not necessarily the best, is to 
connect all voice coils in series. The 
matching impedance would then be 
the sum of all voice coil impedances. 
Thus, ten 8 ohm voice coils connected 
in series would be 80 ohms. The 
chances are we cannot easily match 
such a series impedance. Even if we 
could, the fact that if only one speaker 
voice coil opened it would stop the en- 
tire system, precludes the wide accep- 
tance of this procedure. The second 
and generally best procedure is to con- 
nect to each speaker matching trans- 
formers of such primary impedance 
that the paralleled impedance of all 
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will equal the available output imped- 
ance. Thus, the ten 8 ohm speakers 
could be connected to transformers 
with 8 ohm secondaries and 5000 ohm 
primaries. The resulting combined im- 
pedance would be 5000/10 or 500 ohms. 
Another frequent reason for the use of 
impedance matching transformers is 
to reduce copper losses in low imped- 
ance speaker lines which will occur if 
these lines are either too long or too 
small a wire size or both. When de- 
ciding to use transformers to reduce 
line loss, it is important to select 
transformers whose efficiency is not so 
low as to dissipate within the trans- 
former a greater amount of power 
than is being saved by switching to 
high impedance lines. Losses up to 
60% are not uncommon in the small 
inexpensive impedance matching trans- 
formers most frequently sold. Medium 
sized transformers will generally have 
losses up to 20 or 25 %. High quality 
matching transformers may have 
losses as low as 10 or 15 %. In only the 
very largest transformers and heavy 
duty auto transformers is one likely to 
find losses less than 10 %. 

The proper matching of a quantity of 
speakers having different power re- 
quirements becomes fairly involved. 
It can, however, be simplified by the 
following formula : 

Zo = W Zo 

Wd 
Where : Zt = transformer impedance 

Wo = amplifier watts output 
Zo = output impedance tap 
Wd = desired power at loud- 

speaker. 
"Transformer Impedance" is the 

needed primary impedance of the loud- 
speaker transformer to give the de- 
sired power at the speaker. "Amplifier 
Watts Output" is the actual rated out- 
put of the amplifier as per manufac- 
turers' specifications. "Output Imped- 
ance Tap" is the amplifier output tap, 
in ohms, it is desired to use. To achieve 

correct match, the sum of all powers 
assigned to each loudspeaker, must 
equal the "Amplifier Watts Output" 
used in the formula. 

As an example of the practical ap- 
plication of this formula assume two 
speakers at 5 watts each and two 
speakers at 20 watts each for a total 
of 50 watts. We have a 50 watt ampli- 
fier. If we decide we want to use the 
500 ohm output tap of the amplifier, 
we proceed as follows : (50X500) /5 = 
5000. Thus, each 5 watt speaker would 
require a 5000 ohm transformer. Then 
(50X500) /20 = 1250. Thus, each 20 
watt speaker would require a 1250 
ohm matching transformer. Had we 
desired to use the 250 ohm output tap 
in this problem, the result would be 
speaker transformer matching imped- 
ances one half the above. 

In many instances, the engineer is 
primarily concerned with achieving 
certain differences in output between 
various speakers. Actual volume per 
speaker may be of relatively small 
concern for this can be controlled by 
the amplifier volume control. As long 
as the engineer is certain that the am- 
plifier power is sufficient and that the 
distribution of that power is his only 
problem, he can simplify his calcula- 
tions by ignoring the requirement that 
the "sum of all allotted powers to the 
speakers must equal the actual ampli- 
fier rated power." He may assign any 
convenient power to one of the speak- 
ers and then assign powers to the 
others in relation to the relative out- 
put desired. Add up all the powers 
thus derived and use this figure in the 
formula in place of the "Amplifier 
Watts Output" and an exact imped- 
ance match will still result. 

For example, suppose in the first 
example of two 5 watt speakers and 
two 20 watt speakers, we had arbi- 
trarily started with 6 watts for each 
of the lesser powered speakers that 
are to be of equal volume and on the 
assumption we wanted 6 db more 
power on the other two, we would as- 
sign them a power of 24 watts each. 
The sum of these speaker powers is 
then 60 watts. The formula then 
works as follows: (60X500)/6 =5000 
ohms (as before), and (60X500)/24= 

(Continued on page 150) 
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A SENSITIVE 88-108MT!. 

R TUNER # FOR FM 

r ' HE r.f. tuner to be described is 
intended to be used in conjunc- 

- tion with a 10.7 mc. i.f. strip, 
audio amplifier, and power supply to 
make a frequency modulation receiver, 
or to improve an existing receiver. 

This tuner, as originally constructed, 
was conventional in every respect, but 
a modification in the antenna coupling 
system, a change in the 6BE6 grid 
coil, and the addition of an automatic 
frequency control system made such 
an improvement in over -all perform- 
ance that a description of the final 
circuit was considered worthwhile. 

Direct antenna coupling, an idea used 
in many TV tuners, made the most no- 
ticeable improvement in sensitivity. 
The coaxial antenna lead -in is termi- 
nated in a resistor, R1, equal to or 
higher than its characteristic impe- 
dance, and connected directly to the 
grid of the 6BA6 r.f. amplifier. This 
eliminates the usual tuned circuit and 
three of its inherent problems; feed- 
back through the common rotor shaft 
of the tuning condenser, tracking with 
the mixer and oscillator, and low coil 
"Q ". Even when separate, insulated 
tuning condenser sections were used, 
the direct coupling still out -performed 
all tuned antenna coupling methods 
tried. 

Separate excitation of the 6BE6 
mixer is used for maximum stability 
and conversion gain. First examina- 
tion of the tapped grid coil arrange- 
ment would lead one to connect the 
6BE6 grid to the top of the coil, L,, 
and leave the 6BA6 plate lead tapped 
down as shown. This gives an appar- 
ent step -up ratio, but the increase in 
circuit "Q" with both tapped down 
permits far better performance. 

The oscillator is one -half of a 6J6 
in a tickler feedback circuit. No tem- 
perature compensation is necessary, 
provided that all high wattage resist- 
ors used in the receiver are placed 
above the chassis and away from the 
oscillator circuit. 

I/XA'tmbtr. 1 !!.i 1 

Design details on a u-ell- engineered r.i. tuner. l nit. 
features direct antenna coupling und a.i.4. system. 

The second half of the 6J6 is a 
simple automatic frequency control 
circuit. It is essentially a variable re- 
actance connected across the oscillator 
tank circuit. The d.c. control voltage 
taken from the discriminator is nega- 
tive on one side of resonance, positive 
on the other side, and zero at reso- 
nance. It varies the oscillator fre- 
quency to correct for drift and incor- 
rect tuning, within reasonable limits. 

If the a.f.c. circuit tends to "pull" 
the receiver out of tune, it will be 

necessary to reverse the discriminator 
transformer secondary leads for 
proper phasing of the d.c. control volt- 
age. 

Alignment consists of squeezing or 
stretching the oscillator and mixer 
coils for proper coverage and track- 
ing. It is impossible to specify the 
exact coil dimensions at this frequency, 
so a bit of individual pruning will be 
necessary. The oscillator should op- 
erate on the low side of the incoming 
signal. - 

Circuit diagram of 88 -108 mc. r.f. tuner. It is designed to be used in 
conjunction with a 10.7 roc. i.f. strip, audio amplifier, and power supply. 
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"CRYSTAL DIODES 

Iu Modern 

Electronics 
By 

DAVID T. ARMSTRONG 

/ \ HE input signal that is fed to 
the detector stage is an alter- 

- - nating current operating at a fre- 
quency represented by the receiver i.f. 
This signal is modulated by the audio 
component that was present in the 
original signal picked up by the an- 
tenna. The signal that appears at the 
output of the detector is the audio corn - 
ponent, no more. Thus it is commonly 
said that the function of the second 
detector is to demodulate the input 
signal. The input to the detector is 
modulated a.c.; the diode by virtue of 
its rectifying action changes this to 
pulsating d.c.; and the filter smooths 
the pulsating d.c. into an audio fre- 
quency. In many applications a crystal 
may perform this rectifying function 
more satisfactorily than a tube. 

Crystal diodes are being used quite 
effectively in bandpass receivers and 
may also operate push -pull to give full 
wave detection, but this is hardly their 
most common application in AM. With 
a high fidelity audio amplifier to com- 
pensate for the low gain output of a 
crystal detector, excellent room pres- 
ence sound is possible by virtue of the 
linearity characteristic of a crystal 
detector at low signal voltages. 

As the demand for good quality 

Contour projector at G -E's germanium products 
plant at Clyde, N. Y. Whisker and pellet assem- 
blies for a germanium diode are inspected at 
a magnification of twenty times normal size. 

Part 3. A discussion of the AM applications of 
germanium crystal diodes in modern receivers. 

audio grows in the AM field, more and 
more high fidelity receivers are likely 
to be designed to use crystals. At the 
present time crystals are not widely 
used in AM except by amateurs and 
experimenters. As diode crystals be- 
come mass produced manufacturers 
will seize upon them because they will 
provide better quality at a lower price 
on a smaller chassis. 

In a diode detector circuit the input 

Fig. 1. Tube and crystal diode versions of (A) basic AM detector, (B) half -wave de- 
tector, (C) full -wave detector. (D & E) Two versions of AM second detector. The cheaper 
1N51 would give less output, while the costlier 1N52 or 1N65 will give more output. 
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r.f. signal is invariably the i.f. of the 
receiver; this signal is detected by the 
diode and the modulation component 
appears in the output as an alternating 
voltage with a d.c. component. This is 
the load across the diode load resistor. 
There is no gain in this type of detector 
circuit and there is some loading effect 
on the circuit which feeds it. This type 
of detection is frequently used in high 
quality receivers because the demodu- 
lated output is relatively distortion - 
less. 

One good reason why diodes are 
popular as second detectors is that 
they provide a simple method of ob- 
taining a.v.c. But diodes do load a 
tuned circuit to which they are con- 
nected and act to reduce the selectiv- 
ity somewhat. In high quality receiv- 
ers special i.f. 'transformers provide a 
low impedance input to the diode de- 
tector. This is a most desirable situa- 
tion in which crystals will perform 
unusually well. 

The most common uses of germa- 
nium crystals in AM are in connection 
with the second detector (or demodu- 
lator), a.v.c., and noise limiters. Fig. 1 
shows series diode second detector cir- 
cuits in common use for short -wave 
and all -wave receivers. Space saving 
and simplicity recommend crystals. 
These components are so small in size 
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that they may easily be built into the 
i.f. can, which is where they should 
be. At the present time they are not 
being handled this way because a crys- 
tal costs more than a tube. With the 
tube you also get a first audio stage 
when you use a 6SQ7 or equivalent 
type. With mass production this dif- 
ferential is likely to change. 

The resistor and condenser values in 
the associated circuitry are similar to 
those which would be employed with a 
vacuum tube detector; in the circuits 
shown they are for a 455 kc. i.f. Both 
the 1N34 and the 1N48 are common 
in this type circuit; the 1N51 may also 
be used, but it will give less audio 
output. The 1N52 or 1N65 will give 
greater output. Therefore, use the 
best crystal which is the least expen- 
sive. 

A.V.C. Applications 
When an audio signal is across the 

manually operated volume control the 
position of the arm determines the 
strength of the signal fed to the audio 
amplifier. This audio signal has strong 
pulsations and is not suitable for use 
as automatic biasing voltage. Bias 
voltage should be relatively pure di- 
rect current. An additional filter 
added to the audio circuit smooths the 
audio pulsations to a relatively pure 
direct current; the filter condenser in 
the a.v.c. bus is usually .05 pfd. to 
make it effective at audio frequencies. 

Fig. 3 shows typical a.v.c. circuits 
which may be used in conjunction with 
the circuits shown in Fig. 1. Either 
may be tied to the circuits of Fig. 1 
at the points marked "a.v.c. connec- 
tion here." Both circuits are designed 
for the popular 455 kc. i.f., but the 
one shown in Fig. 3A will give better 
a.v.c. regulation than the circuit shown 
in Fig. 3B by virtue of superior circuit 
design. 

In a high quality receiver it is good 
practice to design the circuit so as to 
have a separate diode for detection 
and a rectifier circuit for a.v.c. volt- 
age. The reason for using such a cir- 
cuit is to eliminate shunt loading of 
the a.v.c. bus in the detector circuit. 

One satisfactory arrangement to 
compensate for a.c. shunt loading 
effect in the a.v.c. circuit upon the 
detector load resistance is shown in 
Fig. 2A. The separate a.v.c. diode 
takes its r.f. voltage from the plate of 
the last i.f. amplifier tube; this r.f. 
supply is rectified by the diode to be- 
come the a.v.c. voltage. Note that the 
audio is connected directly to the grid 
to achieve diode biasing upon this 
grid. A more conventional system 
would be to employ a blocking con- 
denser and a high value of grid re- 
sistor (5 to 10 megohms) rather than 
the direct connection. 

Using separate diodes for detector 
and a.v.c. functions helps to improve 
audio fidelity; most of the undesirable 
effects of a.c. shunt loading on a de- 
tector diode are thus avoided. 

Noise Limiters for AM Sets 
The use of noise limiting circuits 
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Fig. 2. (A) Minimizing shunt loading with separate a.v.c. and detector diodes. CR, 
and CR2 may be either a 1N34 or a 1N48. Note the direct coupling from the volume 
control to the first audio grid. This provides bias for the first audio stage. (B) 

Separate detector and a.v.c. diodes. Either a 1N34 or IN48 may be used here. 

improves signal -to -noise ratio, partic- 
ularly for noise attributable to certain 
types of interference external to the 
receiver. Germanium diodes may be 
used in a variety of limiter circuits, 
each of which has distinct advantages. 
In mobile installations it is sometimes 
necessary to obtain reception with 
normal equipment under severe natu- 
ral conditions of man -made noise. such 
as ignition interference. Here a ger- 
manium crystal may become a noise 
reducing device able to render a re- 
ceiver less susceptible to some of this 
interference. 

Achieving the maximum inherent 
signal -to -noise ratio within a receiver 
becomes a problem of obtaining the 
highest possible effective front end 
gain with a minimum of internally 
developed receiver noise due to ther- 
mal agitation and tube hiss. Generally 
the level of external man -made im- 
pulse type noise far exceeds the noise 
contributed by the receiver itself. 
Most man -made disturbances are of a 
pulse like nature, and the duration of 
a single pulse is about one to two 
microseconds, with perhaps 10 pulses - 
per- second. 

Fig. 3. (A) Delayed and (B) non-delayed a.v.e. 

These pulse type noise voltages are 
of extremely high peak amplitude, but 
of insufficient time duration to pro- 
duce any appreciable distortion in 
audio circuits. They may excite tuned 
circuits into damped oscillations which 
can prolong the effect of the pulses; 
it is usually this which appears as 
distortion in the audio output. 

Several possible methods of reduc- 
ing noise exist, but the simplest clips 

Fig. 4. (A) Circuit diagram of a shunt diode limiter. A 1N34 or 1N48 crystal diode 
detector, shown dotted, may be used. Components C R and C2 make up the RC 
filter. R2 and C3 comprise the time constant circuit while R and R, combine to form 
the audio voltage divider. (B) A series diode limiter. The detector, shown dotted, 
may be a 1N34 or 1N48 crystal type or a vacuum tube. The switch cuts CR, and R, 
out of the circuit which is not objectionable since R, is an isolating resistor 
which acts in conjunction with R, as part of diode load when diode is conducting. 
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Fig. 5. Compound (shunt- series) limiter. 
The detector may be either a 1N34 or 1N48 
crystal or a vacuum tube. The ratio of 
to R, should be adjusted for effective lim- 
iting with most desirable audio signal. 
The limiting level decreases as R becomes 
smaller with respect to the value of R. 

(or amplitude limits) the pulse at a 
level slightly below the level of the 
received signal. Thus any audio dis- 
tortion introduced is a factor of the 
modulation percentage. This limiting 
method is best adapted to become the 
noise reducing system in any receiver 
that uses a diode demodulator, be- 
cause it may be included with a mini- 
mum of circuit changes. 

The common noise limiting circuits 
in which diode crystals are used may 
be any of these three basic types: 
shunt, series, and compound. The 
shunt type diode crystal limiter is 
shown in Fig. 4A. C,, R,, and C2 make 
up a typical filter for r.f. The values 
to be selected for this time constant 
configuration are important because 
by restricting the energy storage in 
this filter they reduce the amplitude 
of any transient that immediately fol- 
lows the noise pulse. 

Experiment has shown that load ca- 
pacitances as small as 47 i.tiLfd. do not 
unduly affect demodulation efficiency 
of the detector at the i.f. normally 
encountered in broadcast receivers, 
and that load capacitances of this 
value do reduce the amplitude of the 
transient to an insignificant value. 

The series combination to ground, 
made up of R. and CI, must have a 
time constant sufficiently long to per- 
mit the lowest audio frequency to be 
passed, but the time constant must 
not be so long that it does not permit 
the d.c. voltage at the anode of the 
clipper crystal to follow the normal 
changes in carrier level. 

Resistors R. and R, perform the 
function of an audio voltage divider. 
The ratio of R, to R4 should be such 
that, under 100% modulation condi- 
tions, the d.c. peak audio voltage at 
the cathode of the clipper crystal ap- 
proximates the fixed d.c. voltage at 
the anode. The audio voltage division 
established by this series combination 
should be capable of providing -a lim- 
iting level satisfactory at high modu- 
lation percentages. 
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The adjustment of these resistor 
values may be made such that satis- 
factory limiting consistent with mini- 
mum audio distortion results. Here it 
pays to use potentiometers which may 
be adjusted manually for the most 
satisfactory signal, at which point the 
resistance of the pots may be meas- 
ured and a commercial resistor of 
appropriate size substituted. The ac- 
tual values of R:, and R, are not equal, 
but rather of a ratio about 2 to 3, or 
3 to 4. 

The limiting action of all clipper 
circuits shown here occurs in the audio 
channel and is applied at some point 
immediately following detection. 
These circuits are so designed that the 
clipping level adjusts itself automati- 
cally to the level of the received sig- 
nal, and eliminates the need for any 
manual adjustments. They are, in ef- 
fect, automatic limiter controls. 

The series diode limiter shown in 
Fig. 4B is less critical to audio load 
impedance variations than the shunt 
type of Fig. 4A; therefore, it is a more 
flexible limiter. The noise attenuation 
of the series type is a function of the 
reverse resistance of the crystal; 
therefore, use of a high back resist- 
ance diode such as the Sylvania 1N54, 
or the GE 1N52 or 1N65 is suggested. 
Fig. 6 compares the reverse resistance 
for a 1N52, 1N54, and 1N63. It will 
be evident from a consideration of the 
graph that the 1N52, 1N54, and 1N63 
are superior crystals for this applica- 
tion. 

The compound limiter shown in Fig. 
5 combines the advantages of the 
shunt and series types and provides 
considerably more noise attenuation. 
This circuit functions effectively over 
a relatively wide range of signal and 

Fig. 6. Comparison of back resistances of 
germanium diodes. The maximum back re- 
sistance generally occurs in the vicinity of 
-10 to -20 volts, although this point will 
vary between units. The 1N52. 1N54 and 
particularly the 1N63 are designed for use 
in high impedance networks. The negative 
excursion of applied voltage need only be 
within the peak inverse voltage rating of 
diode being used. The magnitude of reverse 
resistance varies depending on the amount 
of voltage impressed on diode. This resis- 
tance increases very rapidly as back volt- 
age is increased from zero to -10 volts. 
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noise amplitudes; and, in the absence 
of a carrier, an effective audio squelch 
action is obtained. This compound 
limiter also provides good limiting ac- 
tion at low signal levels. 

Fig. 7 illustrates a highly effective 
automatic noise limiter circuit, par- 
ticularly designed for reduction of 
impulse interference in amplitude 
modulation receivers. The circuit is 
self adjusting to the average level of 
the input signal and clips noise im- 
pulses which exceed a predetermined 
amplitude relative to the input signal. 
The 1N54 high reverse resistance crys- 
tal is a good series clipper element, 
and the 1N34 is a good shunt clipper 
element. All the associated compo- 
nents may be enclosed in the last i.f. 
shield can and this will provide an un- 
usually high degree of impulse noise 
suppression. Once this circuit is ad- 
justed it requires no further attention 
since it is self adjusting to various 
signal strengths and various noise 
conditions. 

The circuit in Fig. 5 is à difficult one 
to comprehend because at first glance 
the diodes seem to buck each other 
out. In reality they do; they must be 
back -to -back so that one will open 
while the other closes. The diode con- 
nections are correctly shown due to 
the way in which they operate in the 
circuit. In the absence of noise CR, 
does not conduct due to the fact that 
its anode is held at a negative poten- 
tial with respect to the cathode by 
virtue of the charge on C. At the 
same time diode CR2 is in a state of 
conduction because its cathode is more 
negative than its anode due to the 
negative voltage applied through the 
1 megohm resistor and the inverse re- 
sistance of CR,. That condition holds 
true as long as the sum of the d.c. and 
back audio voltage at the junction of 
R,, R, does not exceed the d.c. refer- 
ence established by the carrier level. 

A noise impulse causes the instan- 
taneous potential of the detector load 
network to become highly negative. 
Since the anode of CR2 is connected 
across a substantial portion of this 
load network it too becomes instan- 
taneously negative with respect to its 
cathode and CR2 ceases to conduct. 

However, the attenuation at the 
grid of the following audio tube is a 
function of the ratio of the inverse 
resistance of the diode to the grid 
leak of that stage. Therefore, limiting 
would not be complete if the impe- 
dance from the grid of the audio stage 
to ground were to remain equal to the 
resistance of the grid leak. Since a 
substantial fraction of the negative 
voltage appearing at the junction of 
R,, R. also appears at the input to the 
audio stage, the cathode .of CR, is 
made negative with respect to its an- 
ode. CR, now conducts, reducing the 
net input impedance at the grid of 
the audio stage to a very small value 
and providing high attenuation of the 
noise pulse. 

For low amplitude pulses CR2 does 
all the work. For high amplitude 

(Continued on page 108) 
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PACKAGED 

POWEll 
Economy Size Over -all view of power sup- 

ply as built by the author. 

Bottom view of power supply. 

By 
LLOYD Y. BRODERSON 

W6CLV 

LTHOUGH commercial interests 
have long realized the capabili- 

- ties of the selenium rectifier, 
only recently has the amateur become 
aware of its many possibilities. 

The unit herein described utilizes 
this increasingly popular rectifier, re- 
sulting in a power supply no larger 
than one's hand. Lightweight, com- 
pact, and inexpensive, it is fully capa- 
ble of handling a cool forty watt load. 

When space and cost must be mini- 
mized without sacrificing efficiency, the 
selenium rectifier should be given seri- 
ous consideration. 

Circuit 
The circuit of Fig. 1 is standard in 

all respects. It is readily recognized 
as a half -wave doubler employing two 
150 ma. selenium rectifiers. 

Resistor R, protects the rectifiers 
from peak voltages. Condensers C, 
and C2 are rated at 40 pfd., 450 volts. 
Bleeder resistor R_ places a small drain 
across the supply and protects conden- 
sers C, and C2. Transformer T,, a midg- 
et replacement type, furnishes 6.3 
volts a.c. at 1 ampere. The pilot light, 
PL, should be rated as low as possible, 
inasmuch as current drawn by the pilot 
reduces the current available at the 
power socket or terminal strip. 

The entire unit is housed in a black, 

December, 1951 

Construction details on a compact selenium rectifier 
voltage doubler which provides 165/330 v. at 150 ma. 

crackle -finish metal utility cabinet 
measuring 4" high by 5" deep by 6" 
long. 

Both a.c. power and high voltage/ 
heater sockets are centered one at 
each end of the cabinet. The front 
panel carries the "On -Off" toggle 
switch and pilot light jewel. These are 
centered and placed 114" from top and 
bottom. 

The terminal strip is fashioned from 
a 1 /s" thickness of bakelite or other 
similar insulating material. It meas- 
ures 11/4 " wide by 5" long and is cen- 
tered 1" down from the top. A cut -out 
is made to clear the 8 -32 machine 
screws and soldering lugs which make 
up the terminals. 

Ventilating holes in the removable 

Fig. 1. Circuit diagram of selenium recti- 
fier voltage doubler. Output is 165/330 v. 
d.c. at 150 ma. A 6.3 v. @ 1 ampere fila- 
ment supply is also available at output. 
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RI 

, r WW1 
R2 

TI NE6A11 l 6.3V.A.G 

RI -50 ohm, 5 w. wirewound res. 
R.,-50,000 ohm, 5 w. wirewound res. 
Cs, C2-40 pfd., 450 v. elec. cond. 
T, -Fit. trans. 6.3 v. @ 1 amp. 
Rect.,, Rect.._ 150 ma. selenium rectifier 
S1- S.p.s.t. a.c. toggle sw. 
SO, -A.c. socket 
SO., -4 -prong power socket 
PL, -6.3 v. pilot lamp (see text) 
TS,- Terminal strip (see text) 

top cover are 11 /e" in diameter, cen- 
tered and placed 212" in from each 
end. A bronze wire mesh screen is 
used for backing and is held in place 
at three points by 4 -36 machine screws. 

Four small rubber feet fastened to 
the base complete the unit's housing. 

The sub -chassis, fashioned from 
wood or other suitable material, meas- 
ures 3/4" thick, 4" wide and 5" long. 
The removable base plate serves to 
hold the sub -chassis in place by means 
of four small wood screws. 

It will facilitate assembly if all com- 
ponents are wired before the sub - 
chassis and base plate are bolted to 
the cabinet. Those components which 
are mounted on the cabinet proper 
may be guided into place after assem- 
bly. 

Only five voltage leads need be 
soldered to the connection strip after 
assembly. These are readily accessible 
and no difficulty should be encountered. 

R, and R2 should be so placed that 
there is adequate circulation around 
them. Both resistors are self support- 
ing and their respective positions, as 
shown in the photograph, lend them- 
selves nicely to air cooling. 

Operation 
Assuming 117 volts a.c. as a refer- 

ence, the total no -load voltage will be 
330 volts d.c. The voltage taken off 
at the first selenium rectifier will be 
165 volts d.c. Should condensers C, 
and C2 be made larger or smaller in 
capacitance, these voltage values will 
change accordingly. 

A lower d.c. working voltage may be 
substituted for the first condenser, in- 
asmuch as it is subject to only 1.41 
times the r.m.s. value of the line volt- 
age. C2, however, acting as the "dou- 

(Continued on page 145) 
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Fig. L Front and back 
views of the "Tele- Patch." 
To lend a more "profes- 
sional" appearance, the 
unit can be housed as 
illustrated in Figure 5. 

Complete construction details on a radio -to -phone 
system for use in emergency communications work. 

r \ HE design of a good amateur 
radio -to- telephone patching sys- 

- - tern for emergency communica- 
tions presents a real challenge to ham 
ingenuity. To be able to transmit voice 
signals from the telephone circuit and, 
in turn, pick up signals from the con- 
tact station and send them out over 
commercial telephone lines is tricky 
but it can be done. 

Most methods of performing this 
operation require direct metallic con- 
nection to the telephone lines or equip- 
ment, through isolating transformers 
or condensers. Telephone companies 
are quite naturally concerned over the 
possible impairment of their services 
when such illegal connections are em- 
ployed. 

The "Tele- Patch," on the other hand, 
is a "wireless" acoustical matching de- 
vice on which the "French" type tele- 
phone handset rests. It is so designed 
that with reasonable care there should 
be no deterioration of the quality of 
the telephone service. Thus, while not 
officially approved by the Bell System 
companies, the "Tele- Patch" appears 
to conform to the safety and operating 
requirements for telephone use and 
civilian defense emergency radio ama- 
teur needs. 

Third Party Contacts Only 
Any ham that fails to observe all of 

the FCC rules and the telephone com- 
pany regulations concerning third 
party contacts is laying himself wide 
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open for plenty of trouble. Remember 
that stateside W's and K's are ap- 
proved. Contacts with occupational GI 
stations that are approved by the local 

Fig. 2. The receiver output circuit and com- 
plete schematic of the "Tele- Patch" unit. 
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W1DFS 

military command are likewise OK. 
However, all other contacts should be 
avoided in order to eliminate any 
chance of running afoul of the law. 

For Civil Defense communications 
such a telephone patch can save time, 
and improve accuracy, besides provid- 
ing other branches of the Civil Defense 
organization with the necessary com- 
munications to enable them to evaluate 
the situation and issue the correcting 
orders. It is for this particular ap- 
plication that the "Tele- Patch" is 
recommended. 

The Inductive System 
Aside from the acoustical "Tele- 

Patch" system, there is another meth- 
od of coupling into the telephone cir- 
cuit -the inductive system. This tech- 
nique is used in transmitting photo- 
graphs and is employed by the wire 
services. Sharply pulsed signals are 
induced into the telephone box trans- 
former at a high enough level to be 
received at a distant telephoto receiv- 
ing point. Attempts to use this same 
system with voice communications 
have not, so far, been successful. Tele- 
phone transformers are too well 
shielded and designed to pick up mini- 
mum magnetic modulation. Thus, with- 
out modification, the inductive method 
appears to be out of the question. 

The "Tele- Patch" System 
Several years ago, while pursuing 

the problem of finding better telephone 
headsets for radio use, the unusual 
characteristics of the HS 33 (ANB 
units) headsets were noted. See Fig. 4. 
The ANB -1-1-1 and the ANB -H -1A units 
are similar. The former is easily ob- 
tainable from surplus although not 
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many of the lA units have been re- 
leased to date. 

These units make excellent micro- 
phones for voice communication. They 
are unusually rugged -one at W1DFS 
has been used repeatedly as a tack 
hammer in order to demonstrate its 
durability. A crystal unit would have 
shattered at the first blow. In addition, 
temperature and humidity have little 
or no effect on its operation. 

The "Tele- Patch" was, therefore, de- 
signed around a pair of these ANB 
units, using the simplest construction 
possible. In addition to the two ANB 
units, the "Tele- Patch" consists of a 
suitable mounting cradle, a volume in- 
dictator, a volume control, and the 
proper matching transformers - all 
wired as shown in Fig. 2. 

Construction 
Since most hams have, of necessity, 

acquired a workable radio building 
technique it is not necessary to go into 
elaborate detail regarding the con- 
struction of the "Tele- Patch." 

It is suggested, however, that all of 
the material be assembled in one place 
so that the layout and mounting may 
be completed with the components on 
hand since it is possible to substitute 
parts from the junk box for those 
listed. After completing a simple ver- 
sion of the unit, a more elaborate in- 
strument can be built up incorporating 
special features. 

To build the unit described you will 
need : two ANB -H -1 units from the HS- 
33 headset; an antenna meter, a Wes- 
ton Type 507 (20 millivolt, 3 ohm) 
meter from the antenna relay unit of 
the BC442; a relay box from the 
374N or ARCS; a Sylvania 1N34 recti- 
fier or equivalent; a 5000 ohm wire - 
wound linear taper pot; a mike -to -grid 
transformer (250 to 250,000 ohms, Type 
PC77368 surplus or a carbon mike -to- 
grid transformer may be used) ; 

wooden base; aluminum front panel; 
brass gimbals for holding the ANB -H- 
1 units; a mike cord, shielded to speech 
input; a receiver lead consisting of 
two -wire unshielded phone or "zip" 
cord (used to connect "Tele- Patch" 
and receiver) ; a locating adapter to 
hold the telephone handset correctly 
centered (made of sheet aluminum or 

, brass) ; and finally, an assortment of 
screws, nuts, and other hardware. 

The wood base, measuring 10 /z "x 
31/2"x3/4", was first cut and finished ac- 
cording to the specifications given in 
Fig. 3. It is strongly urged that this 
base be stained, or at least be given 
a coat of shellac, at this time as it prob- 
ably will never be given one later. 
While this is drying, the panel may be 
finished. The aluminum panel shown 
in Fig. 1 was finished with steel wool 
and given a light coat of lacquer to 
keep it clean. The volume indicating 
meter dimension is not shown in the 
diagram as this will vary depending on 
the meter on hand. A 0 -1 ma. millam- 
meter may be used here but the com- 
parative volume of the outgoing ANB 
unit will have to be determined by the 
user. 

Ilcr4°mher- l 95 I 

3 I/4" 
Ob 

91/4° 

(8) PANEL a FOR METER 
b VOL.CON T. 

ASS UP 

BEND ABB TO ONE SIDE 

° Ca TO OTHER 

1-1 
G S D DOWN 

(E) ASSEMBLED WITH PIN 

Fig. 3. Details on building the various mechanical parts required in the ""Tele- Patch." 

A star -shaped handset locating piece 
(C in Fig. 4) is cut with tin snips and 
finished with a file. It is used to locate 
the handset directly over the cradled 
ANB units. 

Care is required when using the pin 
holes in the ANB units as a gimbal 
mount. See D and E of Fig. 3. Brass is 
recommended here in order that the 
pins may be soldered permanently in 
place. No. 16 brads, cut to about 1/4 ", 
were used. -These cradles must be 
mounted so that they fit the telephone 
headset exactly. There is some varia- 
tion in the older and newer type hand- 
sets, so this will be an individual mat- 
ter. 

The wiring is simple. Wires are laced 
where possible and clamped in place. 
Part of the transformer case was 
drilled and wood screws are used to 
mount this before the transformer is 

+5 

o 

-15 

1 

300 000 
FREQUENCY IN cps 

Fig. 4. Typical response curve for the ANB- 
H-1A. Solid line represents the microphone 
response while dotted line is for receiver. 

6K 

reassembled. This unit must be firmly 
secured. 

Just as a suggestion, W1EAB assem- 
bled the unit with input and output 
plugs and constructed the whole thing 
on a metal chassis (see Fig. 5) to in- 
sure proper shielding and grounding. 

(Continued on page 110) 

Fig. 5. An elaborated version of the "Tele- Patch" housed in a compact metal cabinet. 
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OSCILLATOR 

RADIATION 

INTERFERENCE 

in TV 

By 
JOHN B. LEDBETTER 

Eng.. WRRC, WRRC -TV 

A down -to -earth discussion of a growing TV problem. While many 
technicians hare learned to identify this type of interference, 
few know how these effects can be attenuated satisfactorily. 

'SHE phone rings- another case of 
TV interference. This time the 

- - customer's complaint goes some- 
thing like "perfect reception on Chan- 
nel 11 until our neighbor tunes in 
Channel 7. Then all we can get are 
black horizontal lines (or bars) which 
completely ruin the picture." 

Sounds familiar, doesn't it ? If your 
TV servicing activities reach to within 
150 or 200 miles of Atlanta, Cincin- 
nati, Columbus, Los Angeles, New 
York City, Omaha, or Philadelphia, 
this type of interference is probably 
too familiar for comfort. 

Complaints may vary from light, 
wavy lines to wide, black bars, depend- 
ing on the strength of the interfering 
signal. The lines might (1) remain 
stationary, (2) change to diagonal 

Table 1. Channels affected by local 
oscillator interference (based on an 
U. frequency of 25.75 megacycles). 

CHANNEL 
NUMBER 

VIDEO 
CARRIER 

FREQ. (mc.) 
LOCAL 

OSC.FREQ. 
BEATS 
WITH 

2 55.25 81.00 Ch. 5 
3 61.25 87.00 Ch. 6 
4 67.25 93.00 FM Band 
5 77.25 103.00 FM Band 
6 83.25 109.00 FM Band 
7 175.25 201.00 Ch. 11 
8 181.25 207.00 Ch. 12 
9 187.25 213.00 Ch. 13 

10 193.25 219.00 
11 199.25 225.00 
12 205.25 231.00 
13 211.25 237.00 

lines or bars, (3) appear as "zig -zag" 
vertical lines, or (4) assume a "chick- 
en- wire" pattern. Nor does the inter- 
ference limit itself to the two channels 
just mentioned. A combination of 
Channels 2 and 5, 3 and 6, or 9 and 13 
will produce the same effect. 

While this type of interference has 
often been analyzed as image inter- 
ference, it is not caused by image re- 
ception; nor is it created by harmon- 
ics. It is caused by direct radiation 
from the local oscillator of a televi- 
sion receiver. When the fundamental 
frequency of the radiating oscillator 
falls within the limits of a video chan- 
nel being received on a nearby set, a 
"beat- frequency" condition is set up 
and the interfering lines or bars are 
the result. The number of lines de- 
pends on the difference in frequencies 
and, of course, varies widely. Adjust- 
ment of the fine tuning control on 
either the offending or affected re- 
ceiver will change the beat frequency, 
in some cases eliminating or reducing 
the interference to a tolerable degree. 

To understand how this condition 
can affect more than one frequency or 
combination of frequencies, consult the 
figures given in Table 1. (This table, 
based on an i.f. frequency of 25.75 mc., 
also holds for receivers in which inter- 
mediate frequencies of 23.0 to 26.6 mc. 
are employed). From the chart, it can 
be seen that the r.f. and converter 
stages of a receiver tuned to Channel 

2 will fall on 55.25 mc. The oscillator 
frequency will then be higher by 25.75 
mc. (the i.f. frequency) so that its 
fundamental frequency is 81.0 mc. 
Since this is well within the band as- 
signed to Channel 5, direct interfer- 
ence or a beat -frequency condition will 
result when a nearby receiver is tuned 
to Channel 5 if the radiated signal 
from the first receiver is strong 
enough. This is not as rare a condi- 
tion as you might think, since the ef- 
fective strength of the radiated signal 
need be only 0.01 or 1 per -cent of the 
desired signal strength in order to 
cause serious interference. By this 
token, local oscillator radiation may be 
limited to 1.0 microvolt /meter or less 
and still cause objectionable interfer- 
ence to a 100 microvolt /meter signal. 
Compare this fact with the relative 
radiated signal strengths shown in 
Table 4 and you will better under- 
stand the possibilities of oscillator ra- 
diation interference in crowded areas. 

Referring again to Table 1, note that 
a receiver tuned to Channel 3 can 
cause interference to neighboring TV 
sets tuned to Channel 6. In the same 
manner, receivers tuned to Channels 
7, 8, and 9 can interfere with those ad- 
justed to, respectively, Channels 11, 12, 
and 13. Note also that the fundamen- 
tal frequency of the oscillator will fall 
within the FM band when the receiver 
is tuned to Channels 4, 5, or 6. This, 
however, will seldom cause trouble, 
since the interfering signal must be at 
least one -half the strength of the de- 
sired FM signal in order to be objec- 
tionable. (From experience in the field, 
and of course with tongue in cheek, we 
could name several receivers which 
could almost fulfill that requirement!). 

There are several factors which make 
oscillator radiation interference espe- 
cially difficult, and in some cases im- 
possible, to eliminate. First, its very 

Table 2. Areas and stations particularly 
affected by local oscillator radiation. 

LOCALITY STATION, CHANNEL 

Atlanta WCON* 2 
WAGA -TV 5 

Cincinnati WCPO -TV 7 
WKRC -TV 11 

Columbus, Ohio WLW -C 3 
WTVN 6 

KTSL 2 
KTLA 5 

Los Angeles KECA -TV 7 
KTTV 11 

KFI -TV 9 
KLAC -TV 13 

WCBS -TV 2 
WABD 5 

New York City WJZ -TV 7 
WPIX 11 

WOR -TV 9 
WATV ** 13 

Omaha KMTV 3 
WOW -TV 6 

Philadelphia WPTZ 3 
WFIL -TV 6 

*Construction permit. 
* *Transmitter located Newark, N. J. 
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nature rules out the use of wave traps 
if the interference is sufficiently strong, 
since elimination of the interfering fre- 
quency will also eliminate or degrade 
the desired signal. Special antenna 
installations sometime help but will 
not be of much assistance if the inter- 
fering signal is between the station 
and affected receiver. Here, an anten- 
na having a high front -to -back ratio 
would obviously help if installed at the 
offending receiver. 

Modifications or adjustments at the 
radiating receiver offer the most prac- 
tical solution but the owner's permis- 
sion must of course be obtained. This 
is not always possible, since many set 
owners quite understandably are re- 
luctant to allow alterations (or even 
an examination) to be made. In such 
cases, the affected televiewer must rely 
on whatever relief can be obtained 
through the use of wave traps, more 
directional antenna systems, by an- 
tenna orientation, and in some cases 
by grounding the receiver chassis. 
These methods will be discussed at 
greater length in the following para- 
graphs. 

Cincinnati Tests 
As you can see from the channel list- 

ings in Table 2, Cincinnati is one of 
those areas particularly affected by 
oscillator radiation interference in- 
volving Channels 7 and 11. As the num- 
ber of television receivers within this 
area increased, the interference prob- 
lem became more noticeable. In some 
cases interference was negligible and 
could be eliminated by a slight read- 
justment of the offending receiver's 
antenna or by readjusting the fine tun- 
ing on the affected set. In other cases, 
the interference was so strong that it 
completely obliterated the picture, even 
though the affected receiver had a good 
antenna system and the offending set 
had none at all. 

At first, the interference was con- 
fined to Channel 11, since the local 
oscillator in all receivers then in use 
operated on the high side (video cen- 
ter frequency plus i.f.). In some of the 
1950 models, however, this condition is 
reversed. Several receivers operate 
the local oscillator on the low side 
(video center frequency minus i.f.), on 
the high band only. This created a 
beat -frequency effect on receivers 
tuned to Channel 7 when one of the 
new sets was tuned to Channel 11. In- 
terference in this case usually was 
much worse than with the original 
combination, since oscillator efficiency 
is much greater on the lower channel. 

One of Motorola's 1950 models, the 
TS -60, was one of the first to employ 
the high -channel, low -side oscillator 
arrangement. This model was quickly 
modified by local Motorola distributors 
so that the oscillator fundamental 
would not fall within any of the local 
video channels. (In the modified cir- 
cuit, the oscillator is on the high side 
from Channels 2 through 6, on the low 
side from Channels 7 through 10, and 
again on the high side from Channels 
11 through 13). 

December, 1951 

TEST ANTENNA 
(Type and Model) 

FIELD STRENGTH 
µv; m) 

FRONT/ 
BACK 
RATIO 

RELATIVE 
GAIN *, DB. NOTES 

FRONT BACK 

1 Elincor Folded Dipole 27.5 1:1 0 1 

2 Channel Master 313 39.0 5.0 8:1 3.0 2 
3 Channel Master 308 34.0 31.0 1:1 1.8 
4 Yagi Trio 304 -11 46.0 12.0 3.9:1 4.4 3 
5 Elincor Yagi 5 element 48.0 24.0 2:1 4.8 4 
6 Workshop Double -V 41.8 14.0 3:1 3.6 5 
7 Workshop Double -V 48.0 23.5 2:1 4.8 

(double- stacked) 
8 Telrex Lazy X 39.5 24.0 1.6:1 3.0 

(solid elements) 
9 Telrex Lazy X 36.5 23.5 1.5:1 2.4 6 

(tubular elements) 
10 Oak Ridge X -66 Di -Fan 37.0 25.5 1.5:1 2.5 7 
11 Oak Ridge X -66 Di -Fan 37.5 21.5 1.7:1 2.6 8 
12 Oak Ridge X -66 Di -Fan 39.0 18.5 2.1:1 3.0 9 
13 Oak Ridge X -66 Di -Fan 40.0 18.0 2.2:1 3.2 10 

SET -UP: All antennas mounted successively on 30 -foot metal pole and fed with signal from 
Precision Model E -400 Signal Generator. Antenna for RCA Field Strength Meter (Type WX -1A) 
20 feet high and approximately 100 feet from test position. 
ENGINEERS: G. Waslo, W. Stoecker, J. Ledbetter. 
NOTES: 

1. Relative Gain * -Elincor single folded dipole (no reflectors), cut for Channel 11; used as 
reference or unity in making relative voltage gain measurements. 

2. Four minor lobes; 2 on each side of broadside. 
3. Yagi cut for Channel 11. Gain dropped to 43 µv /m at 190 mc., 42 µv /m at 200 mc. 
4. Yagi cut for Channel 11. Gain dropped to 28.5 µv /m at 190 mc., 29.5 µv /m at 203 mc. 
5. Three minor lobes on each side of figure -eight pattern. 
6. Null points 15 degrees each side of broadside. 
7. Long center stubs on driven elements and reflectors (see Fig. 1A). 

8. Short center stubs on driven elements, stubs removed from reflectors (Fig. 1B). 
9. Short center stubs on driven elements and reflectors (Fig. 1C). 

10. Short center stubs on driven elements, long center stubs on reflectors (Fig. 1D). 

Table 3. Relative antenna measurements. All tests were made on Channel 11. 

General Electric, starting with the 
10 -T1 series, has adoped 45.75 mc. as 
the video i.f. frequency, and it is un- 
derstood that a number of other manu- 
facturers have followed suit. This 
eliminates the possibility of radiation 
within any of the existing TV channels, 
but of course does not affect the great 
number of sets already in use which 
employ such intermediate frequencies 
as 23.0, 25.75, 26.3, and 26.6 mc. The 
irony of this situation is that the new 
45.75 mc. sets or those especially modi- 
fied to prevent interference by oscil- 
lator radiation, can be interfered with 
by a receiver employing the above i.f. 
frequencies in the same degree as any 
other set. 

In an effort to determine just what 
steps would be most effective in com- 
bating local oscillator interference, two 
general tests were recently made in the 
Cincinnati area. These tests, carried 
out by WKRC -WKRC -TV engineers in 
cooperation with local distributor tech- 
nicians, were made on a number of 

(A) (6) 

Fig. 1 

television receivers and antennas to 
determine the relative merits or radi- 
ating condition of each. 

In the first test, the actual radiated 
signal from the local oscillators of six 
different makes of receivers was meas- 
ured (under identical conditions) and 

(Continued on page 146) 

Table 4. Oscillator radiation of several TV sets. Note effect of antenna on radiation. 

SET SET TYPE I.F. 
FREQ. 

OSC. 
FREQ. 

OSC. RADIATION (µv /m) 

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 

A Intercarrier 26.3 201.55 37 100 58 58 72 68 
B Conventional 25.75 201.00 13 30 19 22 23 
C Cony sntional 26.6 201.5 12 24.5 10 8.5 7.7 
D Intercarrier 25.75 201.00 7 49 11 11.5 11 23 
E Conventional 26.3 201.9 7* 12* 5 10 11 7.4 

7 10.5 
F Conventional 25.75 201.00 3.3 7.2 3.4 3.8 3.4 

Test 1- Outside two -band folded dipole, with reflectors. 
Test 2- Outside Channel Master Di -Fan with reflector. 
Test 3- Inside Radion V antenna. 
Test 4 -No antenna; input terminals open. 
Test 5 -No antenna; 300 -ohm resistive load across antenna terminals. 
Test 6 -No antenna; 300 -ohm resistive load across tuner input. 
Test 7- Built -in antenna; set (E) only. 

*Lower readings on Tests 1 and 2 (Set E only) made with receiver's 72 -ohm input mismatched 
into 300 -ohm transmission line. Top readings made with input matched to transmission line 
through Miller No. 6162 72/300 ohm transformer. 
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Compiled by KENNETH R. BOORD 

T IS a pleasure this month to dedi- 
cate the ISW DEPARTMENT to 

- - the Blue Danube Network, an af- 
filiate of the U.S. Armed Forces Radio 
Service (AFRS) in Austria. We are 
indebted to John L. Shaffer, Station 
Manager, KOFA, for this data: 

The Blue Danube Network consists 
of three stations -KZCA, Salzburg, 
key station operating on 881 kc., 1 kw.; 
repeater transmitter at St. Johann, 
1367 kc., 350 watts; repeater transmit- 
ter at Zell am See, 674 kc., 1 kw.; 
WOFA, Vienna, 1034 kc., 1 kw.; KOFA, 
Linz, 890 kc., 1 kw., and the short -wave 
installation at Salzburg, 9.617, with 350 
watts. 

"Reception logs will be readily veri- 
fied by mail," says Mr. Shaffer. In ad- 
dition to his duties as Station Manager 
of KOFA, Mr. Shaffer directs all pub- 
licity of BDN; any inquiries regarding 
the Blue Danube Network are most 
welcome, he says. QRA is APO 714, 

Postmaster, New York, New York, 
USA. 

While Mr. Shaffer did not include 
current schedules with his latest com- 
munication, the last schedules from the 
station listed 9.617 on the air 0100 -1900 
(Sun. from 0200). 

Our best wishes go to the Blue 
Danube Network! 

* * * 

Stability of BBC Outlets 
Art Russell, California, sends along 

this interesting data from "Wireless 
World," British radio publication, about 
the "guaranteed accuracy of BBC sta- 
tions" : 

"The BBC radiates four transmis- 
sions that are guaranteed to have a 
frequency stability of 1 part in 10. 

"These standard frequency transmis- 
sions are the Light Program transmis- 
sion from Droitwich on 200 kc., which is 
broadcast daily from 0300 -1800 (EST); 
GRO on 6.180 in the 49 meter band; 
GSB on 9.510 in the 31 meter band, 
and GSY on 17.810 in the 16 meter 
band.... The frequencies of the stand- 
ard transmission on short -wave (GRO, 
GSB, GSV) are maintained well within 

(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, the 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. 

John W. Elwood, director. Radio Free Asia, and George H. Greene, Jr., president of 
the Committee for a Free Asia, attach the "RFA" radio microphone shield signifying 
the start of RFA broadcasts beamed toward those areas of China now behind the Iron 
Curtain. The first program, news and news commentary. was timed coincident to 
opening at San Francisco of the Japanese Peace Treaty Conference. Daily programs are 
short -waved from San Francisco to Manila where they are relayed 0830 -0952 to the 
mainland of China from DZ14, 6.110. English is from 0920 to closedown each day. 
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1 part in 10 of their nominal values. 
In view, however, of the Doppler effect, 
interference, and the vagaries of the 
propagation path, it is not expected 
that these transmissions will be suit- 
able for measurements requiring an 
accuracy better than 1 part in 10. 
These transmissions ... vary season- 
ally according to the requirements of 
the Overseas Service. . . . 

* * * 

Tests from Geneva 
This interesting item comes from 

Short Wave News, London : 

It is now possible to give full details 
of 'Radio Inter Red Cross' at Geneva, 
7.210, and for which thanks are due to 
M. Georges Kuhne, Head of the Broad- 
casting Service, International Commit- 
tee of Red Cross. Test transmissions 
were made on June 7, 9, and 11, and 
another series will take place during 
the autumn; following decisions made 
at the International Telecommunica- 
tions Conference held in Mexico City, 
the Swiss Broadcasting Corporation 
placed a transmitter (probably HEI3) 
at their disposal, and the tests were 
very successful. More than 500 recep- 
tion reports were received, from some 
30 countries, mostly in Europe, but 
also including Tangiers, Saudi -Arabia, 
and Australia. M. Kuhne goes on to 
say : 'Radio fans have been most help- 
ful. A good third of the communica- 
tions received came from them, and 
their reports were most valuable. This 
was less often the case of casual listen- 
ers, who have not the same technical 
knowledge and experience. Certain 
zones seemed completely "dead" -Italy 
(south of Rome), Sicily, Tunisia, 
Greece, and the Southern Adriatic re- 
gion. We may have been heard there, 
but no reports have been received. It 
would be helpful if your readers in 
those areas would undertake to listen 
to the next tests and we would be very 
glad if you would kindly make the sug- 
gestion to them.' " 

* * * 

Club Notes 
Sweden -Temporarily, the Scandi- 

navian DX -Club has had to change the 
format of its monthly publication from 
the attractive magazine Nattugglai 
(Night Owl) to a mimeographed bul- 
letin, due to rising costs of publication. 
However, the club hopes to return to 
the magazine format early in 1952. 

USA -The United 49'ers Radio So- 
ciety has announced that its newly - 

(Continued on, page 118) 
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WORK 7 BANDS 

With The "LB -VEE; 

STAN .1//11\S/1\. 

ever-all view of the home -built 
antenna tuning system which will 
handle operation on seven bands. 

31u1li-band antenna system featuring "'suilehable'' 
direrliril y and operating ïronl 2 through 160 tn. 

r \ HIS article is dedicated to that 
luckless ham who would like to 

- - own an "antenna farm" -filled 
with antennas for every band from 2 
meters to 160 meters -but who is stuck 
with a city lot. The article describes a 
backyard antenna system which per- 
forms on all of the bands mentioned 
-and does it surprisingly well. 

This antenna, which the writer has 
immodestly dubbed the "LB- Vee ", has 
a lot to recommend it to supplement 
the single -band beams of the ham 
fortunate enough to have space for 
a number of antennas. For the ham 
who has space for only one antenna, 
it is just about what the doctor or- 
dered. For example: 

On 10 meters, the antenna is an 
honest -to- goodness "Vee" beam, with 
a gain of 6 -8 db in two directions over 
a fairly wide azimuth in each of the 
directions. To allow covering just 
about any additional direction, either 
leg of the "Vee" can be fed as a 
long wire, giving a theoretical gain 
of 2 db -and a practical DX gain of 
a lot more. 

The antenna can be used on 15 
meters, with a 5 db plus gain, when 
and if we ever get the band. 

On 20 meters the "Vee" beam hook- 
up gives a 4 db plus gain (because 
of increased low angle radiation, this 

December, 1951 

is a lot more than equivalent to 
doubling the power) in the two fa- 
vored directions. Most of the rest of 
the compass can be covered by the 
switching technique employed. 

On 40 meters, the antenna will out- 
perform a doublet (at the same 
height) especially in low -angle DX 
communication. 

On 80 meters, the antenna is at 
least the equivalent of a good doublet. 
And on 160 meters. the antenna be- 
comes a Marconi or an antenna - 
counterpoise. 

In addition to these bands, the an- 
tenna can be used on both 6 meters 
and 2 meters, with a gain of as much 
as 10 db from the "Vee" beam. 

Among its other advantages, the 
antenna makes use of a characteristic 
of all long wires in that it works well 
at a fairly low height. The writer's 
antenna is only 25 feet high at the 
vertex and about 15 feet high at the 
far ends. Any doublet to be effective 
for low angle radiation on 10 or 20 
meters needs to be a lot higher. Fur- 
ther, since the antenna is made en- 
tirely of wire, plus a few plastic 
feeders, it is much neater than any 
ordinary beam made of tubing, an im- 
portant advantage in many neighbor- 
hoods. 

The versatility of the antenna is 

accounted for by two features. First 
the feeder length. plus the antenna 
itself, is such that the system is read- 
ily resonated with the simplest of 
antenna tuners. Second, the antenna 
is fed with a three -wire feeder system, 
which makes it practical to feed both 
legs of the antenna, or either leg 
alone. 

The legs of the antenna are 103 feet 
long. Ideally, they should be put up 
in the form of a "Vee ", with an angle 
of 70 degrees. However, the antenna 
will work, and will show noticeable 
gain even on 20 meters, with an in- 
cluded angle as small as 45 degrees. 
Likewise, if most of the operation is 
going to be on 14 megacycles and low- 
er in frequency, the included angle 
can be made as great as 100 degrees. 
An angle of 90 degrees is ideal for 
20 meters, if this is the "most used" 
band. 

The direction -shifting "brain" of the 
antenna is a special, but simple, tun- 
ing unit which is coupled through a 
length of coax to the transmitter. The 
three -wire feeder connects to this 
tuner. 

The tuner itself consists of two 
separate tuning circuits. One, built 
around a 150 µµfd. (approximately) 
transmitting type tuning condenser, 
provides a series tuned circuit on 160 
meters and a parallel tuned circuit on 
80 meters, both using the same coil, 
which is fixed in the unit. The sec- 
ond tuning circuit (the tuning con- 
denser is approximately 40 µµfd.) uses 
plug -in coils which allow tuning up 
for 40, 20, and 10 meters. Two meters 
and 6 meters are handled differently, 
as discussed later in the article. 

The three -wire feeder goes to three 
jacks on a polystyrene strip. A pair 
of flexible leads, fitted with plugs 
(mounted on a length of polystyrene 
equipped with a small wooden handle) 
can be plugged into any two of three 
jacks, thus providing a simple switch- 
ing system for feeding both feeders 
(and thus forming a "Vee" beam) or 
the "dead" feeder and one of the legs 
of the "Vee". 

The other ends of the pair of flex- 
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Close -up view of the feedline. Spacers are 6'" apart and conductors are spaced 7 /s ". 

ible leads go to another pair of plugs 
mounted on a polystyrene strip. These 
plugs go into a pair of jacks arranged 
along in a row and wired up in such 
a way that simply selecting the 
proper pair of jacks automatically in- 
sures that the antenna and tuner are 

properly connected for tune -up on 
each band. The diagrams show how 
this is done. 

The variable condensers used in the 
original tuner came from one of the 
"TU" tuning units of a BC -375, a 
piece of surplus gear which almost 

Connections for (A) feeding the 80 meter "center fed" antenna; (B) the 'Wee " beam for 
40, 20, and 10 meters: (C) the 160 meter Marconi or antenna counterpoise; (D) feeding 
single leg as long wire on 20 and 10 meters. Note that coils L, and L. are used to 
cover 40, 20, and 10 meter bands while coils L and L. are used to cover 80 and 160 
meter bands. Coils L and L are the same irrespective of band covered, however, for 
80 meters all of L is used while for 160 meters only half of the coil is connected 
in circuit. L and L, are plug -in units and differ for 40, 20, and 10 meter operation. 

(A) 

GND. 
OR 

CTPSE 

CO-AX 

L4 

(C) 

C1 -150 µµtd. var. trans.-type cond. 
C5-50 µµEd. var. trans. -type cond. 
L5, L.-See teat. 
L5- Center -link plug -in coil. If handwound: 10 

m:8 t. #14, 13/4" i.d., spaced to 2": 20 

4 
DIRECTIVITY 

. I . 

CO-AX 

(B) 

DIRECTIVITY 
THIS LEG 

MAY BE FED 
INSTEAR 

DIFFE REN 
FO 

T 

DIRECTIVITY 

CO-AX 

(D) 

m. -8 t. #14, spaced to 7 /s "; 40 m. -16 t. 
#14, spaced to 13/4 ". 20 and 40 re. coils 
2" i.d. 

L5-10 m. -3 t.: 20 m.-3 t.; 40 m. -4 t. "III coil, 
to be of ignition wire wound directly on L, 
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every ham has. If you are an excep- 
tion, probably one of your ham friends 
has half a dozen which he bought as 
irresistible bargains and has never 
used and from which he can be parted 
at very reasonable cost, particularly 
if the XYL has noticed them kicking 
around the house! 

The tuning condensers are mounted 
on a piece of Presdwood for easy con- 
struction, although metal can be used 
instead. The coils for the set are all 
homemade in order to keep the cost 
low. 

The 160 meter and 80 meter coil 
(L:,) is self -supporting -being wound 
of 65 turns of number 18 wire (enam- 
eled)- sufficient for powers up to 150 
watts or so -which is wound on a 2 
inch mailing tube over a couple of 
layers of wax paper. The turns of 
wire were separated by "interwind- 
ing" with number 20 d.c.c. wire -then 
the d.c.c. wire was removed, and the 
coil doped with china cement, applied 
liberally in strips, and allowed to dry 
for several days before the second coat 
was applied. Then, after more drying, 
the mailing tube was removed by de- 
stroying it with a pair of long nose 
pliers and the coil was ready to mount 
on the standoff insulators. 

Thin polystyrene strips, cemented to 
the outside of the coil, form a winding 
surface for the pick -up coil (L,) which 
consists of 18 turns of number 20 d.c.c. 
wire. 

The plug -in coils can be standard 
transmitting coils with a fixed center 
link or they can be home -made, as 
previously described. The 10 meter 
coil can be spaced out by hand and 
the 20 meter and 40 meter coils spaced 
by interwinding wire, as described 
before. If the coils are homemade, 
the pick -up coils can be wound direct- 
ly over the coil winding, using a wire 
with very good insulation, such as auto 
ignition wire. 

The coax which connects the tuner 
to the transmitter feeds to a common 
connection for the braid. The center 
conductor of the coax goes to a plug, 
which is inserted into one or the other 
of two jacks. One jack is connected 
to the pick -up coil on the 160 -80 meter 
tuner, the other to the jack feeding 
the pick -up coil on the plug -in coils. 

The 33 foot feeder for the antenna 
is a bit unusual in that it uses 3 wires, 
and is very closely spaced. Close 
spacing was adopted so that the an- 
tenna can be used on high frequencies 
without excessive line radiation. It 
works out very well on low frequen- 
cies, of course, but does make feeder 
construction more difficult in that a 
lot of spreaders are required. In the 
original antenna, in which the wires 
are spaced %" apart, a spreader was 
used every 6 inches. 

Because a lot of spreaders are used, 
it is important to keep them light in 
weight. Fairly thin polystyrene (clear 
plastic) is ideal. The material is easy 
to work. The feeders for the antenna 
illustrated were prepared with no 
other tools than a hack saw, a file, 
hand drill, and a lot of elbow grease. 
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The writer's antenna uses number 
18 enameled wire for the feeders, 
which was deemed more than ample 
for the 120 watt rig in use. Magnet 
wire should be used for the feeders 
(not hard drawn wire) and the 
spreaders can be attached by simply 
wiring the spreader to the center feed- 
er by means of number 22 enameled 
wire. The feeder can be further 
strengthened by daubing the end of 
the spreader, at the point where the 
two wires go through, with china ce- 
ment or coil dope. 

Number 18 copperclad steel wire is 
ideal for the antenna itself, being easy 
to keep taut and very inconspicuous. 
However, it snarls easily -so handle 
it with care or you will have a two - 
hour job unscrambling the mess. The 
steel core gives the wire all of the 
nasty qualities of a steel spring! 

Standard antenna insulators can be 
used, of course, but the writer used 
short lengths of 1/ inch polystyrene 
rod -again in the interest of being 
inconspicuous. 

The feeders run to a triangular - 
shaped piece of polystyrene which is 
attached to the pole at the vertex of 
the "Vee." This serves as a kind of 
universal joint which makes stringing 
the feeders a lot easier. 

Finding space for the antenna is 
something of a trick, particularly in 
a city in which building sites are 
small. Of course, if you have a good, 
big tree in the front yard, and your 
yard is wide enough in the rear for 
the antenna, you are "in like Flynn." 
In most cities with which the writer 
is familiar there is just about space 
enough between the house and the far 
side of the alley for the necessary 
length -which means that one prac- 
tical way out is to tie the antenna 
to power line poles across the alley 
(perhaps cutting across one corner of 
the rear of the neighbor's lot) -a tech- 
nique which can be worked, of course, 
only if the power company is reason- 
ably broad -minded about such things. 
The high end of the antenna can be 
at the house end so that the antenna 
can be well down the pole below the 
power lines, and hence safe enough. 

If you can't work this out, another 
practical dodge is to do a selling job 
on your neighbors across the alley, 
and tie your "they're practically in- 
visible" wires onto the neighbors' 
houses. How practical this idea is will 
depend upon such variables as TVI 
relations and your selling ability! 

Failing in all other efforts, and only 
then, the antenna legs can be reduced 
to 67 feet, and used without change in 
the tuning system on 10 meters and 
20 meters. For 40 meters you will 
have to shift to series tuning and do 
some experimenting to see whether 
series or parallel tuning works the 
best on 80 meters. The 160 meter 
performance is bound to be poor, al- 
though with a loading coil connected 
in series with the ground lead the an- 
tenna can be made to tune up. Gain 
will suffer seriously on all of the other 

(Continued on page 148) 
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® UTSIDE the service shop a 
snowy, blustery, first December 
storm had all the signs on Main 

Street swaying and squeaking under 
its impact. Inside, the mood of Bar- 
ney, the apprentice technician, matched 
the foul weather perfectly. 

"What you got your face all screwed 
up about ?" Mac, his boss, asked him. 
"Your nose is out of joint like the pres- 
ident of the WCTU catching a whiff of 
the town drunkard's breath." 

"Aw, it's this stinking selenium 
rectifier," Barney replied. "I used to 
think a burned -out power transformer 
smelled bad, but that's like attar -of- 
roses compared to the rotten -egg smell 
of one of these rectifiers that has been 
too hot. These darned selenium jobs 
should never have been used in radio 
and TV sets anyway." 

"And why not Mac asked with a 
quick show of interest. 

"Because they're simply no good," 
Barney said with the positive assur- 
ance of youth. "They do not last any 
length of time; they are hard to check 
and hard to replace; they release heat 
underneath the chassis where you don't 
want it; they go to the bad just sitting 
on the shelf; they -" 

"Whoa! Hold up!" Mac interrupted. 
"Them's mighty sweeping charges 
you're making, pardner, and you're 
making them to a man who is just 
oozing with information on these se- 
lenium jobs." 

"Since when did you become an au- 
thority on selenium rectifiers ?" Bar- 
ney asked suspiciously. 

"Since, after noticing a few months 
ago that we were replacing an increas- 
ing number of these units, I sat me 
down and wrote to several of the corn - 
panies who make them and asked for 
information about what could cause 
these failures. Most of them snapped 

BARNEY VS. SELENIUM RECTIFIERS 

right back with answers to my ques- 
tions -and to my charges -for I listed 
about the same bunch of gripes that 
you came up with. One of them even 
called me on the telephone and gave 
me about a fifteen -minute discourse on 
the care and feeding of selenium recti- 
fiers. After listening to this and after 
reading and digesting all of the dope 
sent me, I have an altogether different 
slant on these units than I had before." 

"Such as -" Barney prompted. 
"Well, first let's take up that busi- 

ness about their not lasting very long. 
These rectifiers were introduced in 
1946; and now, five years later, they 
are just beginning to go bad. Five years 
is pretty good for a unit that sees the 
heavy -duty service that a rectifier does. 
Of course, that still falls short of the 
put- them -in- and -forget -them and the 
built -to -last- the -life -of- the -set claims 
with which some manufacturers 
launched their own particular brand 
of rectifiers; and personally, I hold 
these same manufacturers responsible 
for much of the dissatisfaction with 
metallic rectifiers today. Deliberately, 
or through mistaken enthusiasm cou- 
pled with insufficient testing in the 
laboratory, they gave the impression 
that selenium rectifiers would last for- 
ever. Unfortunately, this just isn't so. 

"Possibly the copywriters fell into 
this error because they knew that me- 
tallic rectifiers can be built to last an 
almost indefinite period of time under 
very adverse conditions if such matters 
as weight, bulk, and cost can be disre- 
garded. Rectifiers designed for spe- 
cific applications in industry are often 
of this nature and are highly regarded 
for their dependable long life. Those 
made for radio and television sets, 
however, must be as light as possible, 
occupy as little space as possible, and 

(Continued on page 149) 
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By 
B. ?11. TREMAINE, D.Sc. 

Audio CDnsultant 

r \ HE name "circuit laboratory" 
(sometimes called a "transmis- 

- - sion laboratory ") is the one most 
commonly applied to the audio -fre- 
quency laboratories of motion pic- 
ture, radio broadcasting, or recording 
studios where experimental and main- 
tenance work pertaining to audio -fre- 
quency equipment and systems is per- 
formed. 

The laboratory uses many pieces of 
equipment, including distortion and 
gain /frequency measuring equipment, 
amplifiers, oscillators, oscilloscopes, 
squarewave generators, intermodula- 
tion analyzer, repeat coils, pads, and 
terminations, to name but a few. 
Most of this equipment is mounted in 
standard relay racks. 

The rack method of mounting elec- 
tronic equipment originated with the 
telephone industry, where it is the 
practice to mount amplifiers, relays, 
and switching gear in steel racks. This 
type construction provides ease of op- 
eration and accessibility, easy inter- 
connection of units, and facilitates 
maintenance. 

The racks are constructed of two 
channel -iron side pieces, held together 
by strap iron at the top, and at the bot- 
tom by two pieces of 4 by 6 inch angle 
iron. Starting at the top of the rack 
and continuing downward, holes are 
72 
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Fig. 1. Typical "circuit laboratory" instal- 
lation showing equipment mounted in racks. 

Part 10. A discussion of the various pieces of 
equipment used in audio frequency laboratories. 

drilled and tapped in the front surfaces 
of the rack side pieces in multiples of 
13/4 inches for mounting equipment. 
The height of these racks varies from 
4 to 7 feet depending on the type and 
amount of equipment to be carried. 
When installed, these racks are set on 
wooden pieces 4 by 4 inches square, to 
allow audio lines and power connec- 
tions to be brought under the racks to 
terminal blocks at the bottom. Fig. 1 
shows a group of racks in the process 
of installation. 

Rack -mounted equipment is gener- 
ally interconnected by a series of jacks, 
mounted in "jack strips," Fig. 2, that 
provide access to the equipment input 
and output circuits. Connection to the 
jacks is accomplished by the use of 
patch cords similar to the one shown 
in Fig. 3. 

The jack strips are mounted at a 
convenient operating height in the 
racks, and contain both "normal" and 
"open circuit" types. Running from 
these jacks are shielded audio lines to 
other parts of the laboratory and build- 
ing. The lines are divided into two 
classifications, "low" and "high" level. 
Low -level lines are used for input cir- 

cuits and high level for output circuits. 
Lines which are confined to the racks 
or equipment within the laboratory are 
often designated "tie lines," while those 
running out of the laboratory are 
termed "trunk lines." As a rule, high - 
level lines carry signal levels above 
"zero level" and the low -level lines 
carry those below zero level, zero level 
being the reference level in use for the 
particular laboratory, which is gener- 
ally 1 milliwatt. However, some in- 
stallations still use the 6 milliwatt ref- 
erence level. This is particularly true 
of the motion picture industry. 

For simplicity of operation, trans- 
mission lines are numbered as "LL -1," 
"LL -2, "HL -10," "HL -20," etc., and are 
referred to as "originating" and "ter- 
minating" at certain points in the 
plant. When several low- and high - 
level lines run to a certain section of 
the building or laboratory, they bear 
similar numbers. An example would 
be, "LL -2" and "HL -2." These num- 
bers are never duplicated regardless of 
location or number of lines required. 

Equipment designed for rack mount- 
ing is constructed in such a manner 
that it may be mounted in any position 
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in the rack, along with jack strips and 
other equipment, using standard pre- 
cut panels. 

Panels intended for rack mounting 
are 19 inches in width, the height vary- 
ing in multiples of 13/4 inches. Panel 
sizes start at one multiple high (13/4 

inches) and continue to 7 multiples 
which corresponds to 1214 inches. The 
material may be either steel or alumi- 
num approximately 16 inches in thick- 
ness. Each panel is notched at the 
ends in such a manner that it may be 
mounted any place in the rack frame. 
Although the dimension for a three 
multiple panel is 514 inches, actually 
all panels are cut 1 /;o inches under size. 
This is to allow for variations in the 
rack mounting holes and the equip- 
ment panels to be mounted. 

Standard dimensions have also been 
agreed upon for the mounting of ter- 
minal blocks at the bottom of the rack, 
to allow the connection to internal and 
external equipment. These terminal 
blocks may be seen in Fig. 1. 

Fig. 4 shows a typical audio fre- 
quency development laboratory. In the 
first rack at the left is mounted an os- 
cilloscope, voltage and power ampli- 
fiers. Rack two contains an intermod- 
ulation analyzer, while rack three car- 
ries a volume indicator, gain set, audio 
oscillators, and jack strips. In rack 
four are two special low noise ampli- 
fiers and two distortion measuring sets. 
The balance of the racks contain a 
high quality radio set, fixed and vari- 
able attenuators, patch bay, repeat 
coils, filters, equalizers, terminations, 
regulated power supplies, and meters. 
At the rear of the racks are power sup- 
plies for operation of the various de- 
vices. This equipment is mounted in 
standard relay racks, similar to those 
illustrated in Fig. 1. 

Referring again to Fig. 1, it will be 
noted that external shielded lines have 
been run to the bottom of the racks 
and tagged ready for connection to the 
terminal blocks at the bottom. Cable 
forms will then be run from these ter- 
minal blocks to the various pieces of 
equipment in the upper portions of the 
racks. 

A frequent practice, particularly in 
installations where the equipment is 
mounted in floor racks, is to run 4" by 
4" metal "gutter" under the entire 
length of the racks. This gutter con- 
tains a metal separator which divides 
it into two parts for separating the 
high- and low -level lines that inter- 
connect the racks or run to other parts 
of the laboratory. However, if this 
method of construction is impractical, 
cable forms may be run along the wall 
on supporting hooks. In either type of 
installation, the lines are always run 
to terminal blocks at the bottom of the 
racks, then to the equipment above. 
Separate blocks are provided for a.c. 
power connections. 

Transmission lines generally consist 
of a pair of #19 "tinned copper, enam- 
eled" wires which are cotton covered, 
twisted, and encased in a "tinned cop- 
per" shield. Over this shield is placed 
a "cloth braid" or "lead sheath." For 

December, 1951 

,.. 

1ri éáiy +------..-----.---1----a---.r------- 
ic? iri ii 

Fig. 2. A "jack strip" of the type used to interconnect rack- mounted equipment. 

circuit laboratory work and sound in- 
stallations, the braided cloth type wire 
has been found more practical since 
changes which may be necessary in the 
cable structure can be made more eas- 
ily. This particular wire is shown in 
Fig. 6, Part 8 of this series. 

Normally, equipment requiring a.c. 
power for its operation is placed in a 
section of the rack or racks where the 
a.c. fields will not intercouple with 
other equipment operating at a low 
level, or would otherwise be affected 
by the close proximity of an alternat- 
ing current device. 

One of the most important details of 
any large sound installation is the 
"grounding system." A good ground 
system contributes tremendously to the 
stability and operation of equipment. 
This is particularly true where elec- 
tronic devices are used for the setting 
of standards, and are required to re- 
produce precise measurements over a 
long period of time. Stability, relia- 
bility, flexibility, and ease of operation 
are all dependent upon construction 
and proper installation of the ground 
system. 

One of two methods of grounding may 
be employed, the "common ground" or 
the "transmission" or "system ground." 
In the common ground method, a single 
"ground wire" is used to connect the 
various pieces of equipment to the 
main ground connection. This is illus- 
trated in Fig. 5. 

In this illustration is shown a rack 
containing four units of which two are 
"low level" voltage amplifiers, and two 
are "power amplifiers." Amplifiers de- 
signed to operate at low levels, such as 
microphone or photocell preamplifiers, 

Fig. 3. Typical patch cord which uses a 
241A type plug on each end of the cord. 

have very low internal noise and re- 
quire a good ground connection to 
maintain the low noise level. Power 
amplifiers as a rule are operated at a 
fairly high output level and generally 
have a higher internal noise level, but 
they also require a good ground con- 
nection to reduce noise and hum com- 
ponents to a minimum. If all the units 
in the system are grounded by a com- 
mon wire as shown, the noise of units 
3 and 4 would be induced in series with 
the ground return of the voltage am- 
plifiers 1 and 2. Also, it will be noted 
that any noise in the ground circuit of 
unit 1 is added to the ground noise of 
unit 2, and the combined ground noises 
of units 1 and 2 are added to that of 
unit 3. Likewise, the upper units add 
their noise to that of unit 4, therefore 
the ground bus carries noise currents 
which are the total of the combined 
noises generated by the four units. 

Although the actual resistance of the 
ground wire might be only a few hun- 
dredths of an ohm, nevertheless, a 

Fig. 4. An audio frequency development laboratory showing diversity of equipment. 
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Fig. 5. "Common ground" method of grounding 
various pieces of the recording equipment. 
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Fig. 6. Alternate grounding method known as 
the "transmission" or the "system ground." 

small "voltage drop" (due to the noise 
currents) will exist along the ground 
wire, and high -gain, low -level ampli- 
fiers will be affected by the amount of 
noise currents traveling down the 
ground wire. Thus, the noise level of 
all the units would be increased. 

The common ground is not recom- 
mended for large installations, because 
of the great amount of flexibility re- 
quired. Also, the patching of various 
units creates "ground loops" which 
cause "crosstalk," noise, or "oscilla- 
tion" in the system. However, small 
systems which are fixed in operation 

Fig. 7. Details of the "system ground" 

may be grounded using the common 
ground system. 

The actual ground connection, in a 
large installation, is composed of many 
square feet of copper plate buried in 
moist ground from which a heavy cop- 
per "ground bus" is run to the central 
part of the installation. If this is not 
practical, the ground connection may 
be attached to a water main, but never 
to a gas pipe, as the threaded portions 
are generally filled with compound to 
seal the threads which acts as an in- 
sulator, resulting in a very high re- 
sistance connection to the earth. It is 
also the practice, in many localities, to 
use insulated connections between the 
gas meter and the street gas main to 
reduce the effect of electrolysis be- 
tween electrical conduit and the gas 
pipes. 

The whole purpose of a ground is to 
supply a very low resistance connec- 
tion to the earth which stabilizes the 
installation, preventing oscillations and 
"drains off" extraneous noises that 
might be induced from power lines and 
other sources. The ground wire must 
always be insulated in order to keep it 
from coming in contact with other 
grounds and thus defeating its purpose. 

The second method of grounding is 
the "transmission" or "system ground," 
which is used in large installations to 
facilitate the location of noise in equip- 
ment, to prevent crosstalk between 
units, and to generally stabilize the 
system as a whole. This method of 
grounding is widely used in the audio 
industry and is to be preferred over 
other methods. 

How the "transmission" or "system 
ground" method functions is shown in 
Fig. 6. Several pieces of rack -mounted 
equipment are shown along with the 
external power supplies. Each piece of 
equipment has its own input and out- 
put pair, and connections to an exter- 
nal power supply, in addition to a ter- 
minal marked "CG" or chassis ground. 
This latter terminal post is tied di- 
rectly to the metal chassis of each 
piece of equipment. 

In this type of ground system, the 
"B minus" terminal is not connected to 
the chassis, as would be the case where 
the common ground system is em- 
ployed, but rather is left "floating." 
Fig. 7 illustrates how this is accom- 
plished. 

This latter diagram shows a two- 

showing how "B minus" is left floating. 
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stage amplifier which is transformer - 
coupled at both its input and output, 
as well as interstage. It will be ob- 
served that the transformer cases are 
grounded to the chassis, while the 
transformer cores and the envelopes of 
the tubes are tied to the "B-" terminal. 
The terminal marked "CG" (chassis 
ground) connects only to the metal 
chassis and the shields of any inter- 
connecting wires. This type construc- 
tion reduces the possibility of inducing 
ground noises into the tube circuits, 
transformer cores, and power supply. 

Referring again to Fig. 6, it will be 
noted that each unit in the rack that 
requires a source of power has sepa- 
rate shielded pairs run between the 
power supply and the amplifier unit. 
Also, a separate ground wire is run 
from the minus terminal of each power 
supply directly to the ground bus to 
provide the "B minus" with a ground. 
The chassis ground wire (CG) may be 
dispensed with, if a good ground is ob- 
tained through the frame of the rack 
to the chassis. Sometimes this is rather 
difficult to obtain because of paint and 
rust on the rack side pieces. The shields 
for each input and output pair are 
grounded by running a separate wire 
for a group or "form" to the main 
ground bus. Although the lines com- 
prising the input and output cables 
are shown separately, they are actually 
laced together into a "bundle" or 
"form." These wires are shielded pairs 
with a cloth braid over the outside to 
prevent the shield of one pair contact- 
ing that of another. The shields are 
then connected together at the lower 
end of the form and a single ground 
wire run to the "rack ground." 

In this system all ground wires must 
be insulated to keep them from touch- 
ing any other grounds and causing 
ground loops between the wiring. Also, 
under no circumstances should the 
shields be grounded at more than one 
point, as this, too, would cause a 
ground loop and might induce noise or 
hum into the system. Ground wires 
running from the cable forms are gen- 
erally #18 stranded wire, while those 
running from the rack to the main 
ground are #4 or #6 gauge wire. 

At the bottom of each rack is a 
ground bus of heavy copper about 134 " 
by ?i " mounted just above the base of 
the rack. If several racks are placed 
alongside each other, the copper bus is 
continued in one piece across all the 
racks and the main ground connection 
brought to its center. On the other 
hand, should several racks and other 
pieces of equipment be involved, but 
separated by several feet, the ground 
is run to each rack separately. 

Fig. 8 shows how ground loops are 
created. Assume that two pieces of 
equipment, A and B, are connected by 
means of a shielded cable pair and that 
the shield on this wire is bare and 
grounded at each end. It is a well - 
known fact that there are many elec- 
trical currents flowing in the ground 
as a result of the grounding of various 
pieces of electrical apparatus, such as 

(Continued on page 127) 
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German crowd, part of the 1,250,000 from East and West Berlin, sees a typical RCA television program. 

Seedoms window in the /Tort curtain " 
You've read the story of last summer's 
TV demonstrations in Berlin. It at- 
tracted a million and a quarter Germans 
-including thousands who slipped 
through the Iron Curtain to see West- 
ern progress at work. 

Behind this is another story: How RCA 
engineers and technicians broke all records 
in setting up these Berlin facilities. The 
project called for a TV station and studio, 
a lofty batwing antenna, and the installa- 
tion of 110 television receivers at strategic 
points. Such a program would normally 
take several months to complete. It was 

D rtmLr, 195 1 

installed and put to work by RCA in a 
record -breaking 85 hours! 

Programs witnessed by Berliners included 
live talent shows, sports events, news com- 
mentaries, and dramatizations of the Marshall 
Plan. Observers pronounced reception fully 
up to American standards -another impressive 
demonstration of democracy's technical in- 
genuity and leadership. 

* 

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

Part of the 401 cases of RCA equip- 
ment shipped to Berlin for tele- 
vision demonstrations. 
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PROOF OF THE NEW 0 -7 OSCILLOSCOPE'S 

OUTSTANDING PERFORMANCE 

Below are actual, unsetouched photographs 

ing frequency response charactETistiOcs7OE,LI,ó the W Et9isZ a 
HEATH- 

10 K 
e 

showing the outstand- 

KIT OSCILLOSCOPE. 
qOD 

wave -to the right 
ht ant 

MC sine 

wave as they actually appear 
highly severe tests to make 

In any 
scope 
best of scopes will 
show traces 

the these) and 
O -7 really comes 
through. 

NEW STYLE AND BEAUTY 
Style that's modern, yet functional - that's the trend of today - and Heath- kits are right up to the minute. Note the cut showing the new V -5 and AV -1 cabinet and panel construction. The front panel and rear cover slide right over the recessed flange of the case thereby eliminating sharp edges and pointed corners. The voltmeter kit, aren't "shelf" or "mounted" instru- ments they're moved about on the bench a lot and thus the new compact size and specially designed cabinet, - Another 1952 Heathkit feature. 

A STATEMENT FROM 
SIMPSON ELECTRIC CO. 
In choosing Simpson Meters for their Heath- kit VTVM, the Heath. Co. has set a new high standard of kit meter quality. The same high quality of material, workmanship and de- sign that has given Simpson the reputation for building 'Instruments That Stay Accu- rate" is found in the Heathkit Meter Move- ment. 

SIGNED 
SIMPSON ELECTRIC CO. 

HEATHKIT PRECISION RESISTORS 

Where exact resistance values are required for 

instrument accuracy, the Heath Co. has spared 

no effort in supplying the finest resistors avail- 

able. P 
ntal 
ecision 

Carbon 
resistors 

Inc.,aand 
manufactured 

W ilcor rCorp., 

meet the rigorous JAN (Joint Army -Navy) 

specifications and are small 
i 

size, a e 

non- inductive, highly m le have low tem- 

perature coefficient, ny r 

accuracy. You'll 
in 

Heathkits. 

A STATEMENT FROM 

CHICAGO TRANSFORMER 

It is indeed gratifying to note the outstand 

ing sales records you are building with you 

This sales success is readily understand 

able, since we are cognizant of the high 

quality standards you have established for 

your component suppliers. 
We at Chicago Transformer are proud that 

our product has contributed to t the recog- 

nized 
gf 

nized quality and increasing p p 

Heathkits. 
CHICAGO TRANSFORMER DIVISION 

Essex Wire Corporation 

L. S. RACINE . 

Vice -President and Sales Manager 

COLLEGES 
USE HEATHKITS 

Colleges and Universities through - 
Out the 

country are using Heath - their electrical engineering, radio, and physics laboratories -- Heathkits are the answer to good test equipment at low cost lu being rugged, dependable, and ac- curate. Trade schools are having their students build Heathkits to obtain a first hand working knowledge of test equipment and 
to ,eä the practical experience 
kits fill schoolsneedsn' Hearh- 
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Watt LABORATORY LINE HEATHKITS 

NEW 4 ( a" 
A.C. V A C U U M T U B E 

MODEL AV -1 

Shipping weight 5 lbs 

Now - as a Heathkit - at a 
price anyone can afford, an AC VTVM. 
A new kit to make possible those sensitive AC 
measurements required by audio enthusiasts, laboratories, and experimentors. 
Here is the kit that the audio men have been looking for. Its tremendous range 
of coverage makes possible measurements of audio amplifier frequency response - gain or loss of audio stages - characteristics of audio filters and attenuators - 
horn investigation - and literally a multitude of others. Ten ranges consisting of 

full scale .01, .03, .1, .3, 1, 3, 10, 30, 100, 300 volts RMS assure easy and more 
accurate readings. Ten ranges on DB provide for measurements from -52 to 

4-52 DB. Frequency response within 1 DB from 20 cycles to 50 KC. 
The ingenious circuitry incorporates precision multiplier resistors for accuracy, 

two amplifier stages using miniature tubes, a unique bridge rectifier meter circuit, 
quality Simpson meter with 200 microampere movement, and a clean layout of 

parts for easy wiring. A high degree of inverse feedback provides for stability and 

linearity. 

2 Simple operation is accomplished by the use of only one control, a range 

50 switch which changes the voltage ranges in multiples of 1 and 3, and DB 
ranges in steps of 10. 

The instrument is extremely compact, cabinet size - 4W' deep x 

4- 11 /16" wide x 7;,3" high, and the newly designed cabinet makes this 
the companion piece to the VTVM. For audio work, this kit is a natural. 

N E W glCel- ` 6:e 
AUDIO FREQUENCY METER KIT MODEL AF -1 
Shipping weight 12 lbs. 

$3 so 

A NEW Heathkit Audio Frequency Meter -- the ideal instrument for determining frequennc, from 20 cycles to 100 KC. Set the selector switch to the proper range - feed the signal into the input terminals - and read the frr- 
quoperate, fro 

the meter - completely simple to 
Quality a Siyetsde 

dependable results. 
has two plainly marked scales 

microampere meter 
These scales, read in conjunction wiui0t he1seven position selector switch, give full scale readings of 100, 300, 1000, 3000, 10,000, 30,000, and 100,000 cycles. Convenient ranges for fast and easy readings. 

For greatest accuracy. the 1-3-10 ratio of ranges is maintained and each range has indi- vidual impedance is high (1 megom)1 oraneglig bleocircuit loading. A signal 
voltage anywhere between 2 and 300V can be fed directly into the instrument 
and a change in signal voltage between these limits will not affect the meter 
reading. In addition, input wave shape is not critical (the unit will read the 
freTquency 

tube fcomplement 
wave 

onsists o ua 6SJ7hamplifier and clipper, and clipper, 6H6 meter pulse rectifier, 6X5 6V6 amplifier OD3 /VR150 voltage regulator. Power supply rectifier, and Construction is simple, and quality components are used throughout. 

NEW 

Wegaa ee SQUARE WAVE 

GENERATOR KIT 

NEW q UzT 
I O M 

INTERMO LH 

ANALYZER KIT 
Intetmodulatitebeingtacceipteduby 
mont is rapidly inters and audio 
more and more engineers determine 

the best way 
amplifiers, 

the characteristics of etc. - j 

shows ng hoemu, 
shows up those undesirable character-1 

which other methodsfai 
listening fa- 

tie 
The Heathkit s 

choice 
lntermodulation thigh fre- 

quencies te- 
--"". 

quench and oneclown frrequencycr(fre- 

"' 
queer 1 ratios of low 

MODEL IM -1 

high 
Both I :l s a: 

vL t. 1I lbs. 
to high frequenaes can be set up for 

Shipping 
by testing, and panel control rand the in- 95? by means of a P 

strument s own VTVM. An output level 

desired 
supplies the mixed impedance of 

at the 

thousand 
level with an The At imp 

two ohms. 
l 

ontroleand 1proper e filter 
r 10 %r and 

has input the instruments VTVM to 
operating niants feeding volages for oP 

read i 

Built-in 

pplytlfurn 
furnishes all 

of 30 

3r /e. Builtan Po'er supply 

You wont want to he Without this new, and efficient means of testing 
the instrument. 

The new Heathkit Square Wave Generator Kit with its 100 KC square wave opens an entirely new 

field of audio testing. Square wave testing over this wide range will quickly -show high and low 

frequency response characteristics of circuits - permit easy adjustment of high frequency com- 

pensating networks used in vidio amplifiers - identify ringing in circuits - demonstrate trans- 
former characteristics, etc. 

The circuitry consists of a multivibrator stage, a clipping and squaring stage, and a cathode fol- 

lower output stage. The power supply is transformer operated and utilizes a full wave rectifier tube 

with 2 sections of LC filtering. 
As a multivibrator cannot be accurately calibrated, a provision is provided to allow the instru- 

ment to be accurately synchronized with an accurate external source when extreme accuracy is 

required. 
The low impedance output is continuously variable between 0 and 25 volts and operation is 

simple You'll really appreciate the wide range of this instrument, 10 cycles to 100 kilocycles - 
continuously variable Kit is complete with all parts and instruction manual, and is easy to build 
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MODEL 0 -7 
SHIPPING WEIGHT 24 LBS. 

New "spot shape" control for spot adjustment - to give really sharp 
focusing. 
A total of ten tubes including CR tube and five miniatures. 
Cascaded vertical amplifiers followed by phase splitter and balanced 
push -pull deflection amplifiers. 
Greatly reduced retrace time. 
Step attenuated - frequency compensated - cathode follower vertical 
input. 
Low impedance vertical gain control for minimum distortion. 
New mounting of phase splitter and deflection amplifier tubes near CR 
tube base. 
Greatly simplified wiring layout. 
Increased frequency response - useful to 5 Mc. 
Tremendous sensitivity .03V RMS per inch Vertical -.6V RMS per inch 
Horizontal. 
Dual control in vernier sweep frequency circuit - smoother acting. 
Positive or negative peak internal synchronization. 

NEW INEXPENSIVE SIT 
ELECTRONIC 5 

anion piece to a scope -- feed 

pals into the switch, CO n - 
The c" ' 

end you can 
different 

output 
signals 

a scope, indi- 

vidual 

Us signals -- each aan indt- bothG of each input is easily 

set aincA and gain 13 controls) 
. the 

set 
switching 

(h. frequency is simple 

and frequency controls) and 

the 
coarse and f ne 

superimposed 
for com- 

parison 
states can be P' 

parison oc separated for individual study 

distortion, phase (p Use th 
switch s on, hash 

Use the 
clipping 

due tosimproper 
ai amoth 

the 
input 

output traces of an 
over 

the 
as square wave generator 

her - 
imi cange 

complete; all tubes, switches, 
c beer 

The 
power 

is 

cabinet, power lear 
detailed 

and 

parcs, plus a clear detailed consaucuon 

manual. 

The performance of the NEW, IMPROVED, 
HEATHKIT 5" OSCILLOSCOPE KIT is truly 
amazing. The O -7 not only compares favorably, 
with equipment costing 4 and 5 times as much, but in many cases literal- 
ly. surpasses the really expensive equipment. The new, and carefully en- gineered circuit incorporates the best in electronic design - and a multi- 
tude of excellent features all contribute to the outstanding performance 
of the new scope. 

The VERTICAL CHANNEL has a step attenuated, frequency com- 
pensated vertical input which feeds a cathode follower stage - this 
accomplishes improved frequency response, presents a high impedance 
input, and places the vertical gain control in a low impedance circuit for 
minimum distortion. Following the cathode follower stage is a twin triode - cascaded amplifiers to contribute to the scope's extremely high sensi- 
tivity. Next comes a phase splitter stage which properly drives the push - 

pull, hi -gain, deflection amplifiers (whose plates are directly coupled 
to the vertical deflection plates). This fine tube lineup and circuitry 
give a sensitivity of .03V per inch RMS vertical and useful frequency 
response to 5 Mc. 

The HORIZONTAL CHANNEL consists of a triode phase split - 
ter with a dual potentiometer ( horizontal gain control) in its plate 
and cathode circuits for smooth, proper driving of the push -pull 
horizontal deflection amplifiers. As in the vertical channel, horizon- 
tal deflection amplifier plates are direct coupled to the CR tube 
horizontal deflection plates ( for improved frequency response). 

The WIDE -RANGE SWEEP GENERATOR circuit incorporates 
a twin triode multivibrator stage for producing a good saw -tooth 
sweep frequency (with faster retrace time). Has both coarse and 
vernier sweep frequency controls. 

And the scope has internal synchronization which operates on. 
either positive or negative peaks of the input signal - both high 
and low voltage rectifiers - Z axis modulation ( intensity modu- 
lation) - new spot shape (astigmatism) control for spot ad- justment- provisions for external synchronization - vertical 
centering and horizontal centering controls, wide range focus 
control - and an intensity control for giving plenty of trace 
brilliance. 

The Model O -7 EVEN HAS GREAT NEW MECHANICAL 
FEATURES -A special extra -wide CR tube mounting bracket 
is provided so that the vertical cascade amplifier, vertical phase 
splitter, vertical deflection amplifier, and horizontal deflection 
amplifier can mount near the base of the CR tube. This per- 
mits close connection between the above stages and to the 
deflection plates; distributed wiring capacity is greatly re- 
duced, thereby affording increased high frequency response. 

The power transformer is specially designed so as to keep 
its electrostatic and electromagnetic fields to a minimum - also has an internal shield with external ground lead. 

You'll like the complete instructions showing all details 
for easily building the kit - includes pictorials, step -by- 
step construction procedure, numerous sketches, schematic, 
circuit description. All necessary components included - 
transformer, cabinet, all tubes ( including CR tube) , com- 
pletely punched and formed chassis -nothing else to buy. 

Modell 
-11 lbs. 

Shipping 

$1950 
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A real beauty - you'll have only highest praise for this NEW MODEL 
VACUUM TUBE VOLTMETER. Truly a beautiful little instrument - and 
it's more compact than any of our previous models. Note the new rounded 
edges on the front panel and rear cover. The size is greatly reduced to occupy 

a minimum of space on your workbench - yet the meter remains the same 

large size with plainly marked scales. 
A set of specially designed control mounting brackets permit calibration 

to be performed with greatest ease - also makes for ease in wiring. New 
battery mounting clamp holds ohms battery tightly into place, and base 

spring rlip insures a good connection to the ohms string of resistors. 
The circuitry employs two vacuum tubes -A duo diode operating when 

AC voltage measurements are taken, and a twin triode in the circuit at all 

times. The cathode balancing circuit of the twin triode assures sensitive 
measurements, and yet offers complete protection to the meter movement. 

Makes the meter burn -out proof in a properly constructed instrument. 

Quality components are used throughout -1% precision resistors in 

the multiplier circuit -conservatively rated power transformer -Simpson 
meter movement - excellent positive detent, smooth acting switches - 
sturdy cabinet, etc. 

And you can make a tremendous. range of measurements - I2V to 

10110V AC, I -_ V to 1000V DC, .1 to over 1 billion ohms, and DB. 

Has mid -scale zero level marking for quick FM alignment. DB scale in 

red for easy identification - all other scales a sharp, -crisp black for 

for easy reading. 
A four position selector switch allows operator to rapidly set the in- 

strument for type or reading desired- positions include ACV,DC -FV, 
DC -V, and Ohms. DC- position allows negative voltage to be 
rapidly taken. Zero adjust and ohms adjust controls are conveniently 
located on front panel. 

Enjoy the numerous advantages of using a VTVM. Its high input 
impedance doesn't "load'' circuits under test - therefore, assures 

more accurate and dependable readings in high impedance circuits 
such as resistance coupled amplifiers, AVC circuits, etc. Note the 
311,000 VDC probe kit and the RF probe kit - available at low 

extra cost and specially designed for use with this instrument. With 
these two probes, you can make DC voltage measurements up to 

30,000V, or make RF measurements - added usefulness to an 

already highly useful instrument. 
The instruction manual is absolutely complete - contains a 

host of figures, pictorials, schematic, detailed step -by -step instruc- 

tions, and circuit description. These clear, detailed instructions 

make assembly a cinch. 
And every part is included - meter, all controls, pilot light, 

switches, test leads, cabinet, instruction manual, etc. 

New styling, - formed case for beauty. 
New truly compact size. Cabinet 41" deep by 4- 11/16" wide by 73" 
high. 
Quality 200 microamp meter. 
New ohms battery holding clamp and spring clip - assurance of good 
electrical contact. 
Highest quality precision resistors in multiplier circuit. 

Calibrates on both AC and DC for maximum accuracy. 

Terrific coverage - reads from V2V to 1000V AC, t /2V to 1000V DC, and 
.1 to over 1 billion ohms resistance. 
Large, clearly marked meter scales indicate ohms, AC Volts, DC Volts, 
and DB - has zero set mark for FM alignment. 
New styling presents attractive and professional appearance. 

'<'e u ; 
30,000V 

DC 

A new 

TV 
d r 

0 000 
N7 DC probe 

kir to 
high voltages 

volta Ce work with 
For Two color Sleek 

other high 
and guard molded plastic- looking _ 

Pluh 
connector, 

cable- handle. type 
300Vany caletis 

benused en 
conveniently 

multiplied 
Y 100. Can 

megohm VTVMard I l 

No. 
336 High Voltage 

Prc 

$550 
Shipping 

Wt. 21bs. 

PROBE 
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K&K( INTERNATIONAL CORP. 
19 E. 401h ST. 

NEW YORK CITY (16) 

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 fundamentals 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 variable output controls. Instrument has new 
miniature HF 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 precision 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 modulated by 
an external audio oscillator for fidelity testing of receivers. Comes complete, all tubes, 
cabinet, test Ieads, 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. 

Viet 
CONDENSER CHECKER KIT 

0 

$9950 
Model C -2 

Shipping Wt. 6 lbs. 

Checks all types of condensers - paper - mica - ceramic - electrolytic. All condenser 

scales are direct reading and re- 

quire no charts or multipliers. 

Covers range of .00001 MFD 
prov ided. Measures tot 

and 
IvIF a A CO 

voltage for 20 
that 
to 500 Vepro 1ded. Meas 

test and polarizing 0% and 50 
power factor of electrolytics between 0 /o 

re- 

sistance from 100 ohms to 5 megohms. The magic eye indicator 

The kit is 110V 60 cycle transformer makes testing easy- operated 
com- d and comes 

piece with rectifier tube, magic eye tube, cabinet, calibrated panel com- 

all other parts. Has clear detailed instructions for assembly and use. 

SGn¡`rD afar EST UNVERSq R C C D SPEAKER 
KIT ` R 

$19so 
Shipping T -2 

The 
Pping Wt. 716s. 

Tracer 
popular 

r Heathkit Si 
Tiled now been com- bined 

at ich a universal test 
The no increase in price. 
The ssme high quality tracer 
to 
follows signal from antenna # locates intermittents -saves valuable 

The-her 

Works equally time - gives greater 
defective pares 

service test has an assortment FM, 
income 

match 
either push- single receivers. pickups and si 

g output impedances. g 
ranges 60 ties, power A sysCems. Comes complete: and detailed po 

transformer, 

all 
cabinet, ssymarrs, instructions for 

tubes, test probe, all 1 lOV assembly 
and use, necessary parrs, 

` eettdet 
TUBE CHECKER KIT 

The Tube Checker is a MUST for radio repair men. Often customers want to SEE tubes 
checked, and a checker like this builds customer confidence. In your repairing, you will have a 
multitude of tubes to check - quickly. The Heathkit tube checker will serve all these functions - it's good looking (with a polished birch cabinet and an attractive two color panel) - 
checks 4, 5, 6, 7 prong Octals, Loctals, 7 prong miniatures, 9 prong miniatures, pilot lights, 
and the Hytron 5 prong types. AND IT'S FAST TO OPERATE - the gear driven, free - 
running roll chart lists hundreds of tubes, and the smooth acting, simplified switching arrange- 
ment gives really rapid set -ups. 

The testing arrangement is designed so that you will be able to test new tubes of the future - without even waiting for factory data - protection against obsolescence. 
You can give tubes a thorough testing - checks for opens, shorts, each element 

individually, emission, and for filament continuity. A large BAD -? -GOOD meter scale 
is in three colors for easy reading and also has a "line -set" mark. 

You'll find this tube checker kit a good investment - and it's only $29.50. 
Model TC -1 

Shipping Wt. 12 lbs. 
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Model BE -3 
Shipping Wt. 17 lbs. 

Can be used as battery charger. 
Continuously variable output 0 - 8 Volts - not switch type. 
Heavy duty Mallory 17 disk type magnesium copper sulfide rectifier. 
Automatic overload relay for maximum protection. Self -resetting type. 
Ideal for battery, aircraft and marine radios. 

Dual Volt and Ammeters read both voltage and amperage continually - no 

switching. 
The new Heathkit Model BE -2 incorporates the best. Continuously variable out- 
put control is of the variable transformer type with smooth wiper type contacts. 

There are no switches or steps and voltage between 0 and 8 Volts is available 
at 10 Amperes continuous and 15 Amperes intermittent. Maximum safety from 
overloads and shorts provided by automatic overload relay which resets itself 
when overload is removed. 

The new rectifier is a 17 plate Mallory magnesium copper sulfide type. This 
is the most rugged type available for long trouble -free use. 

Output is continuously metered by both a 0 - 10 Volt Voltmeter and a 0 - 15 Amp 
Ammeter. Shorted vibrators indicated instantly by ammeter. 

Equip now for all types of service - aircraft - marine - auto and battery radios - 
this inexpensive instrument vastly increases service possibilities - better be ready when 

the customer walks in. 

NEW 

IdeAalideet WAVE 
AND SQUARE SIMS 

AUDIO GENERATOR 
Designed with versatility, usefulness, 

and dependability 
in mind, the AG -7 

the two most needed wave Shap you right at your fingertips 
. reg square wave. cali- 

brated 
range 

nge 
switc and plainly 

The ran 
uency scale give rapid and 

easy 
frequency quency selection, and the output 

easy freq the output 
permits setting 

any desired level; 
or low 

A high -low impedance switch sets 

-on high to con- 

nect 

instrument for either high 

and on 
impedance an 

high 
ouimpedance load, n 

nett a h o i a low impedance 
low to work into DC re- 

transformer with negligible 

sistance. a is from 
is 

20 to 20.000 

re- 

Coverage minimum 
cycles, and distort 

trust output wave _ you can really _ 
con- 

shape. quality 4 gang tuning con- circuit, and all 
Six tubes, q 

tuning 
cased determining A tre- 

mendous 

condenser, 
power transformer, metal 

filter cparts 
come 

1% precision 
the 

complete construction manual - 
other parts come with the kit -P 
mendous kit, and the price is truly low. 

Model AG -7 

Shipping Wt. 15 lbs. $450 

NEW sTeetritiei 

THE NEW q= eaa,¿¿r- 
HANDITESTER KIT A precision portable volt - ohm milliammeter. 

Uses only 
si 

high 
alityparts -All pre - /o resistors,- three deck switch for trouble -free mounting of parts, specially designed battery mounting bracket, smooth acting ohm adjust control, beautiful molded bakelite case, 400 micro -amp meter movement, etc. 

DC and AC voltage ranges 
10 

- 

range 1000 - 5000V. 
Ohms r 

g 3000 and 0 
300, p - 

Range Milliam- 
Eperes 10 Ma, 0 - 100 Ma. Y assembled from com- plete instructions 

and pic- torial diagrams. 
Model M -1 Shipping Wt. 3 Its..} 

T.V. ALIGNMENT GENERATOR KIT 
Here is an excellent TV Alignment Generator designed to do TV service work quickly, 

easily, and properly. The Model TS -2 when used in conjunction with an oscilloscope pro- 

vides 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 150 to 230 Mc.- ALL ALLOCATED TV CHANNELS AS WELL AS 

IF FREQUENCIES ARE COVERED. 
An absorption type frequency marker covers from 20 to 75 Mc. in two ranges- there- 

fore, 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 could possibly need or want. 
And still other excellent features arc: Horizontal sweep voltage available at the front 

panel (and controlled with a phasing control -both step and conrinuously variable attenu- 

ation 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 hase reference level. Make your work easier, save time, 

and repair with confidence -order your Heathk it TV Alignment Generator now! 

Model TS -2 
Shipping Wt. 20 lbs. 
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Model 1B-1B 
Shipping Wt. 15 lbs. 

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 resistance from .01 Ohms to 10 meg., capacitance 
from .00001 to 100 MFD, inductance from 10 microhenries to 100 henries, dis- 

sipation factor from .002 to 1, and storage factor from 1 to 1000. And you don't have 
to worry about selecting the proper bridge circuit for the various measurements - the instrument automatically makes the correct circuit when you set up for taking the measurement you want. Bridge utilizes Wheatstone, Hay, Maxwell, and capacitance 
comparison circuits for the wide range and types of measurements possible. And it's self 
powered - has internal battery and 1000 cycle hummer. No external generator required - has provisions for external generator if measurements at other than 1000 cycles are desired. Kit utilizes only highest quality parts, General Radio main calibrated control. 

Mallory ceramic switches, excellent 200 microamp zero center gal- 
vanometer, laboratory type binding posts with standard 3/a inch 
centers, 1% precision ceramic -body type multiplier resistors, beauti- 
ful birch cabinet and ready calibrated panel. (Headphones not 
included.) 

Take the guesswork out of electrical measurements - order your 
Heathkit Impedance Bridge kit today - you'll like it. 

$69sß 
qea zie- LABORATORY 

RESISTANCE DECADE KIT 

$195® 
Shipping Wt. 4 lbs. 

N 
qeaa4cr. LABORATORY POWER SUPPLY KITS zeotee4. 

An indispensable piece 

of laboratory equipment - the Heathkit Resis- 

tance Decade Kit gives 

you resistance settings 

from 1 to 99,999 ohms 

IN ONE OHM STEPS. 

For greatest accuracy, 

1% precision ceramic - 

body type resistors and 

highest quality ceramic 

wafer switches are used. 

Designed to match the Impedance Bridge above, 

the Resistance Decade Kit has a beautiful birch cabi- 

net and attractive panel. Its easy to build, and comes 

complete with all parts and construction manual. 

ECONOMY . . . 6 WATT 

AMPLIFIER KIT 

Model A -4 

Ship. Wt. 8 lbs. 

No. 304 12 inch 
$6.95 speaker . . . 

This fine Heathkit Am- 
plifier was designed to 
give quality reproduction 
and yet remain low in 
price. Has two preamp 
stages, phase inverter 
stage, and push -pull beam 

power output. Comes complete with six tubes, quality 
output transformer (to 3 -4 ohm voice coil), husky 
cased power transformer and all other parts. Has tone 
and volume controls. Instruction manual has pictorial 
for easy assembly. Six watts output with response flat 
± 1 %Z db from 50 to 15,000 cycles. A quality ampli- 
fier kit at a low price. Better build one. 

No load 
25 load .. ' 

"Variable 150 -400V DC 

- -- .......Variable Higher loads: 25 -250V DC 

needs a good power sup- ply for electronic setups of all kinds. This 
unit has been expressly designed to act as a 
HV supply and a 6.3 V filament voltage source. Voltage control allows selection of HChinuput desired (continuously variable switch outlined), and a Volts -Ma A large 

pplainly choice of output metering. $2950 meter scale laindic test either d 
direct reading put in Volts or DC current output 

voltage out- (Range of meter 0 -500V D.C. 0-200 Ma. Model PS- D.C.), Instrument has convenient stand-by 1 

light. 
Comes Ship. Wt. 20 lbs. 

two 
Comes with Power transformer, n ptranoo and pilot r,ght. two 

construction tubes, completely punched and foot ed manual, meter, rectifier, and all other parts to make thesis, 
panel, cabinet, kit complete. e- HIGH FIDELITY . . . 20 WATT 

AMPLIFIER KIT 

MA 
......Variable 50 MA,.... 30-310V DC 

Voltage drops off proportionally Every experimenter 

Our lato t and finest amplifier - the model A -6 
(or A -6A) is capable of a full 20 Watts of 
high fidelity output - good faithful reproduc- 
tion made possible through careful circuit de- 
sign and the use of only highest quality com- 
ponents. Frequency response within ± 1 db 
from 20- 20,000 cycles. Distortion at 3 db 
below maximum power output (at 1000 cycles ) 
is only .8 %. The power transformer is rugged 
and conservatively raced and will deliver full 
plate and filament supply with ease. The out- 
put transformer was selected because of its . 

exceptionally good frequency response and wide 
range of output impedances (4 -8 -16 -150 -600 
ohms). Both are Chicago Transformers in 
drawn steel case for shielding and maximum 
protection to windings. The unit has dual tone Shipping Wt. 18 lbs. 
controls to set the output for the tonal quality desired - treble control attentuates up 
to 15 db at 10,000 cycles - bass control gives bass boost up to 10 db at 50 cycles. 

Tube complement consists of 5U4G rectifier, 6SJ7 voltage amplifier, 6SN7 amplifier 
and phase splicer, and two 6L6's in push -pull output. Comes complete with all parts 
and detailed construction manual. ( Speaker not included.) 
MODEL A -6: For tuner and crystal phono inputs. Has two position selector switch for 
convenient switching to type of input desired. 

$335ó 

MODEL A -6A: Features an added 6SJ7 stage (preamplifier) for operating from variable 
reluctance cartridge phono pickup, mike input, and either tuner or standard crystal phono 
pickup. A three position selector switch provides flexible switching. 5/ 

Shipping Wt. 18 lbs. $35.50 
YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER-USE ORDER BLANK ON LAST PAGE 

ROCKE INTERNATIONAL CORP. 
13 E. 401h ST. 

NEW YORK CITY (16) -7Í-ie H E AT H C O is/M PAL IV 
. BENTON HARBOR 15 , MICHIGAN 

ANZA 
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! p 

Model BR -1 Broadcast 

. et Model Kit covers 550 Model AR -1 3 Band 
Receiver Kit covers 550 4D to 1600 Kc. Shipping r y 

Kc. to over 20 Mc. con- 
Wt. 10 lbs. tinuous.Extremely high 

sensitivity. Shipping 
Wt. 10 lbs. . 

TWO HIGH QUALITY WeadtZee" 
S U P E R H E T E R O D Y N E RECEIVER KITS 
Two excellent Heathkits. Ideal for schools, replacement of worn out receivers, amateur and custom installations. 

Both are transformer operated quality units. The best of materials used throughout - six inch calibrated slide rule 
power output transformers - dual iron core shielded. I.F. coils - metal cased filter condenser. The chassis has phono input jacks, 
output for phono motor and there is a phono -radio switch on panel. A large metal panel simplifying installation in used console 
is included. Comes complete with tubes and instruction manual incorporating pictorials and step -by -step instructions ( less 
cabinet), The three band model has simple coil turret which is assembled separately for ease of construction. 

T R U E F M FROM met FM TUNER 
The Heathkit FM Tuner Model FM -2 was designed for best tonal reproduction. 
circuit incorporates the most desirable FM features - true FM. 

Utilizes 8 tubes: 7E5 Oscillator, 6SH7 mixer, two 6SH7 IF amplifiers, 6SH7 
two 7C4 diodes as discriminator, and 6X5 rectifier. 

" The instrument is transformer operated making it safe for connection 
Model FM-2 5 O 

receiver or amplifier. Has ready wound and adjusted RF coils, and 2 stages of 
(including limiter). A calibrated six inch slide rule dial has vernier drive 

Ship. Wt. 9 lbs. ing. All parts and complete construction manual furnished. 

MAIL TO T H E O R D E R B L A N K 
HEATH COMPANY 

dial - quality 
110 Volt 
cabinets 

speaker and 

KIT 
The 

limiter, 

to any type 
10.7 Mc IF 

for easy tun- 

SHIP VIA 

Parcel Post 

Express 

Freight. 

Best Way 

H ARBOR 15 
BENTON 

MICHIGAN 
w 

I 

Quantity Item Price Quantity Item Price 

Heathkit Oscilloscope Kit - Model O -7 Heathkit H.V. Probe Kit - No. 336 

Heathkit VTVM Kit - Model V -5 Heathkit R.F. Signal Gen. Kit - Model SG -6 

Heathkit FM Tuner Kit - FM -2 Heathkit Condenser Checker Kit - Model C -2 

Heathkit Broadcast Receiver Kit - Model BR -1 Heathkit Handitester Kit - Model M -1 

Heathkit Three Band Receiver Kit -Model AR -1 Heathkit Power Supply Kit - Model PS -1 

Heathkit Amplifier Kit - Model A -4 Heathkit Resistance Decade Kit - Model RD -1 

Heathkit Amplifier Kit - Model A -6 (or A -6A) Heathkit Impedance Bridge Kit - Model 1B-1B 

Heathkit Tube Checker Kit - Model TC -1 Heathkit A.C. VTVM -KIT - Model AV -1 

Heathkit Audio Generator Kit -Model AG -7 Heathkit Intermodul. Analyzer Kit -Model IM -1 

Heathkit Battery Eliminator Kit -Model BE -2 Heathkit Audio Freq. Meter Kit - Model AF -1 

Heathkit Electronic Switch Kit - Model S -2 Heathkit Square Wave Gen. Kit - Model SQ -1 

Heathkit T.V. Alignment Gen. Kit - TS-2 

Heathkit Signal Tracer Kit - Model T -2 

Heathkit R.F. Probe Kit - No. 309 

On Parcel Post Orders, include postage for weight shown and insur- 

ance. (We insure all shipments.) 

On Express Orders, do not include transportation charges - they 

Enclosed find [71 Check 111 Money Order for 

Please ship C.O.D. Postage enclosed for - - lbs. 
will be collected by the Express Agency at time of delivery. 

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

EXPORT AGENT 

ROCRE INTERNATIONAL CORP. 
13 E. 401h ST. 

NEW YORK CITY (16) 
CAW: 

December. 1 95 1 u: 
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INDISPENSABLE! 

PHOTOFACT BOOKS 

Photofact Television Course. Covers TV principles, oper- 
ation and practice. 216 pages; profusely illustrated; 81/2 
x 11 ". Order TV -1 Only $3.00 

Television Antenna. 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. Volume 2. Accurate 
diagrams show position and function of all tubes in hundreds 
of TV sets; helps you diagnose trouble without removing 
chassis. 224 pages; pocket -size. Order TGL-2. Only $2.00 

Television Tube Location Guide. Vol. 1. Over 200 
pages of TV receiver tube position diagrams on hundreds 
of models. 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 $3.95 

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 

Audio Amplifiers. Vol. 3. Clear, uniform, accurate data on 
50 important audio amplifiers, plus full coverage of 22 FM 
and AM tuners, produced during 1950. 362 pages, 
81/2 x 11". Order AA -3 Only $3.95 

Audio Amplifiers. Vol. 2. A complete analysis of 104 
well -known audio amplifiers and 12 tuners made 1949 -50. 
368 pages, 81/2 x 1 1 ". Order AA -2 Only $3.95 

Audio Amplifiers. Vol. 1. Covers 102 amplifiers 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 mfrs. 
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 x 
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 one right way to 
string a dial cord in thousands of models. Pocket -size. Order 
DC -2 Only $1.00 

e Dial Cord Guide. Vol. 1. Covers sets produced 1938 
through 1946. Order DC -1 Only $1.00 

Making Money in TV Servicing. Tested proved methods 
of operating a profitable TV service business. Covers all 
important phases. Authoritative, valuable guide to success. 
Over 130 pages. Order MM -1 Only $1.25 

Order from your Parts Jobber or write direct to 
HOWARD W. SAMS 8 CO., INC., 2201 E. 46th St., Indianapolis 5, Indiana 

HOWARD W. SAMS & CO., INC. 

84 

Speaker Considerations 
(Continued from page 54) 

thus obtained is shown in Fig. 3. This 
curve can be compared with the curves 
taken in different positions inside the 
house. The curves obtained in a 12' x 
25' living room with the speaker fac- 
ing the short room dimension appear 
in Fig. 4. The dotted line is the aver- 
aged curve while the solid line repre- 
sents the measured response in the 
room. The curves of Figs. 6A and 6B 
illustrate the results with the speaker 
facing the long room dimension and in 
a corner facing the room diagonal, re- 
spectively. 

It will be noticed that as theory pre- 
dicts, the corner position will increase 
the low frequency response of the 
speaker system. It will also be noted 
that the peaks and valleys are greater. 
Of particular interest is the curve with 
the speaker facing the long dimension 
of the room. This position seemed to 
form a natural cut -off below 70 cycles 
per second which in the author's loca- 
tion gave the best sounding reproduc- 
tion from this particular test speaker. 
The corner location definitely improved 
the very low frequency response but 
seemed to add little to music reproduc- 
tion except increased turntable rum- 
ble, etc. The position with the speaker 

Fig. 7. A duo -cone loudspeaker mounted 
in an eight cubic foot reflex cabinet. 

facing the short room dimension gave 
the smoothest curve most nearly like 
the free field response of the speaker. 

The results obtained in rooms of 
other sizes and shapes will be similar 
but not identical. Fig. 8A shows the 
curve of a 15" duo -cone speaker 
mounted in an infinite baffle. Fig. 8B 
is the measured curve obtained when 
the speaker was placed in the corner 
of the author's living room measur- 

Fig. 8. (A) Response of an infinite baffle in a dead sound room, as measured by RCA. 
Reference is .1 watt at 400 cps. (B) Response of a 15" speaker mounted in the cor- 
ner of a 12' x 25' x 9' room. The sound level meter was 7 feet on axis. A low impe- 
dance amplifier was used. (C) A 15" speaker mounted in a 36" x 30" x 15" bass re- 
flex cabinet and placed in the corner of a 12' x 18' x 8' room. In this test, windows 
were closed, sound evel meter on 7' axis, and medium impedance amplifier was used. j +10 
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Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

It 

Over a Million in Stock! 
The following list represents only a portion of our relay 
stock. Write or wire us for information on types not 
shown. 

Stock P.C. Unit 
No. Voltage Ohmage Contacts Price 

STANDARD DC TELEPHONE RELAYS 

Stock D.C. 
No. Voltage Ohmage Contacts 

CONTACTORS 

R-806 115* 900 lA $2.05 R -650 24 100 1A /50 Amps. 
R-161 6 10 213 & lA 1.10 R -312 24 7 lA /200 Amps. 
R-518 85/125 6500 1C 3.60 R -333 98/120 975 4A /Size 2 
R-633 180/350 10,000 1C & 5 Amps. 2.90 R -334 115 1200 3A /Size 2 

Oct. Skt. 2.45 R -338 6 7.5 lA /50 Amps. 
R-667 6 .75 113/10 Amps. R-353 * - 

1A /3 Amps. 1.45 R -358 18/29 200 1A /Dble. Brk. 
12 5A & IC 1.25 R -445 14 12.5 1A /200 Amps. 

R-154 6/12 200 lA 1.50 R-446 12 18 lA /50 Amps. 
R-517 12 250 2A 1.50 R-447 12 18 IA /50 Amps. 
R-116 85 3000 113 3.05 R -448 24 67 lA /50 Amps. 
R-631 100/125 3300' 2A 1.90 R-449 28 160 lA /50 Amps. 
R-545 110/250 7000 1C 2.45 R- 450 24 75 1A /50 Amps. 
R-124 300 12,000 lA 1.55 R -188 24 200 1A/75 Amps. 
R-160 6 12 3C & 3A 1.30 R- 183 24 60 lA /50 Amps. 
R-155 12 1011 4A & 413 1.45 R -187 24 100 lA /50 Amps. 
R-520 200/300 14,000 2C 3.45 R -554 24 85 2A /100 Amps. 
R-159 6 50 2A 1.35 R -788 100* - 3B & 2A 
R-153 12 200 1C & lA 1.55 R -682 115* 35 5A /10 Amps. 

R -767 24* 20 2A /l0 Amps. 
R -180 12 25 lA /50 Amps. 

SHORT TELEPHONE RELAYS R -265 
R- 535 

24 
24 

60 
70 

lA /100 Amps. 
lA /100 Amps. 

R -635 12 
R -826 12 
R -770 24 
R- 771 24 
R -603 18/24 
R -575 24 
R -764 48 
R -563 60/120 
R -801 115* 
R -213 5/8* 
R -589 12 
R -113 12 
R -689 12/24 
R -799 24 
R -115 24 
R- 110 24/32 
R -121 150 
14-634 150/250 
R -800 12 
R -537 12/24 

100 
150 
150 
200 
400 
500 
1000 
7500 - 
125 
150 
255 
500 
500 
3500 
5000 
6000 
150 
150 

lC & lA 
2C, 113 
1.A /10 Amps. 
lA /10 Amps. 
2A 
2C 
2C & 2A 
lA 
None 
2A 
2A 
4A 
1C 
None 
1C 
1C 
2A & 1C 
lA & lB 
2C & lA 
2C & 113 

$1.35 
1.55 
1.45 
1.45 
1.55 
2.40 
2.00 
1.70 
1.45 
3.10 
1.30 
1.55 
1.55 
1.00 
1.70 
1.70 
2.05 
2.45 
1.55 
2.00 

R -556 
R -557 
R -178 
R- 608 
R -184 
R- 719 
R- 182 
R -244 
R -659 
R -552 
R -185 
R -186 
R-817 
R -534 
R -223 
R -680 
R -677 
R -532 
R -676 

24 
24 
24 
24 
28 
24 
28 
75* 
12 
24 
24 
24 
24 
14 
28 

6 
6 
6 

12 

70 
100 
100 
125 
50 
10 
80 
265 
7.2 
70 
100 
132 
150 
45 
150 
3 
3.5 
15 
16 

lA /100 Amps. 
lA /50 Amps. 
lA /100 Amps. 
lA /200 Amps. 
lA /100 Amps. 
IA /200 Amps. 
1A/25 Amps. 
1A/20 Amps. 
2A/20 Amps. 
4A/50 Amps. 
1A/50 Amps. 
lA /50 Amps. 
IA/50 Amps. 
lA /30 Amps. 
lA /40 Amps. /48 VDC. 
1A/50 Amps. 
lA /50 Amps. 
lA /50 Amps. 
1A/50 Amps. 

1AUX /25A 
R -750 24 400 lA 1.60 

KEYING RELAYS 

SPECIAL RELAYS R-714 0/14 65 2C/5 Amps. 
R-850 12 450 lA /1.5 Amps. 

R -503 12/32 100 3A, 2C $13.50 R-721 18/21 290 2C/5 Amps. 
R -749 600 Max. 28 Amps. 7.45 R-694 24 300 IA/5 Amps. 
R -804 550* 113/38 Amps. 4.35 R-935 28 1000 1C/1.5 Amps , 

R- 579 220* - 113 8.70 R-949 2.4* 60 Cy. IA/5 Amps. 
R -294 27.5 200 113 5.35 R-704 2/6 .25 213/5 Amps. 
It -686 115* 2C 6.10 R-173 2/6 2 lA 
R -246 115* - 113 11.20 R-280 6/8 77 lA Dble. Brk. 
R -246A 115* - lA 11.20 R-647 6/12 15 113/20 Amps. 
R- 611 24* 1A /30 Amps. 5.35 R-273 20 160 2A /I5A Dble. Brk. 
R -283 12 125 1C /10 Amps. 4.35 R-169 24 200 lA 
R -614 18/24 60 lA /15 Amps. 4.35 R-570 24 230 1B Dble. Brk. 
R -245 12 25 4" Micalex Lever 3.20 R-960 24 230 3C/15 Amps. 
R -527 6/12 50/50 In Series 1.20 R-529 24/48 1020 2C 
le -544 12/24 
It-255 

60 /60 1C 2.05 R-715 24 - 2C Ceramic 
lA 3.50 R-584 6 20 lA Dble. Brk. 

R -669 75* 400 Cy. 113, lA 1.20 R-192 12 44 3C/10 Amps. 
R -660 6 Ys" Stroke 1.20 R-204 12 66 2A 
R -651 24 100 Solenoid Valve 3.10 R-224 12 85 lA 
R -205 12 275 Annunciator Drop 2.70 R-221 18/24 5000 lA 
R -230 5/8 2 '2A, 1C 2.70 R-205 24 260 2C 
14 -813 12 12 Wafer 5.35 R-891 24 475 1C /5 Amps. 
R -275 12 750 1A, 1B, 1C 3.45 R-536 27 230 2C 
R- 716 24 70 2A/5 Amps. 1.80 R-858 27.5 250 lA Dble. Brk. 
R -620 6/12 35 2C, IA 1.30 R-833 6.5 1300 2C 
R -629 9/14 40 1C /10 Amps. 1.55 R-220 75 5000 1C 
R- 720 24 50 2C Ceramic 1.70 R-828 6/8 42 lA 
R -500 12 10 /10 2(76 Amps. 3.55 R-627 115* - 1B Dble. Brk. 
R -816 12 10/15 2C /6 Amps. 3.55 R-734 24 150 3C /10 Amps. 
R- 524 240* 1.20 R-598 28 185 2C 
R -560 115* ('oil Only 1.00 R-622 20/30 200 3A & 2C/10 Amps. 
R -710 -- 150 ('oil Only .75 R-274 24* - 2A 

R-855 110* 60Cy160 lA Dble. Brk /15A 
*AC. * *AC /DC. R-277 12 30 2C -D Break Cera 

Form A- "Make" 
(Single Throw, 

Normally Open) 

Unit 
Pr ice 

$3.70 
5.50 
5.50 
5.50 
3.45 
3.95 
2.00 
4.05 
3.90 
3.90 
3.90 
3.90 
3.90 
3.70 
3.45 
3.70 
5.90 
5.45 
6.10 
4.95 
4.05 
3.45 
4.80 
4.80 
3.85 
4.80 
2.80 
4.90 
4.95 
2.40 
2.20 
1.70 
5.35 
3.45 
4.35 
3.45 
2.05 
1.70 
3.90 
3.90 
3.90 

3.90 

61.55 
1.50 
1.55 
1.50 
1.65 
1.95 
1.35 
3.00 
2.45 
1.45 
3.55 
2.45 
2.70 
2.95 
3.10 
3.70 
1.30 
1.70 
1.45 
1.45 
2.00 
1.55 
1.45 
1.55 
1.45 
3.05 
1.50 
1.50 
3.10 
1.30 
1.30 
1.45 
1.55 
3.25 
2.20 

Stock D.C. 
No. Voltage Ohmage Contacts 

MIDGET RELAYS 

R -572 24 256 1C $1.25 
R -857 24 260 1 Make Before Make 1.75 
R -912 4/5 20 3A -1C Ceramic 2.50 
R -291 6 5 lA 1.25 
R -921 6.7 18 lA Dbl.Brk.QlO Amp. 1.45 
R -738 12 60 3A 1.20 
R -922 12 75 lA Dbl.Brk. ©10 Amp. 1.45 
R -144 12 228 lA 
R -145 18/24 250 2A Ceramic 
R -298 21 300 lA 
R -296 21 300 lA 
R -586 21 300 lA & 1C 
R- 137 24 300 lC 
R- 142 24 400 2C 
R- 785 24 200 2C/10 Amps. 
R- 607 24* - lA 
R- 606 24* lA & 1B 
R- 605 24* 3A 
R -728 6 30 lA 
R -149 6/S 45 lB 
R -732 12 120 lA 
R -281 12 126 2A 
R -818 18/24 300 1B 
R -135 24 250 1B 
R- 133 24 300 None 
R -138 24 300 4A 
R -132 24 300 2C 
R -731 24 300 2C 
R- 292 24 350 1C 
R -626 24 400 lA /5 Amps. 
R -786 60 1300 2C 
R -588 90/125 6500 4C 
R- 755 24 300 lA 
R -150 6 30 IA 
R -893 14 150 lA, 1C 
R -895 14 150 2A, 1B, 1C 

Unit 
Price 

1.45 
1.25 
1.25 
1.25 
1.45 
1.50 
2.00 
1.20 
1.20 
1.20 
1.25 
1.50 
1.45 
1.25 
1.30 
1.45 
.75 

1.45 
1.50 
1.55 
1.25 
1.55 
2.00 
2.70 
1.45 
1.50 
2.50 
2.50 

ROTARY RELAYS 

R -712 24 200 2B $2.05 
R- 711 24 200 2C & 113 2.05 
R- 573 28 200 1C & 113 2.05 
R -766 24 230 12 Pos. 8 Deck 4.90 
R -S09 28 7 1B & 12 Pos.W/ 2.45 

7" Shaft for Waters. 

DIFFERENTIAL RELAYS 

R -208 120 2000 2C/3 Amps. 
R -209 220/250 8000 1C /3 Amps. 

SEALED RELAYS 
R -261 12/24 1900 lC /5 Pin Plug 
R -673 48 /150 7500 1C/5 Amps. 

VOLTAGE REGULATORS 
R -745 6 2 lA /10 Amps. 
R -780 24 350 1C /6 Amps. 
R -509 6/12 35 113/2 Amps. 

$2.45 
3.10 

$3.75 
2.80 

$1.05 
1.05 
1.05 

SPECIAL! 
CO -AXIAL RELAY 
D153766 SPDT, 6 VDC. 
19 Ohm coil. Designed 
to accommodate 75 watts maxi- 
mum. Perfect for all types of 
antenna switching. Designed for using standard 
83 -1SP coaxial fittings. Part of RAX -1 equipment. 
No. R -846 -$6.95 Ea. 

BASIC CONTACT ASSEMBLIES SHOWN IN UNOPERATED NORMAL POSITION 

0 

SALES 
December, 1951 

o f0 

Form B- "Break" 
(Single -Throw, 

Normally Closed) 

4 
0 

Form C- "Break -Make" Form D- "Make- 
(Double- Throw) Before -Break" Form E- "Break- 

Make- Before -Break" 

o 

0 t f 

MANUFACTURERS AND DISTRIBUTORS: 
WRITE FOR 

NEW CATALOG 
Telephone 

SEeley 8 -4746 

833 W. CHICAGO AVE. DEPT, R CHICAGO 22, ILL. 
a: 
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T. V. 

SIGNAL 

BOOSTERS 

The extremely high efficiency of SEC's newly designed tuned 
circuits eliminates the usual loss of gain on high channels, 
provides the ultimate in gain and picture clarity on all chan- 
nels. SEC's rigid inspection by qualified engineers assures 
you the finest performance. 

Unsurpassed low channel gain 
Superb high channel gain 
High amplification with low snow level 
Unequaled performance 

In Most Areas ... 
Available at your favorite distributor's . . . 

If you are in one of the few areas not yet 
represented, write, wire, or phone your sam- 
ple orders to us direct. 

SPECIFICATIONS 

Tube complement: Single -6J6 

Coverage: Channels 2-13 Incl. 
In -put: 75 -300 OHMS 
Out -put: 75 -300 OHMS 

Curent: 110 -120V 60 cycles 

Size: Height 414 ", Width 6 ", 
Depth 4" 

List Price $34.95 

STANLEY SALES 
NATIONAL DISTRIBUTORS 600 WEST THIRD OWENSBORO, KENTUCKY 

LAST OF THE HI WATTERS! 

150 -WATT GENERAL ELECTRIC -BC -315 -E 

RADIO TRANSMITTER 
Voice & Code to 1,000 miles and more! Includes 5 tuning units. 5 plugs, ant. tuning unit, dynamotor, tubes, etc., ready to use. U. S. Govt. surplus. Tropi- lized. Use in boats, trucks, at airports, on farms. 
MANY OTHER USES. Price upon request. 
Converted to Crystal Control, 1 tuning un it....$225.00 
CSC POWER SUPPLY UNIT, in 115 V. A -C; Out 24 V. D.C. 30 A., for BC- 375 -E, $150.00; 230 V. model avail. 

OTHER GOV'T SURPLUS SPECIALS 
HEADPHONES P -19, w /headband, cord, PL -55 plug. Ex- tra sensitive (24,000 ohms imp.). Used. P/o SCR -193, -209, .210. Sig. C. #2B919 ea $1.89 
HEADSET ADAPTER MC- 385 -C. Matches hi to low imp., for HS -33 or H5 -38. Has jack for PL -55. Sig. C. #4AK985C. NEW cond., bed. ea. 65e 
CONTROL UNIT RM -23. Permits patching 6 radio re- ceivers to 5 phone channels. P/o RC -76, -168. Sig. C. g2C679 -23. NEW cond. ea $29.95 
CONTROL UNIT 6M -25. Permits intercom. P/o SCR - 561, -572, -642. Sig. C. .tf2C679 -25. NEW. ea. $49.95 
DYNAMOTOR PE -94. In 28 V. D -C; out 14.5 V. D -C, 4.9 A., 300 V. D.C. 260 ma., d g, bias. 150 V. 
D -C, 10 ma. P/o SCR -522. Sig. C. #3H1894C. Good used cond. F.O.B. Kingman, Ariz. ea $6.95 
WRITING STANDS MC- 308 -B. Holds tape for writing. P/o Facsimile Eqpt. RC -58. Sig. C. #6M2200ß. NEW 
cond. Ideal for emos., skeds, etc. ea $1.98 
CORD CD-605, 2 tinsel conductors. 61 /y ft, long; ye- lets, spades. Sig. C. jt3E1605 -6.5. NEW. ea 19e 
CONNECTORS: 4106 -P. w /A-N- 3054 -24 ( Rumsen Co.); 
AN- 3108 -36 -9S (Amphenol,, 55.95 ea.; AN-3102-22- 10P (Amphenoll, 49e ea.: RSK- S2- 22C -a /4" Plug. w/ 
RSK- 52 -31SL Socket (Cannon,. $1.49 set. Many others 
in stock incl. LTG. Prices upon request; specify quan. 
Minimum ate $2.00; subject to prior sole; F.O.B. N.Y.C.; 207" with order, balance C.O.D. Prompt shipment. 

COMPONENTS SUPPLY CO. DeptiRN NenrxetN.Y. I 83- -8717 
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ing 12' x 25' x 9'. The curve in Fig. 
8C is the measured results of the 
same speaker when enclosed in a bass 
reflex baffle measuring 36" x 30" x 15 ". 
This unit was placed in the corner of 
another room measuring 14' x 18' x 8'. 
Notice that the standing wave struc- 
ture is very severe in this second 
room. 

Listening tests bore out these meas- 
urements. The smoother response at 
the author's location seemed in part 
due to the fact that the speaker, when 
located in the corner, pointed toward 
the stairway which led to the second 
floor. Since the sound energy would 
travel up the stairwell instead of being 
reflected, fewer standing waves are 
generated. 

In general, then, this discussion may 
be summed up as follows : 

For good low frequency response, 
procure either a large heavy duty' 
-speaker or a number of smaller ones. 

Place the speaker or speakers in a 
-baffle which will increase the low fre- 
quency sensitivity. 

Limit the low frequency response of 
the system to a value commensurate 
with the sound level you desire and the 
'abilities of your speaker system. 

Place the speaker system in the posi- 
tion in your room which gives the most 
desirable results. In general, for a 
wide range system, in the corner, and 
for a system restricted to a low fre- 
quency extreme of 60 cps, facing the 
long room dimension. In either case, 
the speaker should face the wall with 
the highest absorbency. 

Attention to the foregoing will re- 
duce, to a large degree, the lack of real- 
ism which high fidelity devotees deplore 
but find difficult to eliminate. 30 

SAVE SERVICE TIME 
By H. LEEPER 

CERTAIN TV picture tubes are mount- 
ed separately from the chassis. 

If chassis and tube are removed for 
testing, time may be saved with elec- 
trostatic tubes by having the normal 
position marked to avoid tilting of the 
picture upon replacement of the tube. 

A little white touch up paint on the 
supporting bracket and the tube base 
will do the trick. Paint may later be re- 
moved from the tube base if it is near 
the terminals. 30 

Marking the correct position of CR tube 
before removing it will save you time. 

RADIO & TELEVISION NEWS 
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This Christmas 

Give yourself a share of 

the Multi - Billion Dollar 

RADIO TV 
ELECTRONIC 

Industries 

Choose the "gift" of CREI Home Study - 
for technical training that leads to 

money in the bank, job security, and a lifetime career 

CHRISTMAS DAY friends and relatives may remember you 
with handsome gifts of jewelry, men's wear or what not. 

Some extra -thoughtful person may buy you a special piece of 
equipment you've wanted. 
But nobody, this Christmas or any other day, will give you big 
paychecks, security, or a real career. These are "gifts" you 
must acquire yourself. There is no time like this Christmas 
to make yourself a present of the training you need . . . to get 
the high pay, the security and the profitable career waiting for 
you in radio, TV and electronics. 
These industries are gobbling up all the qualified manpower 
America's schools can train. They are calling desperately for 
more men to man TV stations; to develop, design, test, inspect, 
manufacture and service the millions of TV sets to come and 
the 13,000,000 now in use; to service the 100,000,000 radios in 
current operation; to handle the tremendous defense orders 
now being placed for electronic equipment and installa- 
tions. 
There are gaping openings. Do you know who will get them? 
MEN .WITH SPECIALIZED TECHNICAL TRAINING! In 
other words, YOU . . . if you prepare now. To get this train- 
ing, you must select a school equipped by experience to teach 
you thoroughly, and that's what you find at CREI, a fully ac- 
credited technical Institute which, since 1927, has trained 
thousands of professionals on a high technical level. 
CREI courses are prepared and taught by recognized experts 
in a practical, easily- understood manner. Our courses are 
constantly under revision in light of new industrial develop- 
ments. With CREI Home Study, you get the benefit of personal 
supervision by a CREI staff instructor. By personal supervision 
we mean a person -to- person relationship which results from 
the individual way in which your queries are answered and 
examinations are graded. This thorough method guarantees 
that you know all of the subject matter, not just the fraction 
that usually shows up in a test or quiz. 
Because CREI training is so thorough and scientific, CREI 
diplomas are keys to success in radio, TV and electronics. 
CREI alumni hold top positions with some of America's lead- 
ing firms. Further evidence of industry's approval of CREI 

December, 1951 

methods and results lies in the fact that leading firms choose 
CREI courses for group training in electronics, at company 
expense. Among them are United Air Lines, Canadian Broad- 
casting Corporation, Sears Roebuck & Co., RCA -Victor Divi- 
sion and Bendix Products Division. 
When you choose CREI Home Study, you qualify for the 
services of the CREI Placement Bureau, which finds positions 
for students and graduates. Although CREI does not guaran- 
tee jobs, requests for personnel currently exceed supply. 
We have prepared for your guidance an interesting free book- 
let which describes your possibilities in radio, TV and elec- 
tronics. It shows you how CREI Home Study leads the way to 
greater earnings. You will enjoy reading "Your Future in the 
World of Electronics." From it you will be able to determine: 

(1) whether you will plod along, untrained, waiting for a 
stroke of luck to propel you into a big job ... or 

(2) if you will give yourself CREI Home Study to get the 
technical training which will move you closer to the top in 
your field. 

Just fill out the coupon and mail it today. We'll promptly 
send you your free copy. The rest -the future -is up to you. 

MAIL COUPON FOR FREE BOOKLET 

CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 1112C, 16th & Park Rd., N.W., Washington 10, D. C. I 
Send booklet Your Future in the New World of Electronics" and course outline. I 
CH ECK TV, FM & Advanced AM Servicing Aeronautical Radio Engineering 
FIELD OF Practical Television Engineering 
GREATEST Broadcast Radio Engineering (AM, EM, TV) I 
INTEREST Practical Radio Engineering 

Name I 
1 

I 
City Zone State I 

If residence school in Wash., D. C. preferred, check here - - - - - - - - - - - - - - - - - - - - o v 

Street 
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TREMENDOUS SALE RECORD PLAYERS - CHANGERS 
New Versatile Espey 

I2 -TUBE FM -AM CHASSIS 

$64.50 
* BUILT IN PRE -AMPLIFIER FOR G.E. 

VARIABLE RELUCTANCE PICKUP 
* WIDE RANGE AUDIO 
* MAY BE USED WITH A CRYSTAL 

MIKE AS A HOME P. A. SYSTEM 

McGee's new 1951 model 12 tube FM /AM chassis. Latest design with phono inputs for all 
types of record players, crystal or G.E. variable reluctance. Receives standard broadcast 
550 to 1700 KC and FM 88 to 108 MC. Wide range audio response (push -pull 7C5) 
and bass boost tone control. Loop antenna for broadcast and 300 ohm line type antenna, 
may be stapled in cabinet. Attractive lighted slide rule dial. Chassis size, 131/2x9" 
high and 9' deep. Shipping weight 20 lbs. Stock No. 7-CX. Made to sell at a much 
higher price. McGee's sale price is $64.50, less speaker output matches 8 ohms) 
7 -CX chassis with our 12" coaxial PM, CU -14X, both $74.50. 
7-CX chassis with cur 12" coaxial PM. CU -14X and latest model 3 speed record changer 

with crystal cartridge, all for only $99.45. 
Same combination deal as above except changer has the G.E. variable reluctance turn - 
a -bout cartridge. All for only $106.65. 

SPEAKER AND BAFFLE SALE 
8" SPEAKER AND BAFFLE $4.95 

Stock No. 818, Tan leatherette covered, plywood slant 
type wall baffle; plus an 8" Oxford, 2.15 oz. Alnico V 
magnet PM speaker. A red hot McGee special for 
only $4.95 each, or $4.70 each in lots of 3 or more. 

12" SPEAKER AND BAFFLE $6.95 
Stock No. CA -12, Tan leatherette covered 

Stock No. CA -12, Tan leatherette covered plywood slant type wall baffle; plus a 12" 
wall plywood slant type baffle; plus 10" Quam, 4.64 , Alnico V magnet PM Permafiux. 3.16 oz Alnico V PM speaker. peaker. lPOpular Adj ustacone del), A 

Only a few hundred to sell at $6.50 each, terrific McGee value for only $6.95 each, 
or $6.25 each in lots of 3 or m or $6.60 each in lots of 3 or more. r------------------- - - - - - 

GENERAL ELECTRIC 2 -SPEED CHANGER SCOOP! 
WITH VARIABLE RELUCTANCE CARTRIDGES 

10" SPEAKER AND BAFFLE $6.95 

A terrific McGee scoop!! Look at these brand new 2 speed changers. All have General 
Electric variable reluctance pickups. (Note: G.E. pickups quire pre -amplifier.) Lowest 
Prices for such high quality merchandise. Limited quantities available. Get your order 
o now, 

P -10 $26.95 P -13 $21.95 Eg -2 $8.95 P -12 $24.95 

P-10 $26.95 General Electric, 2 peed automatic record hanger plays 10." a d 
.a 12" records, either 78 or 33r /a rpm. Pickup equipped with 

two separate plug -in heads. RPX-040 with 3 mil sapphire stylus and RPX-041 with 1 
mil sapphire stylus. Each of the G.E. variable reluctance cartridges is housed in a plastic head that plugs into arm. Cartridges worth $11.70 alone. Brand w in original 
cartons. Similar to Webster 70. Base size 14x133/4". Shipping weight 15 lbs. G.E. 
Catalog No. P -10, McGee's scoop price, $26.95. 

P- I3 $21.95 General Electric, 2 speed utomatic record changer. Plays 10" and 
12" records at ither 331/3 or 78 pm. Pickup arm equipped with 

a G.E. twist o0, turn about fable reluctance cartridge and twin sapphire needle. A simple twist of the knob selects the proper needle. The net cost of the cartridge, if purchased is separately i $8.20. This fine changer cames ready equipped with the cartridge. Changer base i 12x121/"- General Electric catalog No. P -13 automatic record changer. Manufactured by the VM Corp. Shipping weight 13 lbs. Brand new, factory cartoned. Offered at the low price of $21.95. (A self powered pre -amp for use with low gain inputs. Net price $8.95 extra.) 

Eg -2 $6.95 
pACckteh 
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e nr ic 
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a ruiasb le 

v 
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luctance cartridges with an ordinary radio-phono connection. Some amplifiers are alread y equipped 'th the necessary a n for this type pickup. Simply plug in any of the changers and plug preamp into the radio phono input. Stock No. EG -2 preatnp. Net price $8.95. 

P -12 $24.95 General Electric, 2 Speed automatic record changer. Plays 10" and 
separate lu 

12" records of either 331%3 r 78 rpm. Pickup arm equipped with g -in heads. RPX -040 with 3 mil sapphire stylus for 78 rpm records RPX -041 with 1 mil sapphire stylus for 331/e rpm cords. The two cartridges pur- chased separately are worth $11.70 alone. However, they are standard equipment with this deluxe changer. Changer base size, 103/4 "x121/ ". Shipping weight 13 lbs. Gen- eral Electric catalog No. P -12, made by the Milwaukee Changer Co. A $60.00 list changer, on sale at terrific saving at McGee. Scoop price, with both General Electric, plug -in variable reluctance cartridges, for the low price of $24.95. 

50 -WATT BOOSTER AMPLIFIER- $39.95 

25 -Watt Horn $28.95 50 -Watt Booster $39.95 2 -Mike Pre -Amp. 
$10.00 Extra. 

50 -WATT BOOSTER A 
sensational Inc, So tt tt booster amplifier to push -pull 

parallel 6L output add t. Connect t2 your pr ndno, amplifier 
a booster or use with the PR 

one 
to add the use of 2 mikes and one low level 

input. The booster amplifier has ne input jack and with t volt input gives 50 watts of 
audio. Booster has a 6 potted case high fidelity output transformer, Matches 

225 
mill 

with 4-8-16 ohm voice coil, also 60 ohm and 250 ohm line. 
6L6, 

Booster has a 24. mill 
power supply with 5U4 

are 
rectifier. Price includes cont lu and 4 6Lo 7N7 and SU4. The 

two variable emotes are for volume control and base boost tone control. Size 
8 a 6l/ X l4Ì /2, Stock No. PA -55X. Shipping weight 26 lbs. Sale price $39.95 ea. 

2 -MIKE PRE -AMP. pre- amplTeurp tugs ' directly to the PA -55X Booster amplifier. 
It enables u of 

plugs for 
o Dynamic Mikes plus one low level 

input. Furnished with 4 foot cables and plugs £or remote control of the 55 watt Booster 
Amplifier. Small chassis size 5 x 31/4 x 4 ". Stock No. PR -2X, with tubes 7F7 and 7N7. 
Net price $10.00 ea. 

25 -WATT HORN 25-watt Driver ana a1.foot air column r -encrant Trumpet. The 
tannais spun trumpet and driver you see the t. Delvers are 100% weatherproof. horn is spun aluminum. 

Net 
price to you at a considerable savings. 

Stock No. MA -33. Shipping weight 20 lbs. Net price $28.95. 

AMPLIFIERS, ETC, 
LOOK AT THESE BARGAINS! 

TRAY -LER 3 -WAY PORTABLE - $18.95 
A lucky purchase makes this value possible. Model 5022 Trav -Ler 3 way portable. Operates on 105 to 125 volts AC or DC, or self -contained batteries. A full 2 gan g superhet with Alnico V dynamic speaker. Tube o ponent: 1R5, 1U4. 1U5. 3V4, plus rectifier. Has vernier airplane dial. A smartly styled two -torte portable with ivory plastic front panel and Tan or Red leather- ette covered case. Compact 

9 51/4 . 51/4 ". Loop antenna built ì Receives broadcast 550 to 1600 ke. 
A powerful set with 6 tube performance. Shipping 
weight, less batteries. 6 lbs. (7 lbs. with batteries). Trav -ter Model 5022, portable less batteries $18.95 ea. Lots f 3 $18.50 ea. Battery kit for Model 5022 $1.75 extra. (consists of one 671/2 volt `B' and 2 
No. 2 flashlight cells.) 

VM 3 -SPEED AUTOMATIC -$44.95 
Another special purchase offer! VM -975, 3 speed port- able automatic record changer. Housed in a deluxe brown leatherette case; 141/2 x 171/4 x 81/4" high. Famous VM Tri -O -Matie changer, plays all 3 speed and all 3 sizes automatically. 10 and 12" records 
of the some speed can be inter- mixed. Flip-over crys- tal cartridge provides the correct needle size for the record you are playing. Has good quality 3 tube amplifier, a tone and volume control and heavy mag- net PM speaker. Regular dealer net is $51.60. Note. 
a Limited number are available at the special sale price of only $44.95 each. Shipping weight 22 lbs. 

3 -SPEED PORTABLE -$18.95 
Model 7843, deluxe 3 speed electric portable record player. Powerful 3 tube amplifier, (12AT6, SOBS and 
35W4 rectifier). Full size Alnico V magnet dynamic 
speaker. 

Plays all records 7 ", 10" and 12 "; 331/5, 45 
d 78 pm. Crystal pickup with all purpose 3 speed needle. Luggage style case, 120 /2x101 /2x61", expertly 

covered with tan leatherette. Shipping weight 111/ lbs. Model 7843, deluxe 3 speed portable electric record player. Net price $18.95 each, lots of 3, $18.50 each. 

3 -SPEED CHANGERS ON SALE AT McGEE 
WEBSTER CHICAGO 3 -SPEED $2495 

Regular $47.50 List Only 
1t ebster Chicago Model 100.16 3 speed automatic record changer ,'Sib crystal cartridge and all speed Sapphire needle. (1 needle plays all records). Base size 12x123/4 ". Shipping weight 14 lbs. This offer good only as long as our stock lasts. A special purchase - 
makes this offer possible. Webster Chicago 3 speed changer, Model 100-16, Sale price $24.95. 

WEBSTER CHICAGO MODEL 100-2 ONLY $26.95 
For the first time we offer the world famous Webster -Chicago. model 100.2. Features a newly designed spindle. that drops the records flat; air-cushioned to the turntable. Pickup arm sets down automatically after the last record plays. Plays all records automatically, 331/3, 78 and 45 rpm. New balanced tone arm with Electro -Voice Tilt-A-Matic Cartridge with dual needles. Ordinarily cost over $37.00. McGee offers them for only $26.95 each. Base size 12 "x120/4 ". Shipping weight 14 lbs. 

V.M. 3 -SPEED MODEL 406 $22.95 
VM model 406, deluxe 3 speed automatic record changer. Plays them all, Intermixes records of the ame speed. Equipped with a flip over crystal pickup with ttvin needles. Base size, 12i1/2x13 ". Shipping weight 12 lbs. VM -406. Net price $22.95. 

GENERAL INSTRUMENT 3 -SPEED $19.95 
Another tremendous McGee record changer scoop. Only 500 to 
sell. General Instrument, 3 speed automatic record changer with standard crystal cartridge and all purpose permanent needle. 
Brand spanking new. Our first offering of a 3 speed changer 
at 
our saving o$20.00. to you. 

We 
Stoock 

purchased 
GI33S4, 

quantity 
price 

and pass 
priCeor$ mure. 

each. Price to the small manufacturer in lots of 48 more, 519.50 each. 

VM -950 3 -SPEED CHANGER $29.62 
It automatically plays all records, all speeds and all sizes: 
12 10 ", 33i/3 or 78 rpm, 10 12 ", 331/2 or 78 rpm and 10" and 12" records of the same speed intermixed. 12 7" 33l/á or 45 rp m. Automatically shuts off after the last record. Size 

VM95/0, 63' speed xchanger with standard crystal cartridge and needles 1 and 3 mill for 331 %. 45 and 78 rpm, Net price 529.62, VM -955, same 3 speed changer as above, except has metal base. Net $32.01. VM- 950G.E. 3 speed changer with the new RPX -050 G.E. variable reluctance cartridge, with dual turnabout stylus for 331/2, 45 and 78 rpm. Net price $32.80. VM- 955G.E. Same 3 speed changer as above with RPX -050 V.R. cartridge and metal base. Net price $35.19. 

20-TUBE AM -FM RADIO PHONO COMBINATION $229.95 
ONLY 100 TO SELL 

iHere is a sensational value. You get an Approved A -710, 12 tube 
3 gang condenser, FM -AM tuner, plus a push -pull parallel 6L6 50 watt amplifier, with inputs for i ophone and any phono pickup, plus a Webster 70, 2 speed 331/a and 78 rpm automatic 
record changer; with separate plug in General Electric variable reluctance heads with sapphire stylus, plus 2 heavy duty 12" 
PM speakers, plus this beautiful Capehart cabinet. This beau- tiful hand rubbed mahogany combination cabillot would cost $150.00 lone. Cabinet is 37 " high, 40" wide and 21" deep. Hinged top lifts in two sections covering the radio and changer compartments, The radio and re cord changer panel 
are cut to fit the huppe and changer. The chacsis, han ger 
and speakers are shipped separately from the cabinet. You cabine them in the clbs. Noy shim nut, just hook them uo. ail Shipping weight Stof ock cabinet lone is 160 lbs. Specify shipment via Express, Truck or Rail Freight, Stock 

No. MD- PÁ55730. Special sale price, $229.95. 

3- Speed -Amplified Record Player Kit $ 1 2.95 
BUILD IT YOURSELF 

Complete kit of parts to build a 3 speed, amplified record player. 
Kit features a leatherette covered base, 3 speed rim drive phono 
motor, crystal pickup with an all purpose needle and a kit of parts 
to build a 2 tube AC -DC amplifier; including an Alnico V PM 
speaker. Plus, schematic diagram and tubes (70L7 and 12AT6). 
A complete amplified record player kit. Nothing else to buy. Stock 
No. RH -35, Shipping weight 30 lbs. Sale price, 512.95. 

XMAS SPECIAL -3 -SPEED PLAYER ATTACHMENT $9.95 
An ideal Christmas gift and a full $10.00 worth. Perfect for 
the home and for the children's play room. Every radio and 
TV shop should have one for testing purposes. Plugs into your 
radio, TV phono jack, or any amplifier. Has a standard 
crystal pickup with an all purpose 3 speed needle. Plays all 
3 speeds; 331/a, 45 and 78 rpm. Operates on 110 volts, 60 
cycle AC. Plywood leatherette covered base. Volume control. 
(No amplifier or speaker furnished). Stock AB -3, Net price 
$9.95 each, 

MCGEE RADIO COMPANY or 
Prder, ice. F.O.B. 

9alan<K.C. 
Senc.d 25 

. 
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wich 

with 
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1422 GRAND AVE.. KANSAS CITY. MISSOURI Post Orders, Include Postage 
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NEW TELEVISION "SLAVE" KIT FOR 16 TO 20 INCH TUBE $3995 
COMPLETE 16 TO 20 INCH 

TELEVISION "SLAVE" KIT 

$39LLESSSS TUBES 

Television Slave Kit, Model No. SK -21; for use with 16, 17 or 
20 inch rectangular pit/Core tubes, yell as 16 19 inch 
round tubes. It may beconnected to your present TV receiver, 
regardless of screen size. to give you a remote TV slave unit: 
sometimes suetimes referred to as a 7'V duplicator. You pick up the TV signal at the picture 
tube grid. The audio is picked up at the high side of the audio gain ontrol. These two 
connections are all that is necessary on your present set. A two tube cathode follower 
kit i supplied with the slave kit so that there will be no loading of your present set. 
The duplicator art itself is 14she wide and sit long. A ready yard Ad chassis and 
complete hardware kit is furnished. 

following tubes: 
ìt i straight forward AC transformer omer a 

type. The circuit employs the Cand 
DC restorer, 

i /s6S er. al 5U vertical oscil- 
lators, audio, 12) G:11.5 phase output, ver, 1X 

high 
vertical output, 5U4 rectifier, 

video audio, epar horizontal output, used damper, 1X2 voltage rectifier, erAs 2nd Video 
This. separator, 12) G are used il the cathode 

except 
lit 

has 
Aker is orivide . 

All kit it the s essentially as a full Tr, etc, e cep[ that it ass no inner o video. 
All resistors, 

instructions. 
WAR transformer, etc., are furnished along with this a kit; uasn lev ion 

very 
WARNING: Only 

should 
be 

attempted 
TV, should buy this 

you as television complicated led nd el SC- of 
cobe mplete 

plate les u all 
tubes. you kN tv whce 

53 Suing. TV weight 38 l K8, Plodsp SX -11, extr less all 
receiving 

Net price 
Shipping ttextra. 38 Ills. PM speaker, $2,95 extra. Kit f 12 tubes 

for S1íachf $10.00 extra. 139.45, 17" blackface picture tube. $vhich extra ;hr 
that yes blackface picture lobo, $39.95 extra. (Specify when ordering, which picture tube that 

you intend using.) 

CONVERT TO A RECTANGULAR PICTURE 
With each conversion kit you get a plastic mask, 70 degree de- 
tlectiun yoke, 90 day guaranteed black face picture tube, plus 

u 
v or 77J1 -X 14,000 Volt Universal fly -back and horizontal 

output that works on any output tube and a Sin- 
gle rectifier (1)33 or 1X21. A suggested diagram is furnished 
for of the transformer with several different output tubes 
and rectifiers. We think this is the finest and best priced c 

t1 

n kit in the country. Shipped Truck or Express, only. 
Eft Nu. 'l'CK -14, with 14BP4A14" rectangular tube, Net price $27.95 kit No. 'l'CK -16, with 1ORP4A 10" rectangular tube, Net price 34.95 kit No. '1'C1í -17, with 17BP4A 17" rectangular tube, Net price 29.95 
Kit No. TCK -20, with 2OCP4A 20" rectangular tube, Net price 49.95 

BUY YOUR WIDE RANGE COAXIAL SPEAKER AT McGEE 

po 

12" COAXIAL 
PM $12.95 

A 532.50 retail value, 
20 watt 12" coaxial l 
PM speaker of quality 
used on radios of the 
$300 to $500 bracket. 
Hook u like any Pa 
speaker. b High pass 
f i l t e r is built c 

speaker. Matches 8 
ohm output of radio 
or amplifier. 

CPS. 
¡ d 

Model -14Xnse. 17.500 pec. sale 
Price, 

-12 \.Ship. wt. 9 lbs. Special sale 
price, 512.95. 

15" COAXIAL 
PM $19.95 

Only $19.95 buys a full 
15 ". 20 watt coaxial PM 

speaker, with built -in high 
pass filter. Hook to any S 
ohm output on radio or 
amplifier. Response below 
20 to above 17.500 CPS. 
Good bass response. A 
lucky purchase makes this 
price possible. Full 32 0 
magnet in the woofer. 5" tweeter. Model P15 -9, 
Ship. act. I I lbs. Sale 
price, $19.95. 

QUAM 12" SPEAKERS 
3 FOR $15.00 

Quam, 12 ", 4.64 oz. Alnit'o V 
magnet PM speakers. with ;elitist- 
able cones. Only 500 to sell at this 
terrific saving, $5.49 each, 3 for 
$15.00. 

RCA 16GP4 $25.95 
Brand new, in original cartons. Gen- 
uine RCA, IGGP4 metal c v picture 
tubes at a terrifie to you. 
Uncondit 11nally 

1;ors 
ante (1 for 90 

days. Sale price. $25.95 t,.t.;. two 
for only 950.00. 

COMPLETE 17" TO 20" T.V. KIT 

* AC- TRANS -TYPE $ ®95 * CONVENTIONAL CIRCUIT 7 LESS TUBES 

* READY WIRED 12 CHANNEL T.V. FRONT END 

* 10° DEFLECTION * CERAMIC FLYBACK 

* KIT OF TUBES EXCEPT KINE $16.95 * 11BP4A $21.95 EXTRA 
A complete kit of parts to build an AC transformer operated television chassis for use 
with a 16, 17 or 20 inch rectangular picture tube. The 12 channel Sarkes Tarzian tuner 
is ready wired. The 4 tube video IF strip is also tired. Circuit is of the conventional 
accepted design, with latest ceramic type flyback high voltage supply. Chassis Is ready 
punched. Warning: Do not buy this kit unless you understand Television and elec- 
tronics. It is difficult to wire. We furnish schematic and photos. Kit model WII 20 
ship weight 40 Ills.. less all tubes 959.95. Kit of 19 tubes but less picture tube $16.95 
extra. 17 inch 1761,4A $21.95 0x5; ;;. 20004 inch rect. tube $39.95 extra. 

SARKES TARZIAN 3 -TUBE 

T.V. TUNER $795 
This popular Sarkes -Taman television front end is widely 
used today. The 13 channel rotary switch type with 
individually tuncursus dia- 
gram and osc, 613H6 RF and 6O6S 
Regular factor cost is twice o tuner and y c ready. Each tu npr o a 
its own tube ndi<ets a red, ready to boni: tap a 
video sound IF sur1011 Slay used with either 

Built-infi or roquseparate s und IF circuits. 
Built-in fine frequency 1 control. T5- 

fight 3 lbs. Sarkes -Tarzi n Type 2 T5 
tuner with tubes net 5].95 
Combination deal. Sarkes -Tarzian TV tun- 
er and 205 -XX video coil kit, both for $14.95 
Sarkes -Tarzian Type 3-Sane as Type 2 only has input IF 
coil built -on. Tapped for s und IF channel. Net.$9.95 
Above tuners offered with either 21/a inch or 4%a inch shaft length. 
3 -tube Sarkes -Tarzian tuner with 21 /e" shaft but no fine tuning. With tubes 12AT7 and 
26AG5. Stock No. 'l'X -:3T 57.95 with tubes. 

RCA T.V. FRONT END $9.95 
Terrific buy on this I1CA TV tuner. We Lare a limited quantity 
of the famous original 201E1, 13 channel completely wired and 
tested TV front end tuners. Ready to conne:'[ to cotir TV video 
IF strip. Offered at a sacrifice. Price was originally $44.00, now 
only $9.95 each, less tubes, You'll save plenty en this item. 
3 -0.16 tubes are required. Stock No. RCA -131' TV front end tuner, 
$9.95 each, two for $19.00. 636 tubes 99c each, extra. 
New RCA Printed Circuit Tamer complete with 61105 and 636 
Tubes $19.95. 

GENERAL INST. T.V. FRONT END Price $7.95 
All completely wired, brand new and pre -aligned. 13 channel selector incorporating fixed inductance and variable capacitance. Converter output transformer is attached to be coupled direct to, separate sound and video I.F.'s. 3626 tubes are required. Built in fine frequency 
control. Original factory cost over $20.00, Weight 4 lbs. Stock No. 
GI -13P, less tubes. Net price $7.95. - 

Stock No. G1 -13PX Sane as above only not in new condition. Have 
been in sets, but guaranteed a good value -less tubes. G. Inst. Tuner -G1 -13PX, net $2.95. 
Either of the above G.I. tuners are available with either 61/4" or 
11/u" .hafts. Specify which .shaft you desire, when ordering. 6J6 tubes 99c each. extra. 

SENSATIONAL NEW 2 -BAND RADIO KIT ONLY $14.95 
7 -TUBE FM -AM TUNER 

MODEL RAL -8 
* AC SELF POWERED $299, 
* 3 GANG TUNING * A COMPLETE KIT 

McGee has ready 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 kc and FM 88 to 108 me. A 3 gang 
tuning condenser is used on boot FM and AM. This extra stage of THE makes a 
smoother working tuner. 2 IF stages on FM and one IF stage on AM II.F. fre- 
quency 456 and 10.7 mc). Lighted slide rule dial with metal escutcheon plate. Our 
own lab designed and wired an original tuner using these parts. Chassis is ready 
pinched and painted. Everything furnished including 611A6, FM -All B.F., 12ÁT7 
mixer, ose., 613AS I.F., fili,AG F]1 limiter, 6AL5 FM ratio detector, 6AT6 AM detector, 
1st audio, plus rectifier and diagrams. Shipping weight 12 lbs. Stock NO. RAL -S, net 
price $29.95. 

MODEL ME6 -2 $14.95 
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, 6 tube; AC -DC 2 band radio kit. Receives broadcast, 550 to 
16(10 kc and short wave, 6 to 18 mc. A straight forward superhet circuit with 2 gang 
tuning condenser. 456 he I.F. transformers, etc. 5" speaker illuminated slide 1711e 

dial. Everything furnished, including tubes, 12ST67, R.E., 12128 'mixer, 12Sí67 I.F., 
12907 detector, 1st audio, 25L6 output, 3225 rectifier, diagram and a photo showing 
view of underside of completely wired chassis. The chassis pan and dial parts are fac- 
tory production. With this kit, you can build a commercial looking and factory quality 
2 band radio, housed in a streamlined plastic cabinet. Size: 13 o 6a/a x 614". Stock 
No. 11119-2, shipping weight 10 lbs. Net $14.95. 

SELF POWERED AC 

Broadcast Tuner Kit. 3 -Gang 

Tuning. Complete Kit, ;12.95 
A self -powered, 3 -gang superhet 
tuner kit with R.F. .stage. When 
wired according to our diagram 
will matte a top quality broad- 
cast tuner (550 to 1650 kc 
for use with any amplifier. don't class this with 
ordinary tuners; this has its own power transformer. 
This complete plete kit is furnished with a diagram. photos 
and tulles. 6AUG R.F., 6I3E6 oscillator R.F., 6AUG 
1.10. detector, 6AL5 diode, AVC, plus rectifier. Connect 

1 1 , 0 1 1 0 audio nplifier. ideal for use with our S -2020, 
7'M -I51 or amplifier mplifier (kits. Chassis size. 91 /px4x 
.15;," high. Shipping weight. 7 Ills. Broadcast tuner 
kit Model BT -38X. Net price, $12.95. 

8 -TUBE 22 WATT 
Wide Range Amp. 

Model 1x5 Kit Only $31.95 
A complete kit, including tubes (3 -7E5, 
2 -7F7. 2 -6A3, plus ctifier), diagram 
and photos. All triode circuit makes 

minimum m harmonic distortion. In- 
puts for radio tuner any kind of phono 
pickup (crystal or G.E. liable reluc- 
tance) and either crystal or 

matches mike. Output transformer match 
ohm voice coil. Treb electronic tonee -- o 
controls, bass and treble with range selector switch for either juke 
box quality with heavy bass espouse or brilliant symphonic ran 

very The best duty amplifier 
heavy 

kit we know now tomake. Has a cto 
wide ran pub tt and power transformer. 

complete 
Response Il to 

CPS. 8 tube 37 triode amplifier kit, complete with tubes. 
Weight 25 lbs. Net $37.95. 

5 -Tube Broadcast 
SUPERHET RADIO 

KIT $12.95 
Model 115-5 tube AC- 
DC superheterodyne 
radio kit. Has loop 
antenna ana 
Condenser, with lighted slide racle dial 
and attractive plastic cabinet. Receives 
broadcast, 550 to 1650 Ice. Full size 
dynamic speaker, matched 456 I.F.'s, 
automatic volume control. This is a 
complete radio kit. Everything furn- 
ished. including diagram. photos aind 
tubes: 12K8 mixer, 1251(7 I.F., 12SQ7 
detector, 1st audio, 5OL6 output, 35Z5 
rectifier. Shipping weight 7 lbs. Stock 
No. RS-5. Net price $12.95. 

Build Your Own $195 Phono -Mike 1 
Broadcaster 

Kit Model DE -OR. Wills 
this simple kit. you can 
'build a 3 -tube phono 
oscillator that also has 

bmike inpuWl 
roadcast over any ra- 

dio. within your home, (about 75 feet/ from 
1000 to 1500 kc. Inputs for crystal mike or 
crystal phono pickup. Fader control fades 
from mike to record. Ideal for a home P.A. 
system, baby listener and home entertain - 

t. A comnlete kit of parts including 
tubes. Kit Model DE -6R. Net price. $7.95. 
DE -6RWT, i 

s 
ed and tested. Net price, 

59.95. Crystal mike and desk stand. $4.95 
extra, Concealed microphone unit, only 1" 
in diameter and 1 /4" thick. Specify hidden 
mike when ordering. Stock No, T -001. Net. 

$3.95 extra. 

6 -TUBE 
AC -2 -BAND 

KIT 

$1695 
.4 New 2 -band radio chassis kit. features 
3 -gang tuning, full AC circuit with power 
transformer. complete with liaers 

l 
all 

parts and tubes. 6SK7 R.F.. 6SA7 mixer, 
651í7 AVC. 1st audio, 6V6 output, plus 
rectifier. Chassis size, 7" deep, 6" high, 
121 /q" long, 7 1/ " slide rule dial. Very 
ideal for schools. etc. A straight forward 
speaker[ 

and 
circuit 

cabinet. 
complete 

Output transformer 
Sis part of radio kit. Stock No, AA -61. 

hipping weight 91 /e Ills. Net price 
$16.95. 6" PM speaker $2.79 extra, 8" 
l'Si $3.49 extra. 

10 -TUBE RADIO KIT $29.95 
3 -GANG TUNING 

MIKE INPUT 

12 WATT 
HI -FI AUDIO 

BASS -TREBLE 
BOOST 

A NEW 1951 ALL -PURPOSE RADIO KIT 
10 -Tube Broadcast (550 to 1700 kc) Radio Kit for cus- 
tom builders. Features 3 -gang superhet circuit with 
A.V.C., high gain IF circuit, 8" slide rule dial. 
Chassis size 121/2" long, 10" front to back, 61 /p" 
high. Audio inputs for a crystal or dynamic mike, 
and record changer or player. Tone compensation for 

variable crystal pick -up or General Electric iable 
reluctance. Push -pull 6V6 output tubes, shielded 
high fidelity output transformer matches 8 ohm PM 
speaker. husky power transformer, 2 tone controls for 
separate bass and treble boost. A complete kit, in- 
cluding tubes 651(7 R.F., 6SA7 mixer, 6SK7 I.F., 
6H6 detector, AVC, 6SQ7 1st audio, 12AX7 variable 
reluctance and mike amplifier, 12AX7 phase invertor, 
2 -63'6 outputs, plus rectifier, diagram and instructions. 
Shipping weight 18 lbs. Stock No. BK -R10. Net price 
$29.95. 10" PM speaker, $6.95 extra. Crystal mike 
and desk stand, $4.95 extra. 12" coaxial speaker 
$12.95 extra. 

McGEE RADIO COMPANY 
Pr,ees 

rder, 
P.o.9. Ic.c. send 25 i Deposit won TELEPHONE VICTOR 9045. WRITE FOR FLYER 

o Balance sent clodo. .with Parcel 
Post Orders, Include Postage 1422 GRAND AVE., KANSAS CITY, MISSOURI 
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Sensational TV 
BARGAINS' 

Rocket 
YAGI 

5 ELEMENT TV ANTENNA 
Excellent Pictures in Fringe Areas 

HIGH GAIN. Clearer, sharper, steadier pictures. PERFECT PICTURES IN FRINGE AREAS. Minimum interference from ghosts and noise due to a directive pattern. Five elements 
I 

elude one folded dipole. three directors, and on reflector. Supplied less mast. 
MATCHES 300 OHMS IMPEDANCE. Molded insulator provides additional strength. Exclusive design mast clamp prevents antenna turning or canting under any conditions. STURDY, TROUBLE -FREE CONSTRUC- 
TION. No return calls. No broken elements. Stands the test of severest weather. Elements of extra heavy aluminum-clamped top and bottom. QUICK RIG. Completely pre -assembled. Just swing elements into line and tighten wing nuts. Simple . . quick 
easy. Available for any channel, high or low band. 
Specify number of channel desired. 

Channels 2 to 6 $6.95 Channels 7 to 13 $3.95 
Shipping Weight -51/ lbs. Low Band. 

Shipping Weight-3 lbs. Hi -Band. 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

Rocket DIRECTRONIC 
MOTORLESS' 

TV ANTENNA 
360° 

Electronically 
Switched Bealn 

No Motors 
No Roof 
Orientation 
No Electric 
Power 
No Ghosts 

The Directron- 
ic 18 element, 
360° antenna 
is the finest 
for ultrafringe 
or metropoli- 
tan reception. 
The HI -PAC 
molded insu- 
lator is a ma- 
terial of ex- 
treme tensile 
strength not affected by 

weather or temperature, either mechanically or 
electrically. Included in the AX- 699 'Service- 
men's Array" are: 

18 hi- tensile aluminum alloy elements 
1 net of connecting stubs (3) 
Universal U Clamps for masts to 11/2" 
Directronic Beam Selector 
75 feet of Tri -X Cable 
1 stacked array per carton 

AX -56 Directronic, 6 element Single $ 9.05 
Weight 40/4 lbs. 

AX -566 Directronic, 12 element Stacked 14.25 
Weight 7 lbs. 

AX -59 Directronic, 9 element Single 9.95 
Weight 5i lbs. 

All above antenna prices include Tri -X Cable and 
Switch. 
SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS 

AX -599 Direc- 
tronic. As shown. 515.90 

Weight 8 lbs. 

Rocket ALL CHANNEL 
CONICALS 

This sturdy, all-aht- 
m constructed 
TV antenna 
signed for broad -band 
reception on all TV 
channels, plus FM. 
High Gain, 4 to 1 
front to back ratio. 
A II channels 2 -13. Uni Directional. Maximum signal tonoise ratio. For use with 72- 150 -300 hm lines. Low inception angle. Complete with all hardware -less mast. 

Single Bay .. .53.75 each 
Stacked Array with Tie 

Shipping Weight 3 1/ lbs. Rods .. ach 

NATIONAL 
LEt eIbS. SOLD ONLY BY MAIL BY NATIONAL ELECTRONICS S 

1%4" O.D. 
Mast Steel (Daalcoted) 5' crimped $1.05 
Mast Steel (Dualcoted) 10' $1.95 Slast Steel (Zinc plated) 10' $1.59 
Mast Connectors for 11/4" O.D. Mast -10" long...495 
3 Conductor Motor Wire 3e ft. 
4 Conductor Motor Wire 4e ft. Peak Roof Saddles (Will take up to 11/2" O.D.) $1.49 Twin Lead 300 Ohm-570 Mil-Solid ......21/ a ft. Twin Lead 300 Ohm -560 Mil -7/28 Stranded .3c ft. Double Stacking Assembly for stacking 

2 -XX Arrays........ ............. $1.70 set Aluminum Guy Line 7/I8- Stranded -300 ft.coil.$4.95 Arrestors (TV- Lightning) .................... 69e 
Chimney Mount- Complete with Straps $1.19 
Coax -72 Ohm 61/2c ft. 
Guy Wire -Galvanized -4 strand 1120 1/2c ft. 
Guy Wire -Galvanized -6 strand S20 0/45 ft. Guy wire- Galvanized -11 strand 520 1h /c ft. 
Boosters -Anchor -101 -75 $22.50 

Tec -S -505 $26.97 
Stand -off Screw Insulators -3" for 300 Ohm..$2.75 C Stand -off Screw Insulators -7" for 300 Ohm..55.50 C Strap Clamp Stand -off Insulators -3" 58.50 C 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

ALL PRICES F.O.B. CLEVELAND, OHIO 
For Faster Service, Address Desk RN -12 

DELCO BLDG. CLEVELAND 3, OHIO 

90 

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. 

MOBILE CONVERTERS 
Mallard Mfg. Company, 6025 North 

Keystone Avenue, Chicago 30, Illinois 
has announced the availability of a 
new series of converters which provide 
improved mobile reception on the 10, 
20, and 75 meter bands. 

Featuring nylon gear drive and slug - 
tuned coils, the new units are said to be 
exceptionally sensitive and to possess 
unusual stability under the adverse 
conditions of mobile operations. Dials 
are accurately calibrated and ample 
bandspread makes tuning easy. The 
nylon gear dial is translucent and il- 
luminated from the rear to eliminate 
glare for night -time operation. 

The "Mallard" 10N, 20N, and 75N 
converters provide single band recep- 
tion on the amateur bands indicated 
by the model numbers. They use 6AB4 
oscillators which function efficiently 
even with low battery voltages com- 
mon at sub -freezing temperatures. 

The 10 -20 converter provides recep- 
tion on both the 10 and 20 meter bands 

and is available with or without built - 
in noise limiter. Bandswitching is ac- 
complished by means of an ingenious 
two -position sliding switch board that 
permits short leads, thus assuring high 
efficiency for two -band operation. 

Descriptive literature is available 
from the company. 

VARIABLE RESISTOR 
Chicago Telephone Supply Corpora- 

tion, Elkhart, Indiana is now market- 
ing a new variable resistor which is 
said to exceed present military specifi- 
cations for this type of component. 

The new Type 90 is manufactured 
from specially developed materials 
which will operate over a range of 
from -55 to + 150 degrees C and from 
utter dryness to saturation humidity. 
The unit is available with locking 
bushing, high torque, and water sealed 
bearings and mounting. Straight tan- 
dem construction is available with 
panel and rear sections operating sep- 
arately from concentric shafts, as well 
as concentric shaft tandem with panel 

and rear sections operating separately 
from concentric shafts. 

The Type 90 measures 15/16" in di- 
ameter and comes in 1 w. ratings (at 
70 degrees C) with 500 v. maximum 
across the end terminals. 

NEW TAPE RECORDER 
The Wilcox -Gay Corporation, Char- 

lotte, Michigan has introduced a corn- 

pletely new model tape recorder which 
features several exclusive "firsts" in 
the industry. 

Known as the 2A10, the new unit 
features fully automatic push- button 
operation. Five push- buttons control 
the functions of record, playback, for- 
ward and reverse wind, and stop. The 
instrument handles all necessary ad- 
justments instantly and automatically. 

The entire unit weighs less than 20 
pounds and measures 12 x 14 x 7 inches. 
The carrying case is done in two -tone 
leatherette. The-newly-designed con- 
trol panel carries out the exterior two - 
tone colors highlighted with a clear 
plastic grille. 

The Model 2A10 provides speeds of 
3%" and 71/2 ". A companion model, 
the 2A11, offers standard 33/4" and 
17/8" speeds. 

SMALL PARTS STORAGE 
Triangle Jack Company, Inc., Wichita, 

Kansas has developed an ingenious de- 

vice which should 
service technicians, 
ists. 

Known as the "Jiffi- Klip," this new 
shop shelf has special brackets on its 
under side to accept standard pint 

be of interest to 
hams, and hobby- 
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PLATT MUST BE POTTED! 
LOOK WHAT HE'S GIVING AWAY 

FREE TO CELEBRATE HIS ANNIVERSARY! 

GRAND FIRST PRIZE! 
WIN AN ALL -EXPENSE 

PAID FLORIDA WINTER VACATION 
(Includes all travel expenses no matter where you live, hotels, 
meals, and incidentals.) 

5 SECOND PRIZES! 
$10 credit on any item in this advertise- 
ment. 

10 THIRD PRIZES! 
$5 credit on any item in this advertise- 
ment. 

Pws WHETHER YOU ENTER THIS CONTEST 
5% OFF ANY PRICE IN THIS ADVERTISEMENT FOR EVERYONE! 

ALL YOU MUST DO TO WIN ANY OF THE 16 PRIZES LISTED ABOVE 

IS COMPLETE 
THIS JINGLE 

Platt's prices defy comparo, 
Can't be equalled anywhere, 
Play it smart and you will see, 

(Slake your last line rhyme with the 3rd line shown above.) 

READ THESE RULES 
1. Print r write plainly your "last line" for the Jingle 
on side of a sheet of paper. Be sure to include your 
name and address. 2. Mail your entry to Platt Electronics 
before December 31, 1951. 3. The Platt contest is open 
to all men and women residents of continental U. S. and 
Canada except employees of Platt Electronics, their adver- 
tising agency, and members of their families. 4. Entries 
will be judged on the basis of oringinality and uniqueness. 
Only on awarded prize a arded to any on individual. No tries 
will lie returned. All entries become the property of Platt 
El otronics. You accept the terms of this agreement when 
you rater. 5. All t will be notified by mail and 
lusted is a future issue n of Radio & Television News. 

BC -221 Frequency Meter 
Real. Value! lue! QUANTITY IS LIMITED -so first come, first served. They 
are just like new, with original cali- 
bration charts. Range 125- 20,000 
KC with crystal check points in all 
ranges. Complete with $109.50 
crystal and tubes... 

Field 
Te:ephones 

pm c lus 
p 1 e t eilly 

and and it(oned 
electri- 

cally tested. 
using 2 flash- 
light c e l l s 

intelónrt of 

Cwires. 
ÛAFt A N- 

TI:L.D-1 i e 

$18,95 

FL -8 

RADIO 

FILTER 

Can easily be con- 
verted for use with 
many types of trans- 
mitters and receivers. 

ONLY $1.29 

BEACON RECEIVER BC- 1206 -C 
Manufactured by 

r 

Frequency Range -195 KC 
to 420 KC, IF Frequency- 
135 KC, Receiver Sensi- ,(.;/ )p 
tivity -3 Microvolts for 10 =` S , Milliwutts output, Output a .: ?n %,ro >- '''.`'. 
impedance -300 Ohms and 
4000 Ohms to be selected internally, Power Outpu 
-230 Milliwatts, Volume Control -RF Gain Con- 
trol, Power Supply -24 -28 Volts Aeroplane Battery, 

BRAND 
Current -.75 Amperes. a)110.95 W -ONLY 

PRE -AMPLIFIER 
MODEL K -1 

The K -1 is used to 
amplify output level 
for microphones and 

phonogra Ms. Operates on 24 -28 VDC. can be con- 
verted to 110 AC. Comes complete with PL 55 
plug and 2 foot 119 -B cord, 2 terminal blocks and 
instruction book. $4 95 BRAND NEW I 

Multitester Foundation BIAS METER I -97A 
Contains a zero center 31/2" round 
Marion voltmeter calibrated 0 -100 volts 
each side. Movement is one mill each 
side of center. The unit is mounted in 
a steel box 7 "x5 "x41/2" and contains 8 
contact push button, line cord dual 100 
MFD at 200 V DC condenser, a poten- 
tiometer 6 1RC 1% wire wound non -inductive re- 
sistors: one 400 ohm, two 2500 ohm, one 5000 
ohm, one 10,000 ohm, one 15,000 ohm. Excellent 
for building tt zero center multitester with ranges of 

COMPLETE-BRAND NEW $7.95 1, 10, 100, 1000 volt 

VHF Excellently Reconditioned Guaranteed 
e® SCR -522 
®® AIRBORNE COMMAND 

®© EQUIPMENT 
Frequency Range 100 to 
156 mes. in 4 channels 
receiver and transmit- 
ter. Crystal controlled. 
Complete equipment. 
Consists of trans /rec, control box BC -602, 
dynamotor PE-9 4, 
AN1O4A antenna, plugs, 
etc. Power input with 
PE -94 is 28 v. 

i)( Electrically Tested- Complete as Shown- 
Only $99.50 * 

* BRAND NEW -PRICES ON REQUEST 

**************** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** 
December, 1951 

A TERRIFIC 

AIRBORNE EQUIPMENT 
Designed for Aircraft 

T -85 /APT -5 UHF Transmitter 
Radar Set AN /APT -5 op- 
erates on 80 or 115 volts 
A.C. at 400 to 2600 cy- 
cles requiring 640 volts 
amperes at 0.90 power 
factor. Complete with all 
tubes. Brand new in origi- 

BUY AT ONLnal 
packing. $ 119.50 

RADIO COMPASS 
R5 /ARN -7 

Primarily used for aircraft 
navigation. Frequency range: 
100 KC to 1750 KC in 4 
bands. Operates on 115 
volts, 400 cycles A.C. Com- 
plete installation consists of 
the following: Radio Com- 
pass Receiver R -5 /ARN -7, Radio Control Boo 
C4 /ARN -7, Loop LP -21, Loop Dehydrator, Indicator 
I -81 -A and I -82 -A. Relay BK -22, Coupling MC -203, 
Cord CD -365, Plugs PL -112, 118, 122. Thorough- 
ly tested and reconditioned by experienced person- 
nel presently engaged in manufacturing for defense. 

ONLY $149.50 

BC-453-190 to 550 
BC-454-3 to 6 MC 
BC-455-6 to 9 MC 

SCR -27N 

COMMAND and 

ARC -5 Equipment 

RECEIVERS 
USED NEW 

C $17.95 $37.50 
11.95 18.95 
8.95 11.95 

TRANSMITTERS 
BC -457 -4 to 5.3 MC 7.95 
BC- 4513-5.3 to 7 MC 8.95 
BC -690 -3 to 4 MC 16.95 
BC -459 -7 to 9.1 MC 16.95 

ADDITIONAL EQUIPMENT 
BC-456 Modulator 3.95 6.95 
BC -450 Control Box (3 Receiver) 1.49 2.95 
BC -451 Control Box (Transmitter) 1.29 2.49 
BC -442 Relay Unit (ANT) 2.95 3.95 
Plugs: PL -147, 148, 151, 152, 153, 

154, 156-EACH 1.25 
Flexible Shafting with gear to fit 

Receivers 1.69 
3 Receiver Rack 2.25 
2 Transmitter Rack 1.69 

12.95 
13.95 
29.95 
27.50 

HEADSETS 
HS -33 low impedance with cord and 

plug. used. 
HS-23 highimpedance. 't BRAND NEW $1.89 W 

with ear pas 4.25 
HS -33 low impedance, BRAND NEW 

with ear pads, cord and PL54 plug. 4.95 
IlS -30 with ear plugs, low impedance, 

used. good condition 1.69 
CD -307A Cords, 6 ft. NEW .89 

T9 /APQ -2 
RADAR TRANSMITTER 

80/115 V 400 -260 -26 VDC. De- 
signed primarily for aircraft opera- 
tion. $42.50 NEW 

TRANSMITTER- RECEIVER 
Navy Model ABA -1 

(CG- 43AAG) 
Army Model SCR -515A, 

known as the BC -645 
450 MC 
15 Tubes 

BRAND NEW -ORIGINAL CARTON 
Can be easily converted for phone or CW 2 -way 
communication. Covering for the following bands. 
420 -450 MC ham band, 450-460'1%1C for fixed or 
mobile, 460 -470 MC for citizens, 470 -500 MC 
television experimental. Size 101 /s x13 ,',x43/4. 
Contains 15 tubes: 4 -7F7, 4 -7H7, 2 -7E6, 2- 
6F6, 2 -955, 1- WE -316A door knob. Complete 
as shown above. 

ONLY $24.95 
SHIP -TO- SHORE BC -223 TRANSMITTER 

A 30 watt Transmitter, 
ideal for ship -to -shore or 
Ham Rig. Crystal or MO 
control on four prese- 
lected channels. 2000 to 
5250 KC. Use of 3 plug - 
in coils, five tubes: 2- 
801 and 3 -46, and TU 
17 -18 -25 tuning units 
TRANSMITTER . . $39.95 
TUBES 5.95 

TUNING UNITS Each 4.25 
PE -125 VIBRATOR POWER SUPPLY FOR 

BC -223 18.95 

SENSATIONAL SAVING! 
DYNAMOTOR 

For DY -12 Power Supply for 
ART -13. 

ONLY $15.95 complete 

ARMY 
TEST 
UNIT 

1 -236 

AN80A Antenna 
for 49c BC -645 

Meter is contained in a metal box 51/2" 
long x 33/4" wide or 31/4" deep. Comes 
complete with test leads and instruction 
book. Can be used for testing between 
AC and DC measuring resistances of 
circuits, checking fuses and testing 
capacitors. 

ONLY $5.95 
NOW! Fill Your Battery 

Only Twice a Year 
with 

Automatic 
Battery 
Filler 

Made by lead - 
n 

g Detroit Auto o Mfr. 
Doubles bat- 
tery life r ordinary 
care,prevents 
battery break- 
downs, fits all 

cars, instantly installed. 
ONLY $1.95 

COMPLETE 

DUAL PURPOSE 
EMERGENCY UNIT 

Fire Ex- 
tinguisher 

Tire 
Innator 

Made by leading 
Detroit Auto Mfr. 

L' Especially recom- 
ended for oil, gas 
d electrical fires. 

Guaranteed by mfr. 

lI 

against defects. der two -one tor 
your home; one for 
your car in case of 
flats or fires. 
ONLY $2.29 each 

Minimum Order $2.00 
Immediate Delivery -Send 25% deposit on C.O.D. orders. 
All shipments F.O.B., N.Y.C. 
(N.Y.C. residents add sales tax 
to your remittance.) 

PLATT ELECTRONICS CORP. 
DEPT. A, 489 BROOME ST., NEW YORK 13, N. Y. 

PHONES: WO 4-0827 and WO 4 -0828 
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TV full -line* Components For 

Improvement, Replacement, Conversion 

SELL IMPROVED RECEPTION 

MERIT "TV" Kit #1000 for edge to edge 
focus -contains MFD -70 Cosine Yoke, 
HVO -7 Universal Flyback and MWC -1 
Width Linearity Control. Keep a Kit handy - you'll get plus business and a reputa- 
tion for "know- how." 

MFD -70 ... original of the 
"cosine" series -low horz, 
high vert inductance. Used 
by such famous sets as 

Radio Craftsman. Cosine Yokes will im- 
prove 10,000,000 sets now in use! 

MERIT.., HQ for TV Service Aids 

MERIT's 1952 Catalog =5211 now avail- 
able . . . introducing MERIT IF -RF Coils, 
includes Coil & Transformer data, listings. 
Other MERIT service aids: TV Repl Guide 
#404, Sept. '51 issue- covers 3000 mod- 
els, chassis of 82 mftrs; Cross Ref Data 
on IF -RF Coils, Form #14. Write: Merit 
Coil and Transformer Corporation, 4425 
North Clark Street, Chicago 40. 

These three MERIT extras help you: 

Exclusive: Tape - 
marked with specs 
and hook -up data Lo' 
Full technical data packed with 
every item 

Listed in Howard Sams Photo - 
facts 
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*Merit is meeting the TV 
improvement, replacement 
and conversion demand 
with a line as complete as 
our advance information 
warrants! 

BURTON BROWNE ADVERTISING 

salad dressing or Mason jars. The 
glass jars give visibility and immediate 
access to the parts needed. The jars 
snap in and out easily. 

The shelf is designed to mount on a 
flat wall or to fit between 16" center - 
to- center exposed studding. It can 
also be attached to the underside of 
existing shelves to provide needed 
bracket facilities. Construction is of 
heavy gauge metal with crackle finish 
color coating. 

The line will later be expanded to 
include 8, 4, and 2 oz. jars. 

POWER SUPPLY 
Kepco Laboratories, Inc., 149 -14 41st 

Avenue, Flushing, New York has just 
released a new 1000 watt, 50 ma. regu- 
lated power supply, the Model 1020. 

Characterized by excellent regula- 
tion, low ripple content, and low out- 
put impedance, the new unit is con- 
tinuously variable from 0 to 1000 volts 
and delivers from 0 to 50 ma. In the 
range 100 -1000 volts, the output volt- 
age variation is less than .1 per -cent 
for both line fluctuations from 105 -125 
volts and load variation from minimum 
to maximum current. In the range 
30 -100 volts, the output voltage varia- 
tion is less than 1/2 per -cent for both 
line fluctuations from 105 -125 volts and 
load variation from minimum to maxi- 
mum current. Ripple is less than 10 
millivolts. 

The power supply includes input and 
output fuses, power "on -off" switch, 
high voltage "on -off" switch, high volt- 
age control on the front panel. The 
high voltage d.c. terminals are clearly 

marked on the front panel. Either 
positive or negative terminals of the 
high voltage supply may be grounded. 

The unit is designed for relay rack 
mounting or bench use. It measures 
101/2" high, 13" deep, 19" wide, and 
weighs 66 pounds. 

SMALL CONTROL 
Clarostat Mfg. Co., Inc., Dover, New 

Hampshire has added a new 15/16" 

diameter volume control to its line of 
replacement units. 

For some time past, the Series. G 
(built -in- shaft) and Series AG (attach- 
able "Pick -A- Shaft ") controls in the 
15/16" diameter size have been avail- 
able in regular jobber stock. The "Ad- 
A- Switch" has not been available until 
now. The company is now supplying 
its jobbers with this UL-Approved at- 
tachable switch. 

The Series SWB or 15/16" "Ad -A- 
Switch" is obtainable in s.p.s.t., three - 
way no "off" position s.p.d.t., and d.p.- 
s.t. A T- shaped section of the control's 
dust cap is simply pried up, turned 90 
degrees and taken off, exposing the 
switch- throwing mechanism. The "Ad- 
A- Switch" readily slips into place. 

TWO -WAY RADIO ANTENNAS 
Master Mobile Mounts, Inc., P.O. 

Box 1817, Los Angeles 36, California 
is currently in production on several 
new antennas for mobile applications. 

The No. 113 is a quarter -wave roof- 
top design for police, fire, ham, and 

(Continued on page 134) 
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A Magnificent New Line of 
Beautiful CONSOLES 
and Complete CHASSIS 

featuring the Mammoth 

RECTANGULAR 
CTURE TUBE 

FACTORY - TO -YOU 

C%AI 8O/J!/S 

THE New 1952 MIDWEST `VIDEO GRAND" 
20 -Inch Television- 

Radio-Phono MIDWEST 
20 -Inch 
TELEVISION 

CHASSIS 

and SPEAKER 
-for easy installation 

in your own cabinet. 

30 DAYS TRIAL 
New 1952 MIDWEST "CONSTELLATION" 

20-Inch TELEVISION CONSOLE 

Also- Powerful New 1952 World- Ranging 
MIDWEST Series of RADIOS 

For Beautiful Consoles and Complete Chassis 

An entirely new line of 
radios featuring the 
powerful Series 16 five 
wave band AM -FM 
Radio Chassis and the 
magnificent Symphony 
Grand Radio -Phonograph 
with 3 -Speed Automatic 
Intermix Record Player. 

MIDWEST RADIO & TELEVISION CORP. 

December, 1951 

GIFT! 

Illuminated 

TELEVISION CLOCK 
Given With Every 

Purchase of a MIDWEST 
RADIO or TELEVISION 

LIMITED TIME ONLY! 

WRITE or PHONE 
For This NEW 1952 

FREE TELEVISION 
RADIO CATALOG 
If You Live in One of These Cities 
Phone and Ask for Your Catalog 

NEW YORK MUrray Hill 2 -6810 
CHICAGO STate 2 -5600 
PITTSBURGH GRant 1 -0609 
CLEVELAND PRospect 1 -7450 
DETROIT WOodward 3 -1233 
ST. LOUIS GRand 1161 
PHILADELPHIA LOcust 4 -1035 

WRITE IN NAME AND ADDRESS (PLEASE 

PRINT) ON COUPON OR k POSTCARD 

MIDWEST RADIO & TELEVISION CORP. 
Dept. 375, 909 BROADWAY CINCINNATI 2, OHIO 

Please send me your new FREE 1952 Catalog. 

NAME 

ADDRESS 

CITY 

J 
ZONE_STATE_ 
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FOR GOOD TV INSTALLATIONS 
ALLIANCE TENNA -ROTORS 

The Alliance Tenna- 
Rotor makes it possible 
for you to "beam" or turn your antenna in the 
direction best suited to 
wpick p 

an 
range. 

any r When so turned the signal deli, 
ed by the antenna to the TV set is sed 

by giving you a cbetter, clearer upcture. The ro- 
tator tatoT t is fully en. 
closed in moisture - proof housing, factory lubricated for life. Bearings are stainless steel. Works , any v.eather. Guaranteed for a full lyear. Approved by Un- derwriters' Laboratories. Can be used on all masts up to 11/2" diam- eter. Takes up to a 20 lb. antenna. For heavier antennas 

a 
lso order 

on the Thrust Bearing Bracket shown below. Operates o 115 V. 60 cy AC 30 watts. Rotates clockwise or counter -clockwise full 360° at 1 RPM. Available in 3 models. Shpg. wt. 15 lbs. 
AU -15. MODEL ATR. Tenna -Rotor with control box 

$2053 which shows end of 360° 
a 

rotation by means of an in- dicator lamp on control box. Does not show direc- tion of antenna. Each 
AU -12. MODEL DIR. Tenna -Rotor with control box which employs an indicator dial showing direction antenna is beamed. $mot26 

-r 
-w3 Each. 

AU -21. MODEL HIR. Tenna -Rotor with automatic control box. You set the pointer for direction desired and antenna turns to $26.43 that direction and stops automatically. Each V 
4 Conductor Cable Thrust Bearing Bracket 

For use with all Alli- For use with any above 

91 Alliance T nely once Tenna- Rotors. O where extremely heavy W-62, 100 ft. Coil, antenna is too 200Ibs.T 
AU -13, each 

TV -FM ANTENNAS 
AU-61 

99 

Exceptionally high gain on all chan- nels. Efficient for 'fringe" areas. 
Low standing wave ratio permits use with 72, 150 or 300 ohm lines. S- 
cial conical section design minimizes 

reduces ghosts " -results in sharp, clear picture. Easily assem- 
bled. Double bay with 10 ft. mast. 
Shpg. Wt. 16 lbs. 

ALLIANCE TV BOOSTER 
STOCK NO. RA -62 Alliance Booster offers electronic 

features in design for maximum 
reception in fringe TV areas. reas, Gives.. 
the signal a real boost- One con- trol for all channels. Automatic 
switch turns Booster on th set. Shpg. wt. 7 lbs. 
RA -62 $17.97 

FULL 20 ELEMENT 
STACKED 
CON ICALS a t h 
bars and 
High Fre- quency 

4 
tching Q 

Gen- 
uine A r r- craft Alu- 
mineum ele- 

. High gain stacked conical. Will pull 
"Fringe in thoWorkstlons in 

r all channels. Easily assembled. THIS IS A 
Each Antenna 

TERRIFIC 
consists of Utwo conical bays plus a pair of matching Q bars. Less mast. Packed -3 Antennas to a carton. This gives you six bays and 3 pairs of Q bars. 

Sold Only in Boxes of 3 Antennas 
InUlo s of 3, $x66 
each V 
Carton 

3 $2598 
Weight 25 lbs. r 

Stock No. 
AS -50. 

$5óö 

100 Popular Knobs * Olson's Best Buy 
You get 100 knobs -with a 
guarantee that they are worth at 
least twice what you pay. In- 
luded are set-screw and push -on 

type in Black, Mahogany, Ivory 
White, as well as fancy colors. 

10 WATT RESISTOR KIT 
We mean to 
move 80,000 

tt -Ogg. wire 1 wou d 
- resistors dur- 

ing- ..lrr a this sale. ;ri6 REGULAR 
02.altf -: LIST PRICE \l yys". OF THIS KIT 

vl IS $15.00. 
Each kit con- tains 20 popular insulated e- 

' sistors, with tinned copper leads. Shpg. wt. 2 lbs. $2,49 
- AS -46. Kit of 20 

VOLUME CONTROL KIT 
z 30 ASSORTED SINGLE AND 

DUAL CONTROLS 

1 $299 
ra,-!,J$À --- AS -44 

List value $18.50. Contains 10 
wpopular 

sin i controls, 
and wthout 10 cost you l less than the normal ' price of just two if bought regu- larly. 
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OLSON'S 
SPECIAL PICTURE TUBES 

RCA $2495 16GP4 

Dart /' Brand new 
with RCA FAh the 

Face DARK FACE. Fully lson ate Buy these tubes from Olson at less than Jobber Cost. 70° 17 l long, neck 61/2" g, etal env elop e. 

$3 9a AS -24, 
ach 

FP CONDENSER KIT 
Assortment of 15 
popular 

d o u b l e o u b le and 
triple sections. Ca- pacities from 10 
mid to 50 fd; - 

f rom 2 5 
gto 

450 
volts. 
lbs One of Olson's 
giant Values. 

TINY MOUTH AMPLIFIER * Small * Giant in Stock No. $ 1 895 
in Size Action RA -66 
While they last Olson 
offers these amplifiers 
which a r e ideal for 
w d 

record 
demonstra- 

tions, ecord playing, announcing, etc. 
Here's what you get: 
A three -tube amplifier with tubes, 6" PM 
speaker, and a two - 
tone leatherette cov- 
ered case 5ñ /2 "x8 "x 
10 ". Has input for either phono- graph Or crystal mike. Opera es on 115 V. AC, 60 cy. Can be used with microphone shown below. 

LOUD MOUTH AMPLIFIER * Limited Quantity* 8' Watts 
Stock No. RA -67. .. $24.95 

Made by craftsmen 
and n o w offered by 
Olson at a real knock- 
down price. ORDER THIS OUTFIT TO- 
DAY! Here's what you 
get: A fl 8 watt 
Amplifier with tubes - 
6SFS. 6V6 and 51Y3, 
8" PM 
heavy d upt magnet 
and two -tone leatherette 
6" x 101/s" x 13 ". Has volume and tone control. You can connect 2 mikes or a ike and a phonograph 

AC1 ltaneously. Operates on 115 V 60 cy. Can be used with micro- 
phone shown below. 

MICROPHONE 
High utsut crystal mike 
for PA systems and re- 
corders. Equipped i with 
handle base and 7' shield- 
ed cable. Shpg. Wt. 5 lbs. 

M-67 h , $5.95 
M -66, same but with 
on -off switch b u i l t 
into $6.95 handle. 

Jiffy Steel 
Parts Cabinets 

The first time Olson offered these handy cabinets they were 
a sell -out! d u s t 

all 
what you need for mall 

neereed for 
s 

Cabinets are durable steel finished with baked en- nine . Drawers are sturdy plastic in a convenient size of 53/4' Deep, 23/4" Wide, 11/4" High, and each is equipped with two removable sliding separators. Drawers have safety catches, will not spill contents if pulled o u t too far. 
AVAILABLE IN 6 SIZES. 

No. Description PRICE 
m 

Drawers (24 eompars /t- $3.59 X -231 6" deep, 6s" V wide, 8" high 
12 Drawers (36 coin- parcmncs). s" deep, 4,95 9s /s" wide, 8" high.. 

r 16 Drawers (48 co m- 
6,50 X -233 partments), 6" deep, 

121/2" wore, oh- 
24 Drawers (72 m 

8.09 X252 ps/1-tmende, 
153 

deep, U D 9" oigm. 
32 Drawers (96 c 

X -234 partmenta,, e" deep, 1 0,95 
1 wide. 153/8" oigh 

X -235 ñitmeni ), 6:l9á e e P; 20.95 25" wide, 153/8" high. 

-101111.1;;81 

"r4 

You Can Build This Fine, Precise 
Vacuum -Tube Voltmeter 

You get more for your money when you s sensation your 
own VTVM. At 

ford to be without th s mind ro piece of test equipment. Easily as -- emblcd in one or two evenings. Instruction book is printed in two colors which shows y o u exactly where to put each wire, Every step is explained, LOOK AT THESE RANGE S -DC: 0-5-25- 250 -500- 1000 volts- AC: 0 -5 -25- 250 -500- 
Model 909-K 000-1 m g -1000 eg. DB: from 

volts. OHMS: 0. 1000.10,- 
: Kit Form 

Up eto 
o }5 

, h 

is 
TA RA NG 

$2598 
Tee Voltmeter 

iKit 
ings 

atce uuym 

be 

- 
Model Vo lta ge 

complete' with every nets part including the an n t, 41/ meter, 3 tubes, internal battery, test leads. olts and full Iles. Case Operates on 120 volts AC 60 cycles. Case Size 91/2 "x6 "x5 ", ALSO AVAILABLE COMPLETELY WIRED Model 909 -W $44.98 
PRECISE HIGH VOLTAGE PROBE 

To increase voltage range of Precise Vacuum -Tube Voltmeter to 30,- 000 volts, order one of these probes. Features include: mul- ' and air insulation, 
double spring suspen- 
sion, interchangeable 

tips and alligator 
.98 clips. Has three 

Model 999 ea. $ large Hash pro- 
tector guards. 

t ip 1 e plastic 

WILCOX -GAY TAPE RECORDER 
PRICE SLASHED -Regular Price $149.95 

WHILE THEY LAST 
Model 1D10 

READ WHAT THIS WILCOX -GAY RE- 
CORDER WILL DOI 

IT'S A RECORDER . . . a precision tape recorder without 
equal In the recordin field. Makes Vs hour continuous re- cording on a five -inch reel of tape; 1 hour using both chan- nels. Records at 33/4" per second. The fidelity, clarity and low -noise reproduction of this fine instrument is remarkable. Makes tape recordings from microphone, built in 78 RPM turntable or from any external radio or phonograph. IT'S A PUBLIC ADDRESS . jack provided for plugging in any PM speaker permitting system. as PA ystem. IT'S A PLAY- BACK plays tape back through built -in speaker, and rewinds at high speed- Also will play records if a PM speaker is plugged into external speaker ,jack OTHER FEATURES 

mike, cord and plug and built -in speaker. Neon recording) level ri dicator, tone pand volume con- trols, jack for monitoring- Size 183/4x13x6 ". Shpg. wt. 25 lbs. Operates on 105 -120 V 60 cy AC. 

Speed 
AUTOMATIC 
CHANGER 
Stock No. 
RA -70 

r 

WHILE 
THEY 
LAST 

COMPLETE with VM Model 
950 Changer, Amplifier, 
Speaker and Case. A real 
Olson value if we ever saw 
one! Here is the latest 
VM Model 950 Automatic 
Changer built into a beau- 
tiful carrying case with 
speaker and fine Amplifier. 
Plays twelve 7" records 
(331/a or 45 RPM); twelve 
10" or ten 12" (331/2 or 
78 RPM); 100% automatic 
in operation. Nothing more 
to buy when you order this 
fine player from OLSON. 
The cartridge s equipped with a long life needle. 
Motor shuts off after last 
record. Equipped with 
volume control and tone 
control. Speaker is Alnico 
V PM. Carrying case is 
beautifully covered. Size 
15" x 17" x 8 ". For 115 
volts 60 cy. AC. Regular 
list price $77.95. 

3 -SPEED 
PHONO- 
GRAPH 
Special 

1997 
RA -56 

Plays 78 -45 -331/2 RPM Discs 
Finest components in the manufacture 
of these gorgeously designed phono- 
graphs. Features include: 3 peed 
Alliance motor, heavy flocked turntable, 
5 -volt output tone arm with precision - 
tip needle, volume control, 2 tube 
built -in amplifier, Alnico 5 PM speaker, 
leatherette covered ease with rounded 
offers, convenient carrying handle. Or- 

der early and order enough. Every 
phonograph 100% guaranteed. Origi- 
nal factory- sealed cartons. Operates 
115 volts AC. Slipg. wt. 15 lbs. 

8 ' R D 

This is not a kit. The phonograph comes to you 
completely assembled and factory tested. No trou- 
blesome wiring. Just plug in -put on the RCA non- 
breakable records you get with the outfit and you 
have dependable entertainment. The amplifier em- 
ploys 2 tubes, a 50L6 and a 35Z5. Motor is Alli- 
ance, the finest. The crystal tone arm is made by 
Astatic. Sure and Electro- Voice. In addition you 
get a complete set of RCA Victor non -breakable 
Children's Records which include such favorites as 
"Happy the Humbug," "The 500 Hats of Bartholo- 
mew Cubbins," Rapunzel," "Aladdin and His 
Lamp,' etc. Discs are enclosed in beautifully col- 
ored albums giving each story so that the child can 
follow the recording. Cabinet is decorated with 
gay circus figures and the volume can be regulated by the full range control- Operates 
on 115 volts AC. Shpg. wt. 15 lbs. Don't delay, order now The price is low enough 
so it pays to order even for the parts contained. 
Here is a special. You get a nationally famous 78 RPM Record Player and $10.00 worth of genuine RCA Victor non -breakable children's records. 

LIMITED QUANTITY. ORDER NOW WHILE THEY LAST. 

GENERAL 
INSTRUMENTS 

3 -SPEED 
CHANGER 

RA -69, 

A remarkable Olson 
buy. Actually worth 
twice our price but 

andgot a bargain 
Olson is pass- 

ing the SAVINGS 
on to you. Will au- 
tomatically play 10 
records. 7 ", 10 ", or 
12" 331/3, 45 
or 78 RPM. Low 
pressure cartridge 
and pmanent long 
life needle. Reject 
button to reject or 
skip records. In fac- 
tory sealed cartons. 
Size 12" x 121/2 ". 
Operates on 115 
volts AC, 60 Cycles. 

AMAZING RECORD 

PLAYER DEAL 
$10 Worth of RCA Discs 

Included 

$19g 
7 Stock No. 

RA -60 

*Look what the parts would cost 
if bce,ght separately even at our 
SPECIAL SALE PRICE. 
78 RPM Motor $ 3.79 
Phono aril and cartridge.... 2.99 
Amplifier 3.98 
Set of tubes for amplifier 1.89 
PM Speaker 1.1i9 
Output Transformer .69 
AC Cord .2$ 
Decorated Case 4.99 
Set of RCA Victor Non - 

Breakable Records 10.00 
$30.31 

Me5 OLSON RADIO WAREHOUSE 275 E. Market St., Akron 8, Ohio 
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MAGNAVOX 

9 f ¡' 

' t\.,.,.\ 

a - 
\ I 

& RCA SPEAKERS 
12" and 8" Sizes 

Think of it! Genuine Magnavox and RCA 
Speakers at a fraction of their real value. 
Yes -Olson really made a deal -a good 
deal -and you can cash in. These speak- 

i h Alnico equipped w t ens are brand derv, c 1 11 
'magnets and dust-proofed 3.2 ohm voice 
coils. 
STOCK UP NOW -THIS IS REAL VALUE 

12" PM Speaker - Individually 5 boxed. Single, ea. 55.05 
Stock No. 5 -140 -Lots of 3, ea. 

S" PM Speaker 299 
"?_ /. Individually boxed 

Stock No. 5 -123 EA. 

shop reeds o ie of these handy y tools - livery service 
made by Fairchild, famous manufacturer of precision 

electric Regular onal 
TL -3 uiicectiseii 

x 
f is $19.75. The set 

I, a FAIRCHILD consists of I--115 volt high speed, air 
GRINDER cooled 1 lì sorted grinding 

r Wheels, I Tarr, saw blade, 1 hard- 
Ttí 1 steel is 1 buffing brush, 8 

- 1 stone and a natural finish 

sealed 
l * 

house r case size Ì Shipped ill Orig salfactoy 
..... carton.. 

GENUINE UNIVERSITY REFLEX SPEAKERS 
25 WATT Unit is hrenkdown proof, will handle 2 5 

vim' 1 aft- t rsly' and is guaranteed 
DRIVER 

k1 170 
for 1 11 11tically scaled. - 

pacte 1 L t f L' coil a d sgen. 
UNIT nine 

chiral Ie a ° 
> No. 5 -165 bake diaphragm. l Fits trumpet 

each 
show below Cher standard 
trumpet. nand new f. Wry sealed 

` ton -. 11. .mot. c lbs. 

REFLEX Trumpet is 1 y f metal finished 
TRUMPET to 

resistant paint. Equipped 
WW1 f adjustable UNIVERSITY 

No. S -164 1. BRACKET. Animas S I se- 

ber rim f Or I 
D new 

lactuy algid cartons. Shpe. t. 15 

$1441 

t 11 t diameter. tins heavy wY 15 

/ Ca.' 
,, Cot both D Ilea. .end 

$29.11 -.,. Lnnii cr =sty n.iU.bed "t 

BIGGEST BARGAIN 

Ippj,, 

Special while they COMBINATION OFFER -YOU - last for the tom- et an Alliance Rrm Drive 78 
bin tion 

p- ---oli 
i -- mils' PhnnO _\toton with turn - 

? table PLUS a Pickup Arm with y RA -91 high Output Cartrirl-ge, 

PHONO 
AMPLIFIER 

RA -19. 
e- 

Via_ ,` $398 
F LESS Ym 1 TUBES 

A real high l n en 3-tulie ample 
her 

crystal 
modern design. Connect to 

.ry 
volume 

I a , 1 speaker. 
Ilse, :uu tone ontrols 
:41 ., "N! ". .Shpg. wt. 2 lbs. 

SET OF TUBES FOR 
AMPLIFIER 

12SQ7 50L6 35Z5 
No. A5 -22 

RIM DRIVE PHONO MOTORS 
ro. 

r 
Y 

s .3 E / $599 11', 
" 1"Iaf °- 3 SPEED 

Self starting. complete WW1 turn. 
table. Operates on 115 volt AC 

CIO cy. Slonc. wt. 5 lbs. -- 
3VUU.. $4.95 

..^- it ,,,>a,,, 
. +d> M -64 

3 SPEED PICK -UP ARM 
C artridge hips by n eais of a lever. 
Dual cartridge. one side plays 331/2 
and .15 and other 73 lil'31. Double 
needle. 

Alp 

,RECORDING TAPE -Famous Mfr's Close -Out! `. Get the buy of Your life. Save up to f, -1rc on high 
quality RECORDING ' Ii. A large manufacturer bad 

sell leis i entory and he unloaded the whole deal. 
Olson. now offer's you this high grader ording tape 
at price_es which defy competition, Standard ? to 

cede, 1200 ft, long. Frequency response 50 to 
1 8,000 cy, Plastic heel included with each. 

Crel 

, 

PRICES 
Finest clear 

]tlameter -6ÚU' 
,39c. 

plastic -will 
Si' 

PAPER BASE- 
120 

Stock No . 
S Single, 

Lots 

each 

SLASHED ON 
not scarp, 

/.e 

294 

ft. 
X -246 

EMPTY PLASTIC 
7" Diameter- 

1,015 OSli'l'EN 

PLASTIC BASE 
1200 ft. 

Stock % -249 
Single, 

each 

Lots 
o f 

$199 
each 

REELS 

1 200 Size 

EA 394 

1 SEND FOR OLSON'S BRAND NEW BARGAIN CATALOG. GET NATION- 

1 

ALLY FAMOUS RADIO PARTS AND SUPPLIES AT BIG DISCOUNTS 

CLEVELAND, OHIO I CHICAGO, ILLINOIS 
2020 Euclid Ave. 623 W. Randolph Street 

If you live in or near Cleveland If you live in or near Chicago 
visit our store, get these and many visit our shire, get these and many 
more ba gains, 

1e 

e bargains. 
MAIL ORDERS SHOULD BE SENT TO AKRON, OHIO 

TUBESUP TO i3' °DISCOUNT 
Order your tubes from Olson and make more of every' sale. Discounts range up to 73, 
off list n the tubes shown. Every tube is INDIVIDUALLY BOXES) and GUARANTEED. Every 
tube is ma 1 b" hen Rad, Sylvania, Tung Sol or Raytheon and will be so branded or carry 
the Olson Altrad lirand or the brand names of set man, facture - 11-e Crosley, Motorola, 
Jewel, l'hilco, etc. Here's a deal you need. Ali ost every set that comes into your 
service shop needs tribes. Be ready -get your stock from Olson. 11 
5Y3GT 
6J5 
6X4 
6X5GT 
12AT6 
12AV6 
35W4 
35Z5 
80 

1R5 
1T4 
1U5 
3V4 
6AL5 
6AQ5 
6AU6 
6BA6 
6SA7 

654 
6W4GT 
766 
125A7 
12SK7 
12SQ7 
35C5 
50B5 
5005 
50L6 

OZ4 6H6GT 
1H5GT 6SQ7 
5U4 6K6GT 
155 12BA6 
6AR5 25L6GT 
6AV6 12BE6 
6BE6 

1LE3 7H7 
3Q5 

6CB6 

6V6GT 
6W6GT 

12A8GT 

12J7GT 

12SN7GT 

7F7 
25W4GT 89E. 

4 

6SN7 6L6G 6AG7 51.19 Ea. 

1X2 6J6 6BG6G 1.89 

6AG5 7N7 6B96GT 1.29 

1B3GT 12AT7 6CD6 1.99 

6K7GT 12AU7 99,1 12AV7 1.19 

TUBE KITS 
Buy n kits and sv r r y Brand new fresh stock. 
Ma.cle by Nat ionally Famous manufacturers and packed. in 

I handsome shelf cartons. Order sonne of reeh. 

MINIATURE TUBE KIT 
Kit contain-_ one each of the following: 
12AT6, 12BA6, 12BE6, 35W4, 50B5. 

$339 

ALL AMERICAN TUBE KIT 
Kit contains u each of the following: 
12SA7, 12SK7, 12507, 35Z5, 50L6. 
Reg. list price. .. .$8.50 $375 
Kit No. AS -11 -Per Kit Kit No. AS -47 -Per Kit 

2 KITS 4 KITS 6 KITS 2 KITS 4 KITS 6 KITS 

$750 I $1500 $2225 $675 $1325 $1950 
REMEMBER! Every Tube 's guaranteed. Make more money on your service work. 

ORDER TUBES FROM OLSON'S GIANT WAREHOUSE. 

THIS COSTS YOU NOTHING NOT A RED CENT 
Just to get the ball rolling nod 2» get your order to collie our way-Olson 
is te sencl you one of his famous TERMINAL vfInAí STRIP RIPS. Contains 
a total f 36 terminal boards. t 1 t n t 1 

panel lamp sockets ] t tl t package f 36 popular iiarts 
which should be in every SerViCe shop. All you need do is to 1 tip i 
order for $10.00 or n f this I g this d blank. We 
will ship your order at once and include the SG piece .e 1 t at no extra charge. 

IT'S EASY TO ORDER FROM OLSON'S 
flow too der: 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 
oay mail or expressman for merchandise and postage. 
wwwwwwwwwwwwwwwwwwwwwwntwwwwwwwwwwut, 

MONEY BACK GUARANTEE: Everything you order from 5 Please 

Olson is guaranteed as advertised. If you are not more i Minimum 
g than satisfied, you may return merchandise for cash refund. : Orde $3.00 

MMMMMMMMMMMMMMMMMMMMMPIIMMMMMMMMMMM 

QUANTITY 

I 

I 

I 

STOCK 
NUMBER DESCRIPTION TOTAL 

1 

i NAME 

ADDRESS 

I CITY ZONE-STATE 
RN125 

TOTAL 

ADD 
POSTAGE 

TOTAL 
AMOUNT 

cartA OLSON RADIO WAREHOUSE 275 E. Market St., Akron 8, Ohio 

December, 1951 95 
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11+1 11,..1 ti 11 

;Now ístheTíme..: 
GENUINE TELECHRON CLOCK 1 

1115 Volt 60 Cycle -Has sweep V 
second hand, 4" Diameter, 

/Panel Mounting. Ideal for EACH 1 

,Labs, Station, Home, etc. ith rders of 
!II $10.oó or morel 

SENSITIVE RELAY 
D'arsonval moving coil 
type, mounted in meter 

Adj. 700 microamps to 1 ma. Made by Trip- 
lett. 

eu. $5.75 

II 

6 VOLT DC 
RELAY 

Small Size. Ideal for 
Mobile Use, SPDT 

$0.99 
lG PANEL 

METERS 
NEW GOV'T SURPLUS 

1. STANDARD BRANDS 
,, * Special Seale 

`/ 2" METERS 
O -1 MA $3.95 

1 
0.2 MA 3.25 
0.5 MAX 2.45 

'0-30 MA 2.75 

110 
-50 MA 2.75 

0 -100 MAC 2.45 
0.200 MA 2.95 

110 -300 MA 2.95 
0-10 MA, AC 2.95 
0-2 AMP RF 2.95 

10 -50 AMP AC 3.25 
1 0 -30 AMP DC 2.95 

0 -150 Volt, AC 3.95 

1/ 3" METERS 
O -1 MAO 

1 
0O.1 MA 

.2 MA 
0 -15 MA 

10.20 MA 
0.200 MA 

+O -1 AMP DC 

1,02 5 AMP RF . 
VDC (1 MA). ,"0-100 

10 -200 VDC (I MA). 
1 0 -250 VDC (1 MA). 

0 -750 VDC (1 MA). 
10-4 KVDC 

11 VAC 

1°0-3" 4" METERS 
0 -10 MA DC 

/0 
-100 MA DC 

0 -250 MA DC 
0 -500 MA DC 

1/O.5 Volt DC (1 MA) 

3.95 
4.95 
4.50 
3.95 
3.95 
4.50 
5.75 
5.95 
5.95 
5.95 
5.95 
5.95 
5.95 
7.95 
6.95 
6.95 

5.95 
5.95 
5.95 
5.95 
7.95 

PIGTAIL MICAS 
'MMF: 5, 20, 50, 60, 100, 
1250, 300, 400, 500, 750, 
800, 1000, 2000, 3000, 
4000, 5000, 6000, 

110000 $0.09 ea. 

iSilver Mica Capacitors 
MMF: 10, 50, 60, 340, 

1750, 780, 1000.50.12 ea. 

\ ` Non -Inductive 
(l Resistors 

,/Ohms: 500, 2000, 12,500 
100 watts $0.75 

FILAMENT 
TRANSFORMER 

1 6.3 Volts at 10 Amps plus 
2.5 Volts CT at 12 Amps. 

¡/3500 Volt Insulation. Pri- 
ary 115 Volt 60 Cy. 

4Fully shielded. $2.99 ea. 

1i 

MICROAMMETERS 
2" METERS 

0-100 UA ' $6.95 
0-500 UA 3.95/# 

0-20 UA 17.951 
0-30 UA 15.951 
0 50 UA 11.95, 
0-100 UA 9.95 0.200 UA - 6.951 
0-500 UA 5.95i1 

4" METERS 1. 
0-100 UA 12.751 
O-200 UA 9.50 

3" METERS 

GE KV METER I' 
0 -15 KV 1/2 DC, 3" SCI./ 

ease, 
1 

Bakelite ase, 500 UA 
l movement. Includes 30 

Meg. 1% Ext. lti -1 plier $12.75 

OIL CONDENSERS 
3.75 mfd 660 vac $2.451 
1.75 mfd 400 vdc .3911 
1 mfd 600 vde .591 
10 mftl 600 vde 1.95, 113008 

xe mfd 600 vdc 1.791 
15 mfd 1000 vdc 4.95 
1 mfd 1500 vdc .89 

1 1.5 mfd 1500 vde .951 
4 mfd 1500 vdc 2.75, 
1 mid 2000 vdc 1.50 
6 mid 2000 vdc 3.951 
8 mfd 2000 vdc 4.951 
1 mid 2500 vde 2.251 
4 mfd 2500 vde 4.95,1 
1 mid 3600 vdc 1.95 
3 mid 4000 vdo 7.95Y 
2 mec! 5000 vde 7.95.1 
.1/.1 mfd 7000 vdc 2.951 
.1 mfd 7500 vde 1.95,1 
.02 20,000 vde 9.95 
2 mfd 6 KV DC 12.951 

WESTINGHOUSE 01, 

FREQUENCY METER 
Type DY, 58 to 62 cycles,ll 
4" Meter with externalil 
Network. 

$32.50 11 

Ceramicons 
MMF: 20, 500.50.05 ea.11j 

'I% W. W. Resistors ,i 
Ohms: 2K, 5K, 8500, 
50K, 100K ....$0.35 ea.. 

I1 

BAKELITE CASED MICAS 
/MFD VDC PrieeIMFD VDC Price MFD VDC Priee(; 

/.002 600 .24 .033 1500 .75 .002 5 KV 1.604001 

600 $.18'.024 1500 $ .65 .001 5 KV $1.60, 
1 

.01 600 .26 :005 00 25 .55 .003 5 KV 1.90 
102 600 .26 ,002 2500 .45 .005 5 KV 2.50.1 
.01 1 KV .45 .004 2500 .50 .001 6 KV 2.501, 

%.002 1200 .35'.00015 KV .70 .002 6 KV 2.90,1 

WIRE WOUND RESISTORS .. 

.09 ea. IA .15 ea. 
20 ea. I, 

.22 ea. 

i0 5 watt ohms: ' 10 watt ohms: 25-40-84-400-1325-2K-4K 
s 

1 

20 watt ohms: 50.70- 100 -300- 750.1K -1.5K 
2.5K-2.7K-5K-16K-20K 

1130 watt ohms: 100. 2500 -5300 -18K 
100 watt ohms: 100- 3750- 1500-2K, 10K, 

15K, 20K, 100K 

: SIGMA SENSITIVE RELAY 
11MA, 10,000 ohm, Hermetically sealed SPOT. 

/ ADJUSTABLE SLIDER RESISTORS 
i20 Watt: 1, 50 Ohms 
50 Watt: 500 Ohms 
75 Watt: 100, 150, 200 Ohms 

0100 Watt: 50, 3750 

MISCELLANEOUS BARGAINS 

.59 ea., 

$0.251' 
.351 
.39 
.69 

,50 meg 35 watt Resistor $0.991 
14PST Lever Switch Mossman .89 
,,.05 600V Oil Tubular 12 for .991 
i10K, 15K Pots 4 for .99, 
/1x1x1 MFD 1200 VDC .59 
Air Padder 5O MMF, APCSO .391, 

4/.01 MFD Paper Condenser 20 for .991 
Ji 

PEA ELECTRONICS ICS CO. 
1 188 WASHINGTON ST., NEW YORK 1, N. Y. I 

- Phone COrtlandt 7- 6443 -4 J 

96 

lis 
Station 

of the Month 
NOVICE AND TECHNICIAN CLASSES ELIGIBLE Authority has now been granted to accept Novice and Technician class radio ama- teurs for membership in MARS. 

According to the terms of the authority any Novice or Technician class radio amateur may apply for MARS membership. He must be a member of one of the Armed - Services or the reserves or he must be a civilian who has attained the age of 21 yrs. and who has in his possession at the time of application the necessary equipment to operate on the MARS frequency, 3497.5 kc. The applicant must agree to operate, while on the military frequency, at such times and in such manner as the MARS Command Director may direct. 
Full details on this new program are available either from MARS Headquarters (Army), Office of Chief Signal Officer, Washington 25, D. C. or MARS Headquarters (Air Force), Director of Communications, A. F., Washington 25, D. C. 

IN RECOGNITION of its active par- 
ticipation in the First Air Force 

Military Amateur Radio System, radio 
station AF2RDD /W2RDD has been 
named MARS Station of the Month by 
Major Charles C. Mack, Chief of the 
MARS -Air Force. (Regular readers 
will perceive that due recognition has 
also been given the Chief -MARS in the 
form of a promotion.) 

AF2RDD is licensed to. Jim Cronn 
and has been active in the First Air 
Force MARS program since it first was 
organized. Jim's application was proc- 
essed within a week from the time the 
public announcement made the pro- 
gram known. 

Jim joined the amateur ranks in 
1946 and still operates the original 
transmitter, running 125 watts to an 
814. In his receiving position he has 
a BC 779A and he uses a Meissner 
"Signal Shifter" for frequency control. 

Jim Cronn (AF2RDD /W2RDD) and 

MARS frequencies are crystal con- 
trolled. 

Cronn's inclination toward amateur 
radio was apparent for several years 
before he took out a license. He op- 
erated during the 30's as a Short Wave 
Listener and in 1935 received verifica- 
tions from 98 foreign countries. His 
receiver at that time was a three -tube 
regen using a long wire antenna. 

Jim's military history begins with 
the year 1942 when he became an avia- 
tion cadet. He was commissioned a 
second lieutenant in the Army Air 
Force in January, 1943, served subse- 
quently as a pilot in the Fifth Air 
Force in New Guinea, and was dis- 
charged in February of 1946. 

Junior op, Jim, Jr., shows signs of 
following in his father's footsteps. Al- 
ready he manipulates the controls for 
the OM. Jim, Jr., is four. 

30 

Jim, Jr. of Hempstead, New York. 
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IGGER PICTURE UBES 
of USS Stainless Steel 

are television's big news today 

Here's a display of big -tube television that any dealer 
could be proud of. And a big assist in the development of 
today's large- screen television goes to USS Stainless 
Steel -USS 17 -TV. 

The use of USS 17 -TV Stainless Steel in picture tube 
shells cuts tube manufacturing costs. Such metal -glass 
tubes are also stronger and thus safer, less susceptible to 
implosion. And this special grade of Stainless Steel makes 
it possible to keep these giant tubes light and compact. 
With lighter steel shells, considerable time is saved hand- 
ling tubes on the production line. 

Specifically, these Stainless Steel shells reduce tube 
weights by one -fourth to one -third -highly important in 
the 21, 24 and 30 -inch picture tube range. 

Since the face plate is made separately from the shell 
in metal -glass TV tubes, it can be made from drawn glass 
having better optical qualities. The clear, sharp pictures 
that result are in keeping with their "theater- screen" size. 

USS 17 -TV Stainless Steel- developed especially for 
television applications -has proved itself the strongest, 
lightest and safest material for both rectangular and round 
tubes. These big, new sets ... the kind of television your 
customers want ... deserve your best sales efforts. 

AMERICAN STEEL & WIRE COMPANY, CLEVELAND COLUMBIA STEEL COMPANY, SAN FRANCISCO 

NATIONAL lUBE COMPANY, PITTSBURGH TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM UNITED STATES STEEL COMPANY, PITTSBURGH 

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

u.s.s STAINLESS STEEL 
SHEETS STRIP PLATES BARS BILLETS PIPE TUBES WIRE SPECIAL SECTIONS 

1 -989 

U N I T E D S T A T E S S T E E L 
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ARMY - NAVY 
AIR FORCE - MARINES 

SERVICEMEN - TECHNICIANS 

Here's Help! 

Now! IN 1800 PAGES 
THE BASIC KNOWLEDGE AND DATA OF 

RADIO & TELEVISION 
DIGESTED INTO 32 SECTIONS . . . IN A 
COMPLETE, QUICK -TO -FIND, EASY -TO -READ 

HANDBOOK FORM. 
You can plan every operation in TV -Radio and 

Electronics with the Library Set. These handbooks 
are your lifelong tools -use them every day on the 
board, at the bench, or in the field -for construc- 
tion, productiob, servicing, installation or operation -for adjusting, trouble -shooting, measuring and 
testing. Your invaluable aid in service, research, 
development, design, manufacturing and main- 
tenance. With all data and servicing procedures, 
these handy books work better, faster and easier. 

In addition, you get complete coverage of every- 
thing you need in TV, Radio and Electronics - 
in practical form -everything presented in plain 
talk, all terms explained; schematics, working dia- 
grams and pictures all clearly illustrated for your 
quick and easy reference. 

These books are works of complete authority pre- 
pared by the well known engineers, Joseph J. Roche 
and Morton Scheraga, under the direction of Wil- 
liam F. Boyce, famous for the preparation of hun- 
dreds of handbooks and manuals for the U. S. 
Signal Corps, U. S. Navy, U. S. Air Force, Western 
Electric Co., General Electric Co., Bell Labora- 
tories, 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, Draftsmen, 
Laboratory and Production men in every industry 
have purchased over 50,000 of these books for use 
in their work. 

500 Radio jobbers keep them constantly in stock 
for the convenience of their service and industrial 
customers. These are the most commonly used 
books in Radio and TV. 

Whether you use these Handbooks for general 
reference, scientific instruction or education, one 
thing is certain; the practical help, the daily useful- 
ness you will derive from them will prove to be 
worth many times their price. 

Contents are too long and complete to describe 
here, so see the books at your Radio Jobber, your 
bookstore, or 

SEND FOR TEN DAY 
FREE TRIAL EXAMINATION 

RADIO ELECTRONICS HANDBOOK $7.00 
VIDEO HANDBOOK 7.00 

SPECIAL OFFER! SAVE $2.00 
The LIBRARY SET . -- .$12.00 

BOYCE ROCHE BOOK CO. 
Caldwell 32, New Jersey 
Send ( ) Library Set (2 books) H $12.00 

( ) Radio Electronics Handbook H $7.00 
( ) Video Handbook H $7.00 

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.) 

Name 

Address 

Employed by 
Save postage -we pay postage and packing it you 
send money NOW. Money back on same return 
privilege. 
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Skiatron System 
(Continued from page 49) 

passing through Barrier A goes through 
the slot in Barrier B to strike the 
screen. 

Obviously, while we have spoken 
only of maximum and zero modulation 
conditions, any value of modulation 
between those two will cause a propor- 
tional amount of light to pass to the 
screen. We have, therefore, a true 
light modulator, whose action in pro- 
ducing intensities on the screen be- 
tween zero and a maximum is con- 
trolled linearly by applying modulating 
voltage to the 18 mc. power amplifier. 

Now let us modulate the crystal os- 
cillator with the video output of a TV 
receiver. At the instant that picture 
element number 1 comes along, it 
modulates the oscillator to a percent- 
age determined by its amplitude. At 
that instant, therefore, there is created 
at the bottom of the Iiquid column a 
few bars of a phase grating whose 
pressure variations are such as to dif- 
fract just enough of the image of the 
opaque bar to allow the right amount 
of light for that picture element to 
pass to the screen. This little group of 
pressure waves travels up through the 
liquid column at a constant speed and 
the resulting spot of light for the pic- 
ture element consequently travels 
down the screen at the same speed. 
Meantime succeeding picture elements 
are creating their own pressure waves 
and all of them are traveling in a con- 
stant procession up the liquid, produc- 
ing a continuous column of light spots 
going down the screen. 

The number of picture elements on 
the screen at one time depends on how 
many picture elements can exist at one 
time as pressure groups in the liquid. 
With about 120,000 total picture ele- 
ments in every frame, as TV is trans- 
mitted today, and 30 frames per sec- 
ond, 3,600,000 elements are transmitted 
every second. With an oscillator fre- 
quency of 18,000,000 cycles per second, 
there are about 5 oscillations to a pic- 
ture element. The effective length of 
the liquid column allows many hun- 
dreds of pressure cycles at a time in 
the liquid and one fifth of this number 
represents the number of picture ele- 
ments active at a time. This is quite 
unlike any other form of TV repro- 
duction (except the intermediate -film 
projection process), for all other sys- 
tems employ a single spot of light and 
only one element is active at a time. 
The result is a brighter picture be - 
cause more light is on the screen at a 
time and less dependence is placed on 
human persistence of vision. 

The Scanning System 
Now that we have a continuously 

moving line of light representing the 
successive elements of the lines in the 
TV picture, the next problem is to 
place them on a viewing screen in such 
a way that each element remains in 
one place. We begin by replacing the 
screen of Fig. 2 with a small wheel of 

COPYRIGHT -1951 

GREAT ELECTRONICS 

"Close as your phone" 
r i' In times of rearmament America's plants are ï? 

fortunate in having a well developed electronics I, 

warehouse industry with facilities strategically 9 

placed from coast to coast ... filling the long 
term and day to day requirements of electronics 
users. 

How Federated's Coast -to- 
Coast Service Can Help You! 

ONE SOURCE - For all major manufacturers of 
electronics products ... "close as your phone" - . . 

quick, easy buying, whether you need one unit or 
thousands. 

SAVE MONEY - We carry adequate stocks for your 
needs . . . reduce your warehousing, insurance, 
depreciation costs. - 

One -source buying cuts your overhead, minimizes 
extra purchase orders and extra follow -up time. 

P. 

FASTER SERVICE - from our pre- assembled stocks. 

Nearby locations expedite handling. 

Inter- teletype system. 

Scheduled deliveries. 
r. 

PERSONAL ATTENTION -Friendly, technically trained 
sales personnel will help you with your problems 

. . supply advice on availability, substitutes, or 
g interchangeability of parts. For over a quarter of 

?, a century Federated has been famous for "service 
exactly as you want it!" 

PRODUCT INFORMATION - We can supply you with 
the right part for the right job. Our broad informs- 

- tion about new products, new techniques, new 
ways to cut costs have helped many hundreds of 
firms. 

INDUSTRIAL RESEARCH - Federated's Research staff 
knows where to find what you want when you 
want itl Offers down -to -earth help from experienced 
personnel. 

JAN - Know -how, Stockpile, Service- 

TELETYPE -NY 1-2859 (New York, N.Y.) LA -572 
(Los Angeles) AN -22 (Allentown, Pa.) 

Cable: FEDERPURCH 

ederated 
' N C O R P O R a r E D 

úrchaser 
THE - ONLY COAST TO COAST 

ELECTRONICS DISTRIBUTOR 

New York City - 66 Dey Street Dlgby 94050 

Los Angeles 
911 S. Grand- Ave. - 

TRinity 7311 

Allentown, Pa. 
1115 Hamilton St. 
Phone 3-7441 ,. 

Newark, N. J. 
114- Hudson- St. 
MArket 34005 

Easton, Pa. 
925 Northampton St. 
Phone 4259, 
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polished steel whose periphery is cut 
in the shape of a polygon. This wheel, 
called the high -speed scanner, is shown 
in Fig. 6, rotating in a clockwise direc- 
tion. Its polished edges act as efficient 
mirrors. 

Lines A and B represent a single pic- 
ture element at two instants. At time 
A the series of five 18 mc. compression - 
rarefaction waves has just been cre- 
ated at the bottom of the cell, with an 
amplitude correct for that picture ele- 
ment. The line represents the travel 
of the resulting light through the slit 
to the top of lens C. Lens C focuses 
all light coming to it on a spot beyond 
the wheel, with the result that all the 
light variations which were formerly 
on the screen of Fig. 2 in the form of 
a line of varying light are now repro- 
duced upside down and reduced in size 
on one of the faces of the polygon. 
Above the high -speed scanner is (tem- 
porarily) a new screen, of which we 
see an edge in Fig. 6; it is, in other 
words, facing the edge of the high- 
speed scanner. The diagram in Fig. 6 

is somewhat distorted with shortened 
distances for compactness. 

Lines A, representing a picture ele- 
ment just entering the ultrasonic cell, 
causes the light for that element to be 
refracted by lens C on point X of the 
scanner, which is in the position shown 
by outline A. Since angle of reflection 
is equal to angle of incidence, the light 
for that element is reflected to point 
P on the screen. 

A few microseconds later the group 
of liquid waves representing the same 
element has progressed to the top of 
the cell. Light through the slit repre- 
senting the element (line B) is now 
refracted through the bottom of lens 
C to a new point on an edge of the 
scanner. But the scanner has all this 
time been rotating clockwise at exact- 
ly the right speed so that light spot B 
hits point Y with exactly the right in- 
cidence angle to cause the reflection 
to go again to point P on the screen. 
Thus, as the waves for each element 
travel up through the cell, and light 
rays travel through them, through the 
slit, and through lens C, the high -speed 
scanner exactly cancels the movement 
so that each picture element remains 
stationary on the screen. Any one face 
of the scanner accommodates exactly 
the number of elements which can ex- 
ist at one time in the liquid; and when 
one face passes out of use, another one 
takes over for the next group of ele- 
ments. The image on the screen of 
Fig. 6 is exactly similar to what would 
be seen if a cathode -ray tube receiver 
were operated correctly in every way 
except that it had no vertical sweep. 
There is only one difference -in the 
CR tube there is only a single light 
spot, while in the Skiatron system 
there is always a line of light. 

The only remaining point is to give 
vertical motion to the line of light so 
that it will cover the entire viewing 
screen from top to bottom once per 
field, or 60 times per second. Fig. 7 
shows how this is done. 

The screen of Fig. 6 is replaced by a 

RCA LIGNIN NG ARRESTERS 
Listed by Underwriters Laboratories, Inc. 

TYPE 214X1 

For Indoor 
Installation 
Silo Suggested 

List Price 

TYPE 215X1 

For Outdoor 
Installation 

$ 25 Suggested 
List Price 

/IO44/- amazing new 

conductive rubber elements 
insure lasting protection 

THAT'S RIGHT . . . the resistance ele- 
ments in the new, improved RCA 
Lightning Arresters are made of rubber 

. a remarkable, new conductive rub- 
ber that is non -corrosive and impervi- 
ous to moisture ... to provide lasting 
protection to TV and FM installations. 
Now you can install an RCA Lightning 
Arrester and forget it. 

What's more -the unique construc- 
tion of RCA Lightning Arresters makes 
them the easiest to install. No stripping, 
cutting or splicing of transmission line 

necessary. Just mount, unscrew cap, in- 
sert transmission line in slot, replace. 
Easy as that! 

Type 214X1, for indoor installa- 
tion. Comes complete with ground strap 
to fit any 1/2" to 2" pipe. Type 215X1, 
for outdoor installation, can be in- 
stalled on wood, brick, stone, or cement 
surfaces. Both types accommodate 
standard 300 -ohm twin-lead without 
upsetting the electrical characteristics 
or continuity of line. 

ATTRACT NEW BUSINESS with the RCA Lightning 
Arrester Flasher Display -Put this arresting 
12" x 15" two -color sign in window -or on 
counter with kit of 10 RCA Lightning Arresters - 
and make sales quick as lightning. Comes com- 
plete with cord and socket. See your RCA Parts 
Distributor today for full details. 
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Send 
for it 
NOW! 

YOUR COMPLETE BUYING GUIDE 

for every need in- 
TV RADIO ELECTRONICS 

You save time and money -with 
this bigger, better 1952 Buying 
Guide! Here is page- after -page full 
of the latest and greatest values in 

Television, Radio and Electronics. 
It brings right to your finger tips 
one of the world's largest stocks of 

nationally -known guaranteed qual- 
ity parts and equipment -High 
Fidelity, TV, and Radios, Phonos, 
and Recorders, Sound Systems, 
Ham Gear, Test Equipment, Elec- 
tronic Tubes, Parts, Books, Kits, 

and Tools. You find it quick and 
easy to get whatever you need -at 
the very lowest prices. Send for 
your FREE Concord 
Have it handy for quick reference. 

PRICES -FAST DELIVERY 

POSITIVE SATISFACTION 

Supplies for Industry, TV & Broadcast 

Stations, Schools, Servicemen, Hams, 

Government, Experimenters & Builders. 

HIGH FIDELITY- Complete systems and 

custom components. 

INDUSTRIAL DIVISION- Experienced staff 

and centralized efficiency. 

EXPORT DIVISION -Prompt service on 

orders and inquiries. 

CONCORD 
RADIO CORPORATION 
901 W. JACKSON BLVD. CHICAGO 7 

CONCORD RADIO CORP., Dept. RM -51 

( 901 W. Jackson Blvd., Chicago 7, III. 

(\ 
Rush FREE Big, New CONCORD Catalog ) 

Name 
(` 

j 
` Address 

CCity 7one State 

100 

LIGHT SOURCE 
BARRIER "A" 

ULTRASONIC CELL 

LOW SPEED SCANNER 

LENS "D" 

BARRIER "B" 

LENS "0" 

;' 
,( d6.t- Q) -- _ 

CONDENSER LENS 
LENS "A" 

CRYSTAL 

LENS ° " C 

VIEWING SCREEN 

'COLOR WHEEL 

HIGH SPEED SCANNER 

Fig. 7. How vertical motion is imparted to line of light to cover entire screen. 

cylinder which rotates on its axis at 
right angles to the high -speed scanner. 
This cylinder, an end view or cross - 
section of which is shown in Fig. 8, is 
the low -speed vertical scanner, and it 
has polygon- shaped walls formed of 
mirrors. The lines of light containing 
stationary picture elements are re- 
flected onto the low -speed scanner 
from the edges of the high -speed scan- 
ner, the lines traveling outward from 
the paper as the reader observes Fig. 
8. From a face of the low -speed scan- 
ner the lines are reflected to the view- 
ing screen. 

The low -speed scanner rotates at 
just the correct speed to sweep the 
lines of light downward on the screen, 
so that they reach the bottom at the 
end of a transmitted field. At that 
time the next mirror face comes into 
position and begins its work by reflect- 
ing the line to the top of the screen. 
The screen is translucent, with the 
viewing audience on the opposite side 
from the projector. 

The entire optical system is dia- 
grammed in Fig. 7. 

Design Details 
Two models of the Skiatron big - 

screen projector have been designed. 
The first to go into production is the 
smaller one designed to produce a pic- 
ture 4 feet wide and is intended for 
clubs,- schools, and other semi -public 
locations. The second, which is sched- 
uled for production late in 1951, is for 
theaters. It will produce a picture 25 
feet wide, which is comparable to the 
usual 20 to 30 foot motion -picture size. 
The only differences in the two systems 
are in the light source and the focus- 
ing. The smaller model will employ 
special mercury lamps made by Hano- 

TRANSLUCENT 
VIEWING SCREEN 

LOW SPEED SCANNER 

LENS "0" 

FROM 
NIGH SPEED 

SCANNER 

Fig. 8. End view of the slow speed scanner. 

via for the purpose, and the theater 
model will use standard carbon arcs. 
For the theater model, the distance 
from the low -speed scanner to lens D, 
Fig. 8, is greater, for the somewhat 
longer throw. Maximum required dis- 
tance for_ the projector behind the 
screen, however, is only about 15 feet, 
making the unit suitable for any thea- 
ter which has a stage, even . a small 
one. 

The block diagram of Fig. 9 shows 
the electrical line -up. The receiver 
and all circuits except those for the 
motors and the oscillator -modulator 
are located in the console unit shown 
in Fig. 10. The motor which operates 
the high -speed scanner by direct drive 
has one asynchronous section of the 
squirrel -cage type driven through a 
power amplifier from a 500 cycle oscil- 
lator. It also has a phonic -wheel syn- 
chronous section which is driven by the 
15,750 cycle horizontal sync pulses de- 

Fig. 9. Block diagram shows the electronic components of the Skiatron system. 
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WANTED! WANTED! 
MILITARY TEST SETS & EQUIPMENT 

TS -12, 13, 35, 14, 15, 146, 174, 175, 263, 
268, etc. APR, ARC, ART, APS, APA, SCR, 
BC equipment and parts. Also TUBES, any 
quantity. WRITE, WIRE OR CALL. 

S P E C I A L S O F THE MONTH 

Coaxial Relay K -101 SPDT -24v DC $ 4.95 
Set of 83 -1SP Coax -Connectors for Above. 1.35 
1000 KC Crystal BT cut 3.95 
VS -2 Vacuum Switch 6.95 
Sigma Plate Relay 8000 ohm SPDT 2.49 
RG59 /U Coaxial Cable -75 ohm 

150' roll $11.95. 300' roll 22.50 
3" Scope Shield 1.29 
2 Speed Dial Drive for 5/4" Shaft Ratios 

5:1 1 to 1 .39 

TUBES:: BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES!! 
0A3 /V1175 51.69 
0133/VR90 1.29 
0C3/VR105 1.49 
0D3/VR150 1.29 

3.45 ...12.50 ...19.95 
3.95 

.24.50 

11323 
1B24 
1826 
11327 
11329 
1B32 
11338 
11338 

...24.96 
32.50 

1N21 Xtal 1.25 
1N21A 2.25 
1N21B 4.25 
1N22 1.35 
1N23 2.25 
1N23A 3.25 
1E2313 6.95 
1N28 5.95 
1N27 1.69 
1N34A " 1.40 
1P23 .... 3.95 
1P24 .... 1.79 
1P36 .... 2.95 
1521 .... 6.95 
2AP1 11.95 
2C21 /12K33 .69 
2C22 /7193 .49 
2C26A . .49 
2C34/RK34 .89 
2C39 ...24.50 
2C43 
2C44 
2C46 
2C51 
2D21 
2E22 
2E24 
2E28 
2E30 
2421A ... 9.95 
2J22 
2J26 ...29.50 
2J27 ...29.50 
2J30 ...99.50 
2331 ...39.50 
2332 ...39.50 
2J33 ...39.50 
2J34 ...39.50 
2J38 ...97.50 
2J37 ...12.75 
2,138 ...12.75 
2,1:39 ...39.50 
2346 ...39.50 
2J48 ...29.50 
2349 ...39.50 
2350 ...22.50 
2J54B ...39.50 
2355 ...97.50 
2361 .. .49.50 
2262 ...49.50 
2K25/ 

723AB..29.50 
21(28 ...36.25 
2K33 ..310.00 
31322 /Flic. 

12. 

3823 /11K22 4.85 
3824 . . 5.95 
3B24W ... 7.95 
3B25 ... 4.65 
31326 
3B27 ... 3.95 
31128 ... 8.95 
311P1 ... 8.95 
3C22 ...64.50 
3C23 ... 9.95 

3C24 .$2.25 
3C31/CIB. 3.49 
3C45 ....19.95 
3CP1 .. 2.25 
3CP1S1 .. 2.95 
3DP1 .... 4.95 
3DP1A . . 6.95 
30P1-S2A . 8.95 
3D21A ... 1.98 
3E29 ....14.95 
3FP7 .... 3.95 
3GP1 .... 4.75 
311P7 .... 3.95 
4-65A ....14.21 
4-I25A ...26.95 
4-250A ...29.95 
4AP10 .. 4.95 
4I322/E1.5B 9.95 
4B24 /E1,3C 7.95 
41125 /6CF 8.95 
41326/2000 8.95 
41128 .. 4.95 
41332 . 9.95 
4C27/CV92 9.95 
4C35 ..34.50 
4E27/257B 17.95 
SAPl .. 3.69 
5AP4 .. 3.69 
513P1 . . 5.95 
5BP4 .. 5.95 
5CP1 .. 4.95 
5CP7 12.95 
5C22 55.00 
5021 24.50 
5FP7 3.25 
5GPI 4.95 
SJP1 24.45 
54P2 . 24.45 
5.JP4 24.45 
5J23 12.95 
5.129 12.95 
5,130 49.50 
5J32 99.50 
51P1 15.95 
5NP1 5.95 
6AS6 3.69 
6C21 24.50 
6F4 5.95 
6.14 6.95 
713P7 8.95 
7DP4 17.95 
9GP7 14.95 
0IP1 14.95 
9I.P1 19.95 
91,P7 14.95 
10BP4 22.50 
10 .49 
12DP7 16.95 
120P7 16.95 
12HP7 16.95 
121.P4 22.50 
15E 1.19 
1511 .89 
16AP4 42.50 
16CP4 42.50 
19T8 . 2.90 
0304 . .45 
28D7 . 1.35 
30 Special .59 
35TG 4.95 
45 3A Speclal, 

5..935 
9 

75TL 6.95 
10011 .89 
100TH 9.95 
121A 2.98 
203A 8.95 
204A 69.50 
211 .69 
212E 49.50 
215A .19 
217C 

227A/5C27 $595 
249C .... 3.95 
25011 ..12.95 
250TH :..22.50 
250TL ...21.50 
274A ... 5.50 
274B ... 2.65 
276A ... 9.95 
293A ... 2.98 
294A ... 5.75 
3001 .. 9.95 
304TH ...27.50 
304TL ...29.95 
305Á ..34.95 
307A/RK75 5.95 
310A .... 8.95 
316A .65 
323A/B ..24.50 
327A/5C37 4.95 
328A ...13.95 ..12.95 331A 
350A 
35013 
368AS 
371A 
371B 
389A 
303A 
394A 
417A 
434A 
446A 
44GB 
450TH 
450Th 
559 
562 
575A 
701A 
702A 
703A 
704A 
705A 
706BY 
706CY 
706FY 
706GY 
707B 
708A 
709A 

. . . 8.95 ... 4.95 

...12.95 

4.95 
...47.50 ...47.50 

12.75 
1.39 

97.50 

. . . 1.05 ... 2.95 ...39.50 ...39.50 ...42.50 ...42.50 ...17.95 

710A/8011 1.75 
713 1.45 
714AY 6.95 
715E 
715C 
717A 
721A 
722A 

...29.95 

-14.95 
723A/B ...22.50 
7248 ... 3.89 
725A ... 7.95 
726A 
72613 
726C 

...29.50 ...49.50 
.30.50 

750TL ...79.50 
ROO 1.95 
BOIA .49 
802 4.49 
803 4.49 
804 9.95 
805 4.49 
906 29.95 
807 1.98 
808 7.25 
809 2.45 
810 9.95 
811 3.25 
812 2.95 

812H 
813 
814 
815 
816 
926 
828 
829 
829B 
830B 
832 
832A 
833A 
836A 
837 
838 
841 
843 
845 
849 
851 
852 
860 
861 
864 
865 

.$6.90 
8.95 
3.95 
2.95 
1.30 

.98 
12.75 
12.95 
14.95 

. 3.95 
12.95 
12.95 

.41.50 

. 3.95 
1.69 
2.95 

.45 

.39 
4.95 

39.50 
69.50 
29.95 
6.95 

29.50 
1.45 

866A .... 1.39 
S66311 ... 1.29 
869B ....49.50 
872A .... 2.95 
874 1.49 
878 
878 
884 
885 
902 
905 
908 
918 
919 
922 
923 
927 
931A 
954 
055 
956 
957 
958 
959 
991/NE16 
1603 
1613 
1614 
1616 
1619 
1622 
1624 1.98 
1625 .45 
1626 
1629 
1630 
1631 
1632 
1633 
1634 
1636 
1638 
1641 
1644 
1654 
16165 
1851 
1960 
1961 
2050 
2051 
81)05 
8011 
8012 
8013 

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 
.69 
.39 

5.25 
1.25 
2.25 

.98 
.35 

3.25 

.45 

.35 

.98 
1.29 
.79 
.75 
.75 

3.25 
.65 

2.25 
.98 

2.39 
1.45 
1.89 
.79 

4.99 
1.90 
1.45 
5.95 
1.75 
3.95 
2.95 

8014 
8020 
8025 
9001 
9002 
9003 
9004 
9005 
9006 
CIJA 
C5ß 
C6A 

,.$29.95 
1.29 

. . . 5.95 
2.25 
2 25 

. 2.25 .. .75 
.95 2 

... .49 

. . . 9.95 
9.95 
7.95 

C6J 6.95 
C100D 1.49 
CK502AX., 2.95 
CK503AX 2.95 
CK505AX 2.25 
CK506AX 2.25 
CK507AX 2.25 
CK512AX 2.25 
CK517AX 8.45 
CK1005 .89 
CK1006 3.25 
E1148 35 
EF50 . 
F123A 8.75 
DINA ..22.50 

A ..89.50 
F606 . ..37.60 
F660 . ..79.50 
FG17 . .. 3.95 
FG27A .. 8.75 
FG32 . .. 7.95 
FG57 ..14.95 
FG81A . 3.95 
FG105 .22.95 
FG172 ..34.50 
FG146 .. 8.95 
FG434A .. 4.95 
FG451 .. .89 
F0502A .. 1.85 
FG562 ..97.50 
F0592 ..14.95 
HF125 ..14.95 
HF300 ..19.95 
HY114B .. .79 
HY115 .. .79 
HY615 . .29 
KC4 37.50 
KU610 6.95 
MI.101 69.50 
REL21 3.95 
RK20 . 9.95 
RK25 . 4.49 
RK33 . .69 
RK34 . .89 
RK48A 4.49 
RK60/1641 2.25 
RK65 . 24.50 
11Ii73 
RX21A 
11X120 
V70D . 
VR78 . 
VR91 . 

VR92 
VT127A 
VT158 
VU29 . 

VU111 
WL468 
WL530 
WL531 
WL532 
WL578 
WLIì1G 
WL619 
WL677 
W L681 

.59 
2.95 .. 8.95 .. 6.95 

.. 1.49 

.. 3.95 
.14.95 

.. 2.95 

.. 1.49 

..12.95 
. 12.75 
. 12.75 

.. 2.95 
. 1.29 
.37.50 
18.95 

.. 34.50 
22.50 

0A2 
OA4G . 

OB2 
OZ4 
01A 
1A3 
1A4P 
1A5GT 
1A6 
1A7GT 
1AB5 
1B3/8016 
1134 
185/255 
1B7GT 
IC5GT 
106 
1C7G . . 

1D5GP 
1D7G . 

1D8GT 
1E5GT 
1E7G . . 

1F4 
1F5G 
104 
1GGGT 
1H4G 
1H5GT 
i H6GT 
1J6 
1L4 
1LA4 
1LÁ6 
1Lß4 
ILCS 
ILC6 
1LD5 
1LE3 
1LG5 
1LH4 
1LN5 
1N5GT 
1P5GT 
1Q5GT 

4 
IRS 
15 

1,71 
lT SGT 

1V14 
U 

1X2 
2A3 
2Á4G 
2A5 
2A6 
2A7 
2B7 
2V3G 
2X2 
2X2A 
3A4 

$1.55 
1.20 
1.65 
.75 
.73 
.73 

1.30 
.78 
.85 
.95 
.80 

1.25 
1.15 

.95 
1.25 

.85 

.73 

.73 

.73 

.73 

.73 

.73 
1.19 
.73 
.73 
.73 
.73 
.89 
.75 

1.05 
.98 
.73 
.89 

1.15 
1.06 
.89 
.98 
.98 
.85 
.85 
.89 .. .95 
.89 
.79 
.73 
.73 
.95 
.73 
.85 
.85 
.73 
.89 
.72 

1.18 
.95 

1.25 
.73 
.73 
.75 
.75 
.79 
.65 

1.60 
.65 
.90 
.59 
.59 
.95 
.79 
.85 
.85 
.90 

3.75 
1.95 
.73 

1.12 
.81 
.89 
.63 
.73 
.89 

3B7/1291 . 

3D6/1299 
3LF4 .... 
3Q4 
3Q5GT 
3S4 
3V4 
5R4GY .., 
5T4 
5U4G . 

... 
5W4 
5X40 ... 
5Y3GT .., 
5Y40 
5Z3 

5Z4 
6A3 
6A4L 
6A6 
6A7 
6A8 1.05 
6AB7 1.05 
6AC5GT 1.20 
6AC7 1.15 
6AD7GT 1.35 
6AE6G .89 
6AF6G .95 
6AG- 

67 

GAH6 
CAG 

GA.JS 1.15 
6AK5 1.50 
GAK6 1.10 
GALS .82 
CAOS 

.87 

.92 
6ÁQ6 
CARS .79 
6ÁT6 . 

. 

. . .73 
6AU- 1.25 
GAUE .93 
6Á6 .72 
6ß6G .99 
6B7 

V 

.98 
6ß8G .85 
CBA6 .85 
6ßC5 . .98 
6ßE6 .85 
6BF6 .79 
6BG6G 1.18 
613R6 .97 
61346 .97 
61306 1.35 
6C4 .79 
6C5 .79 
6C6 .79 
6C8G .98 
6CB6 .98 
6D6 .85 
6D8 .89 
6F5 .79 
6F6 .95 
6F7 .89 
6F80 .95 
6G6G 1.15 
6116 
6H6GT .79 
615 
6J5GT 
616 
817 
6K5GT . 

6K6GT 
61(7 
6K8 

6L6 
61.60 . 

EGA 
, 

6L7 
6L7G . 

6N7 
607 
6R7 
6S7G .. 

6S8GT , 

6SÁ7 
6ßC7 . 

C.SD7GT 
6SF5 . 

6SF5GT 
65E7 
6507 .. 
6ßH7 .. 

6517 
6SK7 . 

6ß1.70T . 

$0.89 
1.25 

.92 

1.55 
... 1.40 

.75 
.69 

1.20 
.82 
.89 
.79 
.73 
.73 
.87 

3.00 
1.75 
1.75 
.98 
.95 
.89 
.95 
.85 
98 

1.05 
.85 

1.30 
.98 
.89 
.89 
.98 
.98 
.73 
.89 
.89 
.98 

AN CONNECTORS 
CABLE 
CAPACITORS 
CHOKES 
CIRCUIT -BREAKERS 
COAX -CONNECTORS 

CORDS 
CRYSTALS 
DELAY LINES 
FILTERS 
FUSES 
HANDSETS 

INVERTERS 
JACKS 
KLYSTRONS 
MAGNETRONS 
MAGNETS 
MICROPHONES 

METERS 
MOTORS 
POTENTIOMETERS 
POWER PLANTS 
POWER SUPPLIES 
RECORDERS 

6SN7GT .$0.98 1251.7 ..$1.05 
6ßQ7 
6SR7GT 

. .75 

. .85 
125E7 
12507 

6557 .. 
6ST7 

. .95 

. 1.10 
125117 
I 2Z3 

6SU7GTY 
6SV7 . 

. 2.15 

. 1,25 
14A4 
14A7 

6T7G .. . 1.20 
1.18 

14136 
14F7 

6Ú5G 
6UGGT . 

.95 

.98 
14F8 
14H7 

6Ú7G .. 
6V6 

.59 
1.55 14N7 .. .95 

6V6GT 
6W4 

.89 

.85 
14Q7 
14R7 

.. .95 .. .95 
6W7G . 

6X4 
1.05 
.73 

19 
24A 

.69 

.75 
6X5GT . 

6Y6G 
. .75 

.98 
25L6GT 
25Z5 

.. .85. .. .79 
6Y7G 
6ZY5G 

1.25 
.89 

25Z6GT 
26 

.. 1.05 
.50 

7A4 /XXI 
7A5 

. .79 
.89 

27 
28D7 1.35 

7A7ß 
.85 
.85 

30 
31 

.45 

.85 
7A8 
7AG7 

.89 
1.05 

32 
32L7GT 

.95 .. .89 
7B4 
785 

.85 

.85 
33 
34 

.93 

.89 
7116 
7137 

.85 

.85 
35/51 
35A5 

.. .83 .. .89 
7C4 
7C5 

.79 

.85 
3 565 
35C5 

.. .89 .. .98 
7C6 
7C7 

.85 

.85 
35L6GT 
35W4 

.. .85 .. .69 
7E5 
7E6 

.75 

.59 
35Y4 
35Z3 

.. .75 .. .85 
7E7 
7F7 

.89 

.85 
35Z4 
35Z5 

.. .73 .. .69 
7H7 
7x7 

.85 
1,20 

36 
37 

.79 

.79 
71.7 
7N7 

.98 
.98 39/44 .40 

707 
7117 

.83 
.95 

41 
42 

.75 

.75 
7S7 .98 

.95 
43 
45 

.75 

.89 
7W7 
7X7 

1.05 
1.10 

4523 
45Z5 

.89 
.80 

7Y4 
7Z4 

.75 

.85 
46 .82 

12A 
12A6 

.65 
. .73 

48 
49 

.98 
.95 

12A7 1.05 50A5 .. .95 
12A8GT 
12AH7GT 
12AL5 

79 
. 1.27 
. .93 

50005 
50L6GT 
50Y6 

.. .95 .. .85 .. 12AT6 
12ÁT7 

. .73 
1.25 53 

56 
.85 
.98 
.65 

12AU6 
12AÚ7 

.95 
1.15 

57 
58 

.80 

.85 
12ÁV8 
12BA8 

. .73 
.85 

59 
70L7 

.95 

.95 
128E6 .87 71A .75 
12C8 . .79 75 1.25 
12F5GT .79 76 .55 
12H6 .82 77 .60 
12.J5GT .55 78 .79 
12.I7GT .82 80 .73 
121í70T .79 82 .89 
12x8 .89 83 1.15 
1207 .69 83V 1.15 
12SA7GT . .93 84/6Z4 .. .85 
12SC7 .99 85 .89 
128E5 .89 89Y . .45 
125E7 .89 117L7/M7 . 1.35 
12SG7 .79 117N7 .. 1.35 
12SH7 .73 1I7P7 .. 1.35 
12517 .79 117Z3 .. .89 
12ßK7 .98 11716 .. .90 

RESISTORS 
SELSYNS 
SHOCK MOUNTS 
SOCKETS 
SWITCHES 
TELEPHONE EQUIP. 

TEST EQUIPMENT 
TRANSFORMERS 
TRANSMITTERS 
WAVEGUIDE 
WAVEMETERS 
WIRE 

RADAR-COMMUNICATIONS-TEST EQUIPMENT 
AN /APA10 Panoramic Adapter 
AN, APA11 Pulse Analyzer. 
AN APR4 Radar Search Receiver. 
AN APRS Radar Search Rec. 1000 -31000 ales.. 
AN'AP53 Airborne X -Band Search Radar 
ANiAPS15 X -Band I3,F. Head 
AN /APIS 300 -1500 mcs Xmitter 
AN /CRT3 Duel Freq Victory Girl 
AN /CRW Remote Control Receiver 
AVR -15 Aircraft Receiver 
AN /PPN -1 Portable Radar Beacon. 
BC -433G Compass Receiver 
BC -639 Receiver 
BC -733D Receiver 
BC -923 Receiver 39.95 
BC-1016 Tape Code Recorder 459.50 
BC -1206 Beacon Receiver 4.95 
CW.3 Less Coil & Xtal, New 39.95 
MN26Y Compass Receiver 24.95 
SCR269G Automatic Radio Compass 129.95 
508504 Portable D.F. 100 KC- 65110.. 
SCR510 Freq Modulated Portable Transceiver. 
SCR522 Airborne VHF Transceiver. 
SCR536 Handi- Talkie. 
SCR610 Freq Modulated Portante Transceiver. 
5CR694 Lightweight Field Radio. 
511-18 Radar Receiver Indicator 
SQ Portable Radar 10 CM. 
T -50 Portable Radiotelegraph Xmitter 
TCS Marine 2 Way Radio 
TRC -1 Complete Antenna System. 

$175.00 

375.00 
875.00 

99.50 
149.50 
129.50 

5.95 
19.95 
39.95 

285.00 
29.95 

89.50 
275.00 

AN /TPS -? Search Radar 
This i Pack Portable Ground Search Radar for the 
detection of iiircraft up to 100 miles. Range & Azimuth 
Data is displayed on a 7" P.P, I & a 5" scope. This set 
was called the G. I's Radar because of its ruggedness, 
dependability 8 ease of se 

s 
ici t^ complete tech data 

is as follows: Potter Output l50KW. P.R.R. 200 PPS, 
pulse wwidth 2 irr\ 

c 
r, e beamwidth 3° horiz. 13° vert. 

power input 1100ív. 115v 400 cyc & 27v DC. Weight 
1500 lbs. excellent condition. 

ARA 500- 1500KC Receiver, good 
R28 /ARC.5 Receiver 
BC455B 6 -9 riles. Receiver 
BC433 200- 170KC Compass Rec. 
ARR -2 234 -255 mcs. Receiver 
BC -454 3 -6 n . Rec. tv /tubes, New 
T23 /ARC -5 Xmitter 
BC696 -A 3 -4 met Xmitter 29.95 
TYPE O 5.:3 -7 mcs Xmitter.. 9.95 
AVT -23 300- 13.000KC Complete, New 79.50 
BC -950A 100 -156 mcs. Xmitter, New 59.95 
BC -456 Modulator, good 2.25 
BC -450 Control Box (3 Rec.) used 1.25 
BC -451 Control Box (Xmitter) used .98 
BC -442 Relay Unit (Ant) Used....... 

. 

. ... 1.95 
FLEXIBLE SHAFTING AVAIABLE. 

$24.95 
29.95 
19.95 
29.95 
19.95 
16.95 
49.95 

SPECIALS! SPECIALS! 
RCA Sound Powered Chest & Headsets. Pair. .$20.95 
Trailing Wire Antenna Feed Tube 5.95 
Goniometer for SCR277 Direction Finder 39.95 
115 -30 Headsets ......................... 3.95 
FT -154 BC -338 Shock Mount) 2.98 
H533 Headsets .. .. ... 4.95 
BC -608 Autotmatic heycr for SCR522 5.95 
ßC1284 Lighthouse Tube Preamplifier 69.95 
APA -17 D.F. Antenna. :300 -1000 MC 59.00 
BC -996 Interphone Amplifier 9.95 
ART -13 Loading Condenser 4.95 
CU -25 Loading Box for Art -13 49.95 
AS- 27 /ARN5 Antenna 4.95 
SA -1 /ARN -1 2.95 
1D-80/APA-17 Indicator 129.95 
RM -29 Remote Control 18.95 
RA -300 FM Exciter 32.50 
A -55 Dummy Antenna 2.25 
BC -1365 Control Box 3.95 
FL -8 Filter 3.95 
FL -5 Filter less Cables........ ..... 2.65 
3C -16D GSAP Gun Camera Computer, complete 19.95 
AT -2 /APN -2 Antenna 4.95 
CG- (172 /173)CPN -8 10CM Patch Cable 4.95 

A /APN r ter. 
Altimeter Test Set, E 

& Power Meter. $35.00 
T511 /AP. 
TS12 /AP V.S.W.R. Test Set for X -Band. 
1-513/AP NA Band Sig Gen Pwr & Freq Mtr. T514 /AP SA Band Sig Gen. T515 /AP flux Meter. 
TSI6AP/ Altimeter Test Set $29.95 
T519 /APQS Range Calibrator. 
T523 /APN Test Set for SCR718 Altimeter. 
TS32 /TRC -1 70 -100 mcs Sig Gen used to check ANTRAC 

Equipment. 
TS33 /AP X -Band Freq. Meter. 
T534 AP Synchroscope. 
TS35'AP X -Band Sig Gen Pwr Mtr Freq Mtr. 
TS36 /AP X -Band Power Meter. TS45,AP X -Band Sig Gen. 
TS47 /APR Sig Gen 40 -500 Mcs. 
T559 /APN Altimeter Test Set. 
T561 /AP S -Band Echo Box $140.00 
TS62 /AP X -Band Echo Box. 
T567/AP I.L.S. Test Set. 
TS69 /AP Freq. Mte. 300 -1000 mcs $72.50 
TS89 /AP Voltage Divider. 
TS102 /AP Range Calibrator. 
T5110 /AP Echo Box. 
TS111 /AP 

S 
-Band Freq, Meter. 

T5125 /AP -Band Power Meter 
T5126 /AP Synchroscope. 
T5155 /UP S -Band Sig Gen Pwr Mtr Freq. Mtr. 
T5164 /AR A.C. Version of ßC221. 
TS170 /ARN I.L.S. Test Set. 
T5174/AP Freq. Mtr. 40 -400 Mcs. $385.00 
T5175 /AP Freq. Mtr. 300 -1000 mcs. 
T5184 AP 
T5189 AP 
T5226 'AP 300 -1000 mcs Pwr Mtr. 
T5268 'AP Xtal Diode Test Set. 
T5278 AP AN AP513 Test Set. 
BC -221 1 reriuency Meter. 
1E -19 Text Set for SCR522. 
1E -36 Test Set for SCR522. 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 
December, 1931 

PHONE DIGBY 9 -0347 
WRITE FOR QUANTITY PRICES 
Prices subject to change without notice. 
F.O.B. NYC, minimum order $10.00. 20oó 
deposit required. All merchandise guaran- 
teed. 
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HF -VHF ALL- PURPOSE TEST SET 
TS- 159 /TPX: Five purposes (1) As sig. gen. puts out 
30 c calibrated by 10 c xtal, also 150 -200 mc calibrated uy same xtal. Suggestion: Use harmonics 
of 10 me xtal for your own pet band. (2) Heterodyne 
freq. t teter, 150 -200 mc. 

act 
calibration as above. 

National Velvet Vernier dial ca lculates out to approx. 
50 he per dial ensure 13t Three-stage amplifier. 
(e) power measurements VTVM circuit which 
reads -820r rectified` a 

0-1 
built-in 50 ohm tlu ntoad, 

switch 
watts. (5) O -1 meter used with func- 

tion soC v s 2 -range voltmeter. Has built 400 
Origin AC voltage case, 

less 
poorer SuCabi New, n. 

ring less cords. Cabinet dí9.50 lions only 13%2" s 7 %q" o 3 = /q "- BRAND NEW $59.50 
PRECISION CALIBRATED TUNER 

Build a Q- meter. Or an audio oscillator, a signal generator, a VFO, an ultra -stable receiver, or , . you 
it! Lab -standard e and ̀ resetability. name 
condenser assembly 

accuracy 
Svito 4" precision dial 

etchted 1.5-12 me in 3 bands plus a reference scale. Triangular plastic hairline indicator. 50:1 ratio drive 
all ll gears spring -loaded double- section. Has tuning lock. Plates are twvo i Sgle paced 250 mmf. and one double spaced 2601 mf. -sections- Use 

double spaced Section to irate drift. All are ceramic insulated. Neat and compact. Uncle paid a lot of money for this baby! New, clean, orig. pack from bulk spares. Was the VFO tuner for Collins 
TCS x tr. We furnish free schematic com- $3.4s píete TCS -12 with this ONLY D 

PORTABLE POWER 
Look at These Combination Kits! 
1. 2 v /t, 30 amp hour wet cell BB -54. Light - eight 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 nit uses step-down transformer and dry-disc 

ae tifier, with pilot lamp in tout to indicate nd regulate charging rate. \Vtita instructions. 4. Eyedropper -type battery filler. 
ALL 4 ITEMS, ALL BRAND NEW, ONLY. ...$3¡1 75 
3 BB -54 and new box CH -291 made for them, Q,t .ne 
(The boxes 

you 
nterlock 

ltando s ONLY.... Dr .7J 
master 

snap-class -ht craft and 
pieces of compact, light craftsman- ship. Use 2 set -ups for 12 v. 4 for 24 v.l 

COMMAND EQUIPMENT 
With free dope sheets and schematics. 

RECEIVERS 
BC -455. 6 -9 mc, NEW 512.95- GOOD USED.,$7.95 

COMMAND TRANSMITTERS 
BC -69G 3 -4 mc. NEW 524.95 
BC -457 or T -20 /ARC -5. 4 -5.3 mc. excellent used. 4.95 
BC -458 or T-21/ARC-5. 5.3-7 mc. excellent used 5.95 
T -23 /ARC -5, Excellent used 24.95 

Good used, less tubes..... .. ....... ... 9.95 
MOD BC -456. Brand New $5.95. Excellent used 2.49 

As is, for parts 1.29 
274N PLUG. 7 -prong male plug to fit back of com- mand r evrs a d trs. This is the some plug as 
used in .' 

the racks. NEW, each, 21c; five for... -51.00 
Local Control Adaptor parts for 274N ór ARC -5 r einstruction c Exact pot, switch, knobs, etched plate. and data. Ready to- mount $1.29 Spline tuning knob 79c 
BC -442 Antenna Relay, new $4.45. 
BC -450 Three recvr. Control box, new 4.50 
BC -451 Xmtr. control box, new 2.50 
OIL FILLED 458 mfd. 600 v. condenser, in one case, 
common ground, with mtg hooks, as used in $2 
.\rmy Super -Pro power supply. NEW 08.7 

9 

BC -223 CLOSEOUT SPECIAL 
BC -223 Transmitter with marine-freq. TUNING UNIT, 
PE -55 12e Dynamotor, CONNECTING CORD between the twvo, d schematic &- instruction sheet. Repair- 
able condition. As is, including all above $37.50 items 
MN -26 -C, Remote controlled gational direction finder and communication receiver. Manual DE' in any one of three freq. bands, 150 to 1500 RC. 24 V 
Self- contained dynamotor supply. Complete installa- tion inc. recvr., control box. loop, azimuth control, Left -Right indicator. pings. loop transmission line, 
and flex. shafts. BRAND NEW. Orig. packing..$99.50 

ADJUSTABLE LIMIT SWITCH 
SP -ST PLUNGER TYPE, travel adjustable 1" to 11 /2 ", 
requires 10 lb. 

suit 
pressure to close but sprit may be weakened 

is spring- loaded detest. 
needs. 

In 

Switching 
heavy diecast aluminum 

Ling brackets and bolts attached, with standard AN conduit fitting. 49D Brand New, orig. pack Y7 
(Quantity buyers send for sample) 

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 nd, 
no work. k. Or use it as a 2:1 or 1:2 step - 

p or step-down transformer for DC voltage! Changes 
6 to 12, or 12 to 24, ice versa, top to 3 A. Or use it as GENERATOR. Turn Vvith motor, get 12 v 
DC at 12.6 A or 24 v DC at 6.3 A. plus high voltage. Includes easily removable self -contained 800:1 sealed- in-oil oil gear reduction unit. Complete dope - ,t.00 
sheet furnished. BRAND NEW D 
"DACO" FLUORTESTER -Originally for testing a ro fluorescent lamps and fixtures. Contains ballast, lamps (some have Ultra -Violet lamps), sockets, lots of switch- es, 250 MA AC meter, nice n usable cords and Joes plugs, and a beautiful, rugged. leatherette- covered 11" 
x 15" x 6" carrying case perfect for portable test equipment. 
New, clean, orig. packing $9.95 
R- 9A /APN -4. 160 -meter Loran receiver plus high (for 
scope) and low voltage power supply- Three chaos. tunable 1.6 -3.3 mc. 1 chan, tunable 7.58 -11.75 me. 
With schematic and instructions for 60 cy. $4.50 Excellent Used, less tubes YY 
SURPRISE! Many valuable items thrown into big Surprise package 95c (plus Parcel Post charges) 

WANTED!! 
Your Spare Surplus Equipment and Tubes. Dynamotors, Recurs., Xmtrs., Test Equipment. Send List, stating condition and rock bottom price. 

G.L. ELECTRONICS 
905 S. Vermont Ave., Los Angeles 6, Calif. 

All Prices F.O.B. Los Angeles Calif. Buyers Add Sales Tax 

SCHEMATICS - CONVERSIONS 
FOR SURPLUS GEAR 

LIST! MANY ADDITIONS! 
Send stamped, self addressed envelope for 
List B. Add 25c for chart explaining AN nomenclature. 

R. E. BOX 1220 
GOODHEART BEVERLY HILLS, CAL. 
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rived from the receiver's sync separa- 
tor. About 12 to 15 watts of power are 
required from the high -frenquency 
power amplifier and about 30 watts 
from the 500 cycle source. To insure 
positive running, a small d.c. bias is 
placed on the synchronous section to 
avoid flux reversal which would other- 
wise be caused by the a.c. excitation. 

It was found that the motor operat- 
ing the slow -speed vertical scanner 
could be run from the square wave- 
form furnished by a multivibrator or 
from pulses. The multivibrator is syn- 
chronized by 60 -cycle vertical pulses 
from the receiver and its output is 
stepped up by a 50 watt power ampli- 
fier. Required running power is about 
30 watts. At the start of the operation 
cycle the operator may bring both ver- 
tical and horizontal scanning in frame 
by depressing a push- button for each. 
The button opens the motor circuit and 
slows the motor down until the picture 
is correctly framed in each direction. 
A small cathode -ray monitor tube will 
be included in the theater unit since 
all circuits and controls will be within 
the main housing and the operator will 
not be able to see the picture from the 
front of the screen for tuning purposes. 

Fig. 11 is a schematic diagram of the 
oscillator -modulator for the ultrasonic 
crystal. The 6V6GT at the left is the 
18 mc. oscillator and the following 807 
is the tuned, class B power amplifier. 
The amplifier is grid -modulated by the 
807 modulator, which is preceded by a 
6V6GT amplifier with plate peaking. 
The diode is a d.c. restorer. The 1000 
ohm potentiometer adjusts the video 
input for 100% modulation. Output of 
the 18 mc. power amplifier is about 
8 watts. 

Fig. 1 is a photograph of the main 
scanner unit. This is a laboratory 
model on which production will be 
based, although the appearance may 
be changed somewhat. In Fig. 4 smoke 
from a cigarette was blown into the 
compartments so that the photograph 
would give good indication of the light 
paths. The light for this purpose was 
obtained from an old theater arc -lamp 

Fig. 10. Console unit used for theater TV. 

unit used in the past for experimen- 
tation. 

Fig. 5 is a photo of two of the ultra- 
sonic cells. The one at left is complete 
with lenses and liquid. The one at 
right is empty but shows how the 
lenses are set in place. The crystal is 
mounted in a hole in the bottom of 
the cell, with leads emerging from the 
underside. 

Color Adaptation 
One of the great advantages of the 

Skiatron projection television system 
is the fact that it is the only projection 
system which can be readily and in- 
expensively adapted for field- sequen- 
tial color reception. The only changes 
required are those necessary in the 

Fig. 11. Schematic diagram of the oscillator -modulator for the ultrasonic crystal. 

05C 
6V6 

RFC! 

GLAS 
B P.A. 

807 807 MOD. 

r. 

R.F. OUTPUT 
TO CRYSTAL 

B+ 600V. 

8+ 300V. 

RFC3 

RFC2 

6V6 AMP. e 
B+ 200V. 

VIDEO 
INPUT 

8- 

C- 200V. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


cheapest and smallest home receivers 
-change in scanning frequencies and 
addition of a synchronized color wheel. 

The color wheel is the stumbling 
block in other methods of color recep- 
tion. With the cathode -ray projectors 
using the Schmidt -type optical system 
the aperture is so large that a color 
wheel would have to assume unwieldy 
proportions. With the intermediate - 
film process the wheel could be made 
small and placed somewhere in the 
light path, but there would be no way 
to synchronize it with the pictures be- 
ing shown because of the time delay 
between reception and film showing. 

With the Skiatron system, a wheel 
of extremely small dimensions is sim- 
ply placed at any convenient point in 
the light path, as indicated in Fig. 7. 
It is a probability that in future mod- 
els, there will not even be a need for 
an additional motor to turn the wheel; 
since it could be geared to the low - 
speed scanner motor, the arrangement 
both synchronizing the color and ro- 
tating the wheel. 30 

Picture Tubes 
(Continued from page 39) . 

The previously fabricated electron 
gun is then sealed into the bulb by 
conventional glass working techniques 
as shown on this month's cover. 

The tube is then sealed to the ex- 
haust system for evacuation during 
which the air is removed, the cathode 
activated, and the gun parts outgassed 
at high temperature: A picture tube in 
a trolley exhaust machine is shown in 
the cover photograph. The metal parts 
are heated by using high frequency 
heating techniques. When the air pres- 
sure has been reduced to a very low 
value, on the order of one -billionth of 
atmospheric pressure, the tube is 
sealed off by heating the glass exhaust 
tube to the softening temperature so 
that it closes in as it is separated from 
the exhaust system. The "getters" are 
then flashed to reduce still further the 
pressure within the tube. 

The finished tube is based and sta- 
bilized by aging it for a considerable 
time. It is then inspected for any me- 
chanical defects and, if required, the 
graphited external conductive coating 
is applied to the conical part of the 
envelope. 

Testing picture tubes, especially de- 
velopmental models in the laboratory, 
is an extensive process. Many tests are 
necessary to determine the character- 
istics completely. Spot size, emission, 
gun characteristics, heater current, 
light output, screen color, and high 
voltage operation are but a few of the 
tests required for each tube. An ac- 
companying photograph shows one of 
the standard methods used to measure 
the resolution at a number of points. 

Refinements are constantly being 
made in the design of tubes and in the 
methods of measuring performance. It 
is only by this constant attention to 
design details that steady progress can 
be made in improving television recep- 
tion in the home. 30 

December, 1951 

The Original Long -Range Chassis. Developed by 
Video Products Corp. under RCA lic. patents. 
Proven under actual tests, here is the country's 
most powerful TV receiver. Brings in clear, sharp, 
rock. steady pictures where other sets have failed 
to perform ... AMAZING FRINGE AREA RE- 
CEPTION! 

Ten Times the Sensitivity of Standard Sets. RCA 
licensed - RMA Guaranteed 30 Tubes Keyed 
AGC All Quality features, including THE NEW 
CASCODE TUNER (eliminates "Snow "). 

$16950 
incl. tax and warranty, less CR Tube 

JA ROYAL SMASH SPECIAL ItY 
Custom TV Cabinets for the 
"630" at new LOW, LOW Prices 

Beautiful Hand -Rubbed Mahogany 
Cabinets that accommodate all tubes 
from 16" to 20 ". 

Including Glass, Mask and Mounting 
Brackets. 

Consolette 

$4995 

Full Door Console 
Beautiful Mahogany 
Swirl 

$8495 

BOOSTER SPECIAL 
BLONDER -TONGUE BOOSTER -FULLY AUTOMATIC 

No Knobs to Handle No Adjustments 
The Best Booster You Can Buy! Increase the range of your 
present TV set. Improve reception in weak signal areas. 
16 Times Gain (24 db.) 

$3395 GREATEST GAIN OF ANY BOOSTER IN ITS FIELD 

k 

i 

fr----464011 
\ 

\Q 

TV TUBE BUYS 

17" $31.95 

20 ". 39.95 

24" 79.95 

FULLY GUARANTEED - 
FIRST QUALITY 

NEW! 

IMPROVED! 

BETTER! 

VIKING 
ANTENNA ROTATOR 

Ice- and Wind -defying Impulse 
Motor. Full Power Torque at In- 
stant of Starting. Easy to Mount -No Maintenance Problems. 
Corrosion-Resisting Materials 
Throughout. Proven by 3Y ear 
Endurance Test. Standard RMA 
One -Year Guarantee. 

including Control Box 

334.95 t north In te for DI$ I l; 
additional). 

RECORD CHANGER VALUE 

WEBSTER AUTOMATIC 
RECORD CHANGER 

Series #100 
The newest record changer of this 
top manufacturer at an amazing 
low price! Plays 12 ,10, or 7 inch 
records at 331/3, 45, or 78 RPM. 
Balanced arm assures light nee 
die pressure and long wear. Fac- 
tory packed. 

Take advantage of this rt 
special offer! Regularly Baas 

Special 23.95 

DEALER SCOOP IN TV WIRE 
1000 ft. Virgin Polyethylene, 300 ohm $17.95 

Heavy Duty 22.95 
100 ft. "package" special 2.95 

Terms: 25% Deposit with order, balance 
C.O.D. All prices F.O.B. New York. 
Prices subject to change without 
notice. 

ROYAL TELEVISION SALES 

219 E.Burnside Ave. New York 58,N.Y. 
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FOR PERFECTION 

in TV INSTALLATIONS 
in any locality use the new 

MODEL 488 
TV FIELD STRENGTH METER 

Ideal for antenna orientation, com- 
parison of antenna systems, adjust- 
ment of TV signal boosters, checking 
antenna and lead -in installations and 
many other functions . the 50 
microvolt full scale range is an out. 
standing feature for those concerned 
with fringe area installations where 
maximum efficiency must be attained 

. the 500, 5,000 and 50,000 
microvolt ranges extend the useful- 
ness of the Simpson Model 488 into 
areas of higher signal strength. 

SIMPSON ELECTRIC COMPANY 
5200 WEST KINZIE STREET, CHICAGO 44, ILL. 

Phone: COlumbus 1 -1221 
In Canada: Bach- Simpson, Ltd., London, Ontario 

SPECIAL 6AÚ6 . .$0.65 
66Q6 .. 1.20 

STANDARD 6J6 .... 1.15 
BRANDS! 6SN7 .. .85 

6W4 $1.65 
12ÁT7 . 1.10 
12AU7 . .90 
12BH7 . .95 

STANDARD 
024 . .$0.72 
1R5 . .85 
155 . .85 
1U4 80 1U5 . .80 
1X2 . 1.05 
3Q4 . .95 
3V4 . .90 
SW; . .66 
5V4 . 1.10 
5Y3 . .50 
6AB4 . .95 
6AC7 . 1.16 
6AG5 . 1.06 
6AG7 . 1.25 
6AH6 . 1.60 
6AK5 . 1.55 
6AQS . .85 
GARS . .75 
6AT6 . .70 
Order other types 

BRANDS 
6AV6 . .70 
6BA6 . .75 
6BC5 .95 
68E6 . .80 
6BG6 . 1.90 
6BJ6 . . .85 
6BN6 . 1.40 
6CB6 . .90 
6C06 2.40 
6H6 . . .85 
6.15 .. . .65 
6K6 .. . 80 
654 .80 
6SA7 .80 
65H7 .65 
6SK7 .75 
6V6GT .80 
6W6 .90 
6X5 .60 
6Y6 . . .95 
not listed. our 

12AT6 . .65 
12AÚ6. .90 
12AV6 . .70 
128A6 .75 
12BE6 .75 
12K8 1.00 
125J7 . .75 
12SA7 .85 
1251E7 .80 
12SN7 . 1.00 
125Q7 .75 
19BG6 2.40 
25L6 - .80 
35W4 .60 
3525 .65 
47 1.10 
5065 90 
SOCS .90 
50L6 . .80 

prices are lower! 
SPEAKERS (Alnico #5) .49 4" PM $1.29 5" PM 7 

OUTPUT TRANSFORMERS 50L6- 6K6 -3S4 -3V4 45c ea. 
MINIATURE I.F. TRANSFORMER 

456KC -comp. Iv /clip. Input -Output. S7C ea. 
DIAL LAMPS 4 95 .9J #47 G.E. -l0 to box per 100 

1 box 55c 
ALLIANCE 3 -SPEED PHONO MOTOR 

$5.49 Complete with turntable (Special) ADJ 

3 -TUBE PHONO AMPLIFIER 
With tone and volume controls -uses ft.89 12SQ 7- 50L6 -35Z5. Less tubes .. LL D 
AS, tubes 4.71 

SELENIUM RECTIFIER 
Full Wave Bridge 

Up to 18 V. in/up to 
14 v out. 

2 amp. 52.50 
4 amp. 3.75 

10 amp. 6.00 
12 amp. 7.75 

Power Supplies Built to 

(Top Qualify) 
Types 

Up to 36 in /up to 28 
2 amp ut. 

$ 3.25 
4 amp. 6.00 

10 amp. 12.00 
12 amp. 16.00 

Order -"FAST SERVICE', 
All TV Antenna & Accessories in Stock 

SEND FOR COMPLETE CATALOG 
TERMS: 10 % deposit With order. Balance C.O.D. F.O.B. N.Y.C. Minimum Ortler $5.00. 

ATLAS TEL -RAD PARTS i 
153 CHAMBERS ST., DEPT. RN- 12,NEW YORK 7,N.Y. 

I Phone HAnover 2 -5813 
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SURPLUS! 
"Still Some of the Besf of Farwesf" 

Command Receivers 
(Weather Exposed) 

Complete with tubes, less dynamotor 
BC455 each S 7.95 
BC453 each 14.95 

Command Xmfrs. 
New Condition, With Tubes 

T20 /ARC -5 each 5 7.95 
2 volt Willard Battery (dry) ... 1.50 

DYNAMOTORS 
DM32A (reconditioned) ....each 
DM32A (new) 
DM33A (new) 
BD77C (new) (BC191) 
PE73C (BC375) 
PE94 (SCR522) 
PE 218 (new) 
DY -9 (ARC -1) (new) 
DY21 (ARC -3) (new) 
C -1 Autopilot (new) 
Coax Plugs (new) all types. .each 

$5.00 
10.00 

3.50 
25.00 
1 0.00 
10.00 
25.00 
15.00 
20.00 
40.00 

.69 

AIRPLANE RADIO EQUIPMENT 
Many Scarce Items 

Antenna weight, Radio Compass (ARN -7) 
components, Antenna Reels, relays, inter- 
phone equipment, switches, CD508, Ear 
phones 11533, new $7.50 pr., Microphones 
T -45 (lip) and T -30 (Throat) $1.00 each. 

"Write for Listings" 
FARWEST TRADING CO.. Inc. 

209 1st Ave., So. Seattle 4, Wash. 

Versatile Generator 
(Continued from page 46) 

ing control, the curves will be super- 
imposed and the picture will look like 
Fig. 13B. When the time base gener- 
ator is turned on, a picture like Fig. 
13C will be seen. If the time base line 
does not run through the entire curve 
properly, then rotate the time base 
phasing control (Fig. 5) back and 
forth until it does. The sweep fre- 
quency generator is now operating 
properly and is ready for calibrating. 

In order to calibrate the sweep gen- 
erator easily and accurately, a cali- 
brating detector is needed. Fig. 15 
shows the circuit of a calibrating de- 
tector which can be built very simply 
on a breadboard and then later dis- 
carded. A single 12AX7 tube is used 
as a combination mixer and video am- 
plifier. The high frequency response 
of the video amplifier is poor. This is 
desired in order to produce the dia- 
mond shaped "marking bug" that will 
appear on the oscilloscope screen. This 
"bug" is the beat frequency produced 
by the frequency meter and the sweep 
generator. The frequency meter is fed 
into the mixer grid and the output of 
the sweep generator is fed into the 
mixer cathode. Fig. 6 shows how the 
calibrating detector is connected to the 
sweep generator and the oscilloscope. 

When calibrating, it is advisable to 
start with the low frequencies and 
then work up. Set the deviation con- 
trol about one -half open. Starting with 
the frequency meter set at 5 mc., vary 
the band center dial on the sweep gen- 
erator until a small diamond shaped 
bug appears on the CRT electronic 
baseline. (During the calibration pro- 
cedure, the oscilloscope should have a 
cross section mask over the CRT.) By 
tuning the band center dial slowly, 
bring the diamond shaped marking 
bug underneath the center cross hair- 
lines of the CRT mask (Fig. 16A). 
With a pencil, lightly spot the fre- 
quency of 5 mc. on the band center 
dial. Now, leaving everything set, tune 
the marker frequency dial over its low 
range (marker bandswitch set on po- 
sition 1) until the intensity marker ap- 
pears (Fig. 16B). Tune the marker 
dial until the marker slides into the 
center of the marking bug (Fig. 16C). 
With a pencil, spot the marker dial 
frequency for 5 mc. Repeat this pro- 
cedure over the entire range of the 
sweep generator. Use intervals of .1 
mc. on the marker dial up to 20 mc., 
.2 mc. intervals from 20 mc. to 30 mc., 
and .5 mc. intervals from 30 mc. to 56 
mc. The band center dial need only 
be calibrated at 5 mc. intervals over 
its entire range. Accuracy is not 
needed on this dial as that is the func- 
tion of the marker frequency dial. 
After the band center dial and the 
marker frequency dial have both been 
marked off, carefully ink in the fre- 
quency calibrations with India ink. 
The sweep frequency generator is now 
completed and ready to work. 
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MICROWAVE TUBES 
MAGNETRONS 

Tube Frq. Range Pk. Pwr. Output 
2.127 2965 -2992 mc. 27a KW 
2J31 2820 -2860 mc. 265 KW 
2J21 -A 9345 -9405 mc. 50 KW 
2J22 3267 -3333 mc. 265 KW 
2J26 2992 -3019 mc. 275 KW 
2J32 2780 -2820 mc. 285 KW 
2J38 Pkg. 3249 -3263 mc. 5 KW 
2J39 Pkg. 3267 -3333 mc. 87 KW 
2J49 9000 -9160 mc. 58 KW 
2J61 3000 -3100 mc. 35 KW 
2J 62 2914 -3010 mc. 35 KW 
3.131 24,000 mc. 50 KW 
5J30 
718DY 2720 -2890 mc. 250 KW 
720BY 2800 mc. 1000 KW 
725 -A 9345 -9405 mc. 50 KW 
730 -A 9345 -9405 mc. 50 KW 
700 A, B, C, D 
706 AY, BY, DY, EY, FY, GY 

KLYSTRONS 
723A 723A/B -2K25 726A 707A 

"CW" MAGNETRONS 
Q K 62 3150 -3375 mc. 
Q K 59 2675 -2900 mc. 
QK 61 2975 -3200 mc. 
Q K 60 2800 -3025 mc. 

New, Guaranteed Each 587.50 
CR -TR -PULSE TUBES 

705A 721 3EP1 724A 
30P1 3FP7 5.130 7248 
3GP1 5CP1 15R 
MANY OTHER TYPES AVAILABLE. SEND YOUR 
REQUIREMENTS. 

RADAR - RADIO 
APS -2 APN -4 
APS -4 SCR -518 
APS -10 SCR -545 
APS -15 FDMK -4 
SA -SC -SN MK -10 

MANY OTHER SETS -WRITE 

SONAR 
QBF 
QBG 
QCJ 
QCL 
QCO 

VARISTORS 
0-167176 50.95 
D-172155 2.25 
D-172307 1.75 
D-168687 .95 
D-171812 .95 
D-171528 .95 
D-162356 (308A) 1.50 

THERMISTORS 
D- 166288 51.50 
D- 167332 (tube) 1.50 
D- 170396 (bead) 1.50 
D- 167613 (button) 1.50 
D- 164699 for MTG 

"X" band Guide 2.50 

PRECISION RESISTORS 
120 800 8500 35000 
125 920 10000 40000 
128 1000 12000 50000 
150 1100 17000 55000 

1.01 18 200 1450 17300 57000 
3 43.5 250 2230 20000 75000 
5 50 300 4300 25000 We ship 
5.05 75 430 5000 30000 type in 

10.1 82 468 7500 33000 stock 
Above Each 30e Ten for $2.50 
100000 150000 200000 
120000 170000 220000 
Above Each 40e Ten for $3.50 
1,000,000 ohms Each 75c 

DYNAMOTORS 
Input Output Radio 

Type Volts Amps. Volts Amps. Set 
PE86 28 1.25 250 .060 RC 36 
D M416 14 6.2 330 .170 RU 19 
DM33A 28 7 540 .250 BC 456 
DM42 14 46 515 .110 SCR 506 

1030 .050 
2/8 

PE101C 400 .135 SCR 515 
800 .020 

BD AR 93 28 375 .150 
23356 27 285 .075 APN -1 
35C0458 28 250 .060 
ZA-085 12/24 500 .050 
ZA-056 12/24 12/275 3/110 
B -19 Pack 12 275 . 110 Mark II 

500 .050 
D -104 12 225 .100 

440 .200 
DA -3A 28 10 300 .060 SCR 522 

150 .010 
14.5 .5 

5053 28 1.4 250 .060 APN -1 
PE73CM 28 19 1000 .350 BC 375 
CW21AAX 13 12.6 400 .135 

26 - 6.3 800 .020 
9 1.12 

PE94 28 10 300 .200 SCR 
150 .010 522 

14.5 .5 

INVERTERS 
PE 218-E: Input: 25 28 vdc. 92 amp. Output: 115 v, 

350 -500 cy 1500 volt -amperes. Dim: 17 "x6)5 "x10 ". 

New (as shown) 549.50 
PE 218 -H: Same as above except size; 16W x 6" x 10 " 

New 549.50 
PE 218H: used, good cond 22.00 
PE 206: Input: 28 vdc, 38 amps. Output: 80 v, 800 

cy, 500 volt -amps. Dim: 13" x 5 (5" x 1035 ". New. 

POWER EQUIPMENT 
7.5 KVA Gasoline generator sets, Type PE99, 115 

volts, 60 cycle, single phase AC, unused... 5550.00 
115 Ampere circuit breaker, ITE MODEL KJ, 

each $15.00 
Stepdown Transformer, Pri. 440/220/110 VAC, 

60 ey. 3KVA, Sec., 115 Volts, 2500 volts insulation. 
Size 12 "X12 "x7" $39.50 

Plate Transformer, Pri. 115V 60 Cy. Single phase 
AC Sec., 17,600 Volts ß 144 MA. Oil immersed 

$95.00 
Fil. Transformer, Pri. 115v, 60 cy. sec. 2x5v @ 5A 

29KV, test 524.50 

13/26 12.6 
6.3 
3.25 
1.75 
1.2 

8/4 
9.4 

H OUR NEW 
NEW HAM DEPT. 

Featuring: - 
SONAR MOBILE MB -26 Xmtr 

Like SR -9 Rcvr, this crystal -controlled 6- 
tube Xmtr goes ev- 
erywhere, fits any- 
where, employs latest 
v.h.f. techniques! Lets 
you send clear signal, 
no matter how gruel- 
ing the going. Output: 
6 watts. Power con- 
sumption: equivalent 
to car bright lights. 
Just 61/2" high, 7" 
wide, 5 %" deep. Built - 
in antenna relay sys- 8 or 24 Mc. crystal, 
tern, power filter net- overtone type. Screw - 
work. Low mainte- driver adjusted tun - 
nance- standard ing control. 
tubes. Power and an- 
tenna co -ax connec- 
tors on front panel. 

SONAR MOBILE SR -9 Rcvr 
Indispensable when 
you must hear 
what's coming 
through, in mobile 
or fixed operation, 
CD, CAP or emer- 
gency activity. 
More than a moni- 
tor, more than a 
converter -it's a 9- 
tube superhet re- 
ceiver with over -all 
sensitivity better 
than 1.0 micro -volt. 
Tiny -only 494" 
high, 5,4" " wide, and 
5",46" deep. Yet SR- 
9 gives you built -in 

automatic noise limiter, voltage regulated oscil- 
lator, precision slide rule dial. 

$7245 

Your choice of 2, 6, 
10 meters and com- 
mercial frequen- 
cies, AM and FM. 

$7245 

SPECIAL CONVERTER 
IN: 115VDC, OUT 12 /26VDC, 500W 

BRAND NEW $99.50 

FULL WAVE BRIDGE 
SELENIUM 
RECTIFIERS 

Up to 18v. RMS a.c. 
input -Up to 14v. d.c. 

output 
Max. d.c. 
amps. Price 

2 $2.50 
4 4.00 
6 6.00 

10 7.50 
12 9.00 
20 15.00 
24 18.00 
30 21.00 
36 27.00 

Up to 36v. RMS a.c. 
input -Up to 28v d.c. 

output 
1 3.00 
2 4.00 
4 8.00 

10 14.50 
12 18.00 
20 

36.00 
30 42.00 
36 54.00 

Up to 54v. RMS a.c. 
input -Up to 42v. d.c. 

output 
2 6.50 
4 8.50 

Up to 115 v. RMS a.c. 
input -Up to 100v. d.c. 

output 
2 11.00 

10 48.00 
12 60.00 

SPECIAL RECTIFIERS 
ON REQUEST 

Low -Voltage Trans- 
formers Primaries 

115v 60 Cycle 
36V-40V at 3.5 amps $3.75 
24v -1.5A 1 95 
8v -1.5A 98 

HI CAP. FILTER 
CONDENSERS 

Cap.Mfd. WVDC Price 
800 15 51.35 

2000 6 1.85 
500 200 2.00 
250 150 1.45 

A.C. ELECTROLYTICS 
CAP. VAC. PRICE 

220 -51.20 
110- 1.00 
220- 1.35 
110- 1.25 
110- 1.25 
110- 1.25 
220- 1.50 
320- 1.60 
110- 1.25 
110- 1.25 
110- 1.25 
110- 1.50 
110- 1.65 
110- 1.75 
70- 1.50 

110- 1.85 
110- 1.85 
110- 1.75 
110- 1.95 
110- 1.95 
110- 2.10 
110- 2.40 
175- 3.00 
110- 2.75 
110- 2.85 

13 -15 
20-24 
26-30 
43 -65 
43 -48 
50 -75 
53 -60 
61 -69 
64 -72 
72 -87 
75-84 
88 -106 

107 -129 
130 -157 
130 -150 
130-180 
158 -191 
161 -180 
189 -210 
200-220 
270-300 
324 -360 
378 -420 
432 -480 
485 -540 

OIL CONDENSERS 
Mfd. 
5 

650 
15 
0.5 
0.5 

2x0.5 
1 

2 
5 

4 
3x.01 

1 
2.5 

0.15 
2x0.1 

0.1 
1.5 6000 

2x0.1 7000 
.015 16000 
.0016 15000 
.25 20000 

1.5 25000 
1 7500 

MANY OTHERS 

Volt. Price 
50 $0.45 
80 1.95 

220 AC 2.20 
750 AC 1.59 

1000 .69 
1000 .70 
1000 .75 
1000 .85 
1000 .90 
1000 1.75 
1200 1.35 
1500 1.30 
1500 1.40 
1500 1.45 
4000 1.20 
4800 1.20 

2.39 
17.50 
1.75 
3.95 
5.95 

p 
TRANSFORMERS 

These XFRMRS are Army 
Spec. All Underrated. 

Comb. Transformers-115V /50 -60 cps input. 
Item Amp. Filament Ratings Price 

CT-825 360VCT .340 6.3VCT/3.6, 
6.3VCT/3A. . . . $3.95 

CT-626 1500V .160 2.5/12, 30/.100 9.95 
CT-15A 350VCT .070 6.3/.6, 6.3/1.8. 3 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 2x110VCT .010 6.3/lA, 2.5VCT/7A 3.25 
CT-403 350VCT .026MA 5V/3A 2.75 
CT-931 585VCT .036 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-866 330V .065 6.3V/1.2, 6.3V/600 

MA 1.75 
CT-456 390VCT 30 MA 6.3V/1.3A, 5V/3A 3.45 
CT-160 800VCT 100 MA 6.3V/1.2A, 5V/3A. 4.95 
CT-319 660VCT .085A 5V/2A, 6.3/7.5A, 

/6.3/3A 3.25 
CT-931 585VCT 86 MA 5V/3A, 6.3V/6A 4.95 
CT-442 525VCT 75 MA 5V/2A, 10VCT/2A, 

50V/200 MA 3.85 

Filament Transformers -115V /50 -60 cps input. 
Item Rating Each 

FT -781 866 Trans. 2x2.5/5A $2.25 
FTG -31 2.5V/2.5, 7V /7A (Tape C 2.5V/2.5A), 

16 lbs. 9.95 
FT -674 8.1V /1.5A 1.10 
FT -157 4V /16A, 2.5V/1.75A 2.95 
FT -101 6V/.25A .79 
FT -924 5.25V/21A, 2x7.75V/6.5A 17.95 
FT -104 6V, 5A 4.79 
FT -824 2x26V/2.5A, 16V /1A, 7.2V/7A, 6.4V/ 

10A, 6.4V /2A 12.95 
FT -357 9VCT /45A 14.75 
FT -463 6.3VCT /1A, 5VCT /3A, 5VCT /3A 5.49 

Plate Transformers -1 15 V /50 -60 cps input. 
Item Rating Each 

PT -919 1200-0-1200 200MA $8.95 
PT -976 Auto: 12OVCT /10 MA .69 
PT -31A 2x300V/5 MA .79 
PT -46A 4080VCT N.L. 3% to 18" 11x6" Wx7" L 

20 lbs. 29.95 
PT -033 4150V/400 MA 49.95 
PT -75-2 3780/3446/3112VCT/77 MA 10.95 
PT -28 -1 4600VCT /.077 12.95 
PT-403 Auto: 70V/1A 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 -31A 2x300V/5 MA .79 
PT -976 120 V CT/ 10MA .79 
PT -12A 280VCT /1.2A 2.95 

PRIMARY POWER TRANSFORMER 
Stock # Pri. Ratings Sec. Ratings Price 
PP -802 115V 60 CY. 128/137/146/156V/.6A.$9.95 

For C.O.Rect. 

Item 
STF -946 

STF-638 

STF-05A 

STF-682 
STF-968 
STF-405 
STF-370 

STF-11A 

STF-631 

STF-96B 
STF-608 

Pri. Output Price 
210/220/230 25V/4A 3%" H x 233 " x 

2%" D $2.39 
230 5V/9A 5 " 11 x 4333" x 

3'/n" 1.25 
115/230 2 x 5V/7.57" H x 7" x 

5" D 4.25 
220 30-25-20V/1 MA .69 
230 2.5V/6.5A 1.45 
230/115 5V 12/9A 2.95 
220/440 3 x 2.5V/57, 2.513/15A, 

533 x 5 x 4,/, 5.25 
220 2 x 40V/.05/2 x 5V/6A, 

12.6/1A 2.95 
230 2 x 5V/27A 2 x 5V/9A, 

100/4H x 5 x 7 30 lbs 24.95 
230 2.5/6.5A 1.95 
220 24V/600, 5V/2A, 2 x 

6.3V/lA 2.25 

Item 
STP -945 

STP-643 
STP-780 
STC-627 

SPECIAL PLATE TRANSFORMERS 
Pri. 

210/20/30 

230V 
82V 
230V 

STC-611 230V 
STC-16A 220V 

STC-607 220V 

STC-612 230V 

Output Price 
1100CVT /300 S) x4x 

3 55.90 
'2 x 230/.05 1.29 
4000V/.002 1.29 
1500/160, 110V /.200, 

3.3V/.200, 5V/10, 2.5- 
1.4/10 12.95 

200V/200, 4 x 6.3V/.9. . 2.95 
260V/.03, 100V /1, 6.3V/ 

4.2 2.95 
700VCT /75 MA, 40VCT 

/.100, 15/10/15V/100 
3.95 MA 

400V/.30, 190/.30, 2 x 
5V/2.5 w/2 -866 Socket 3.95 

B -19 MK11 TRANS - 
RECEIVER 

Less Power Pack.. $32.50 
B -19 Power Pack. 8.95 

ID -24 ARN -9 
Dual 0 -200 Mi- 
croamp, Move- 
ment in 3" Case. 
ILS Equipment 

$9.95 

A RC5 
MODU- 
LATOR 

MD7/ARC5 
Plate Modula- 
tor w /dyna- 

motor complete w /Tubes 
1 -12J5, 2 -1625, 1- 
VR50. Good cond. 
Price $6.95 

All merchandise guaranteed. All prices F.O.B. N.Y.C. Send M.O. or Check. Only shipping charges sent C.O.D. Rated concerns send P. 0. 

COMMUNICATIONS EQUIPMENT CO. 
131 Liberty St., New York, N. Y. Dept. N -12 Chas. Rosen Phone: Digby 9 -4124 
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It's NEW ... It's a 

MONEY I.M (FR 
for 

Every Serviceman! 

9 Service 
Pr Instruments 

for the 
price of 

redINVIgkwCR TUBE 

TESTER - REACT!VATOR 
performs 2 vital functions: 

Tests Picture Tubes 
Renews Brightness of Many 
Dim Picture Tubes 

It's a TESTER: 
Without removing picture tube from set, you apply 
this precise instrument to:- 

Measure Cathode emission 
Locate shorts between elements 
Locate high resistance shorts or leakage 
as high as 3 megohms 

It's a REACTIVATOR 
for dim CR Picture Tubes 

Revives dim TV Picture Tubes, without removal of 
tubes from sets. Works on a great many tubes with 
low light output, if there's no mechanical defect in 
tube. 110 V -60 cycles. Portable, weighs only 3 
lbs One or two applications pays for instrument. 

SATISFACTION GUARANTEED 
or money refunded if you return 
the instrument in 10 days in good 
condition. ---- - -RUSH THIS COUPON. 

TRANSVISION, INC. 
DEPT. RN NEW ROCHELLE, N. Y. 
( ) Send me_CR Tube Tester- Reactivator(s). 
( ) Enclosed find $ -. deposit. Balance C.O.D. 
( ) Enclosed find $_ in full. Send prepaid. 

Name 

95 
NET 

Address 

City State 

106 

-- ^r..c.a. - . .- c_ 

%Iallllíacturers' 

Literatllre 
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. 

'MASTERPIECES IN MINIATURE' 
Tetrad Co., Inc. 4921 Exposition 

Blvd., Los Angeles 16, California is 
currently offering copies of its new bul- 
letin covering specialized electronic 
windings and transformers. 

Known as Bulletin 951, the new pub- 
lication illustrates and describes her- 
metically sealed miniature transform- 
ers, solenoids, radar deflection yokes, 
radar peaking coils, pulse transform- 
ers, universal windings, and television 
horizontal output transformers, TV 
focus coils, and radar tuning and peak- 
ing coils. Also shown are special coils 
which are available on a custom basis. 

TRIAD BULLETIN 
Triad Transformer Manufacturing 

Co., 2254 Sepulveda Blvd., Los Angeles 
64, California has recently issued a 
new bulletin which highlights the cur- 
rent trend toward miniaturization and 
the elimination of weight in military 
equipment. 

Bulletin 451 announces the addition 
of miniature transformers for portable 
equipment, voice frequency audio com- 
ponents, power transformers (com- 
bined plate and filament), filament 
transformers, and filter reactors. 

Use of the 380 -1500 cycle line fre- 
quencies for power equipment permits 
notable reduction in the size of trans- 
formers and reactors while new devel- 
opments in core materials and new 
winding and impregnating techniques 
permit further reduction in size. 

SAFETY RULES 
Bud Radio, 2118 East 55th Street, 

Cleveland 3, Ohio is currently offering 
a two -color decal which carries the 
ARRL safety code covering the opera- 
tion of ham transmitters. 

This small decal may be mounted on 
any clean, flat surface of the rig. It 
will serve as a constant reminder to use 
care and common sense when working 
around the rig. 

Copies of this decal may be obtained 
by sending a stamped, self- addressed 
envelope to Dept. RN of the company. 

PLASTICS STANDARD 
The National Electrical Manufac- 

turers Association, 155 E. 44th Street, 
New York 17, New York has announced 
the availability of its new standard 
covering laminated thermosetting prod- 
ucts. 

Designated Publication No. LP1- 
1951, the new standard contains infor- 

RADIO Surplus Buys 
500 KC CRYSTALS 

500 IKC Crystals in FT 241 -A 
holders with 1 /," 

LL 
pin sPC. 

$195 ONLY LIMITED 
QUANTITY ea. 

AVAILABLE 

CONTACT 

MIKE ASSEMBLY 
BRAND NEW! 

Complete Contact Alike As 
senibly includes: Two micro- 
phones, on -off switch, am- 

.plifying transformer, batteries, 
battery case. Connector to at- 
tach to any radio, AC, DC or 
battery portable. Amplifica- 
tion up to full volume output 
of radio or sound system used. 

$3.9$ FB for watch or clock repair, Diesel engine 
injector adjustment. gas engine diagnosis, postpaid etc. Specially Priced at 

METERS, AIRCRAFT 
1- Milliampere, zero center FB 
for field strength meters, grid 
dip or tuning meters. 

C 
Postpaid $ i .95 

SENSITIVE ALTIMETERS 
Pioneer, ñollsman, a n d Bendix 
Sensitive Altimeters. Range 0- 35,000 
ft., calibrated in 100's of feet. Baro- 
metric setting adjustment. No hook- 
up required ... mounts easily in 
auto or aircraft. 1L .9J Used, Good.....Each 

Postpaid 

ALTIMETER, AIRCRAFT 
U. S. Navy surplus Altimeters, range 
0- 10,000 feet. Adjusts to sea level 
setting of terrain. Simply installed, 
requires no hook -up ... for auto or 
aircraft installation. $7.95 BRAND NEW.....Each 

Postpaid 

TUNER FROM 
NAVY "BN" 
EQUIPMENT 

Simply modified into 2 -me- 
ter converter for car or com- 
munications receiver. Uses 
1 -6J6, 1 -6SH7, 1 -9006, 
1 -6J5 (Not Furnished). 
Slug is timed from 157 to 187 _Megacycles. Includes 
schematic diagram for 'BN'' equipment. 
Now -A New LOW Price $4.95 

TYPE RL -9 

Interphone Amplifier 
Easily converted to high 
fidelity phone amplifier or 
speech amp. Comes complete 
with tubes. Operates on 24 
volt DC. Used, but in good 
condition. Less dynamotor. 
A money- saving 
buy at, each $2x95 

ALL EQUIPMENT F.O.B. PASADENA UNLESS 
OTHERWISE SPECIFIED. PLEASE ENCLOSE 

FULL AMOUNT WITH ORDER 

C & H SALES CO. 
BOX 356 -DT, East Pasadena Station, Pasadena 8, Calif. 

RADIoPAK 
THE MOBILE 

RADIOTELEPHONE 
K A A R E N G I N E E R I N G CO. 
P A L O A L T O C A L I F O R N I A 
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mation on the manufacture, testing, 
and performance of laminated thermo- 
setting sheets; rods, and tubes. Data 
is given on paper, fabric, asbestos, 
glass, and nylon base grades, including 
three grades of engraving stock. 

Specifically, the publication describes 
the grades and contains standards for 
form, color, finish, thickness, diameter, 
length, width, flexural strength, im- 
pact and bonding strength, water ab- 
sorption, dielectric strength, dissipa- 
tion factor, arc resistance, density, and 
compressive strength. 

In addition, typical values are listed 
for physical and electrical properties. 

Copies of this publication are $1.00 
each and may be obtained direct from 
NEMA. 

"FACTS ABOUT PLASTICS" 
The Richardson Company, 2764 Lake 

Street, Melrose Park, Illinois has re- 
cently issued a new booklet explaining 
plastics in clear, non -technical lan- 
guage for the benefit of the layman. 

This 24 -page book, entitled "Facts 
About Plastics," is designed to give the 
layman a basic introduction to the 
many different plastics now in use, the 
various ways they are produced, and 
the uses of plastics in industrial and 
consumer products. The book is printed 
in two colors and is illustrated through- 
out. 

Subjects covered include the history 
of plastics; plastics advantages and 
limitations; thermosetting and thermo- 
plastic materials; how laminated and 
molded plastics are made; design sug- 
gestions; industrial and consumer ap- 
plications; comparative properties of 
different grades; and the products, 
facilities, and services of the company. 

Copies of this publication are avail- 
able to those making their requests on 
company letterheads. 

NEW G -E PUBLICATIONS 
General Electric Company, Schenec- 

tady 5, New York has recently issued 
four new bulletins of interest to the 
electronics industry. 

Bulletin GEC -808 is a two -color bro- 
chure on the company's "Tantalytic" 
condensers. It describes the features 
of the equipment, its application, and 
operation. The booklet is illustrated 
with photographs, line diagrams, and 
test data graphs. These units are de- 
signed for low- voltage, d.c. applica- 
tions where very small size, light 
weight, and long operating and shelf 
life are major considerations. 

The second booklet, GEC -809, de- 
scribes the operation and features of 
the company's fixed paper dielectric 
condensers. Line drawings and charts 
showing the deratings for a.c. and d.c. 
applications are included in addition to 
photographs of the units. 

GEA -5658 is the designation given to 
the third publication. This booklet 
covers metallic rectifier power conver- 
sion units and describes the features of 
the equipment, its application and op- 
eration. A specification guide for G -E 
d.c. power supplies and exciters is also 
included in this publication, as well as 

Deember, 1951 

New RIDER 

Books GIVE 
The Facts 

You Must Know 
TV TROUBLESHOOTING GUIDE BOOK 

A new, practical, easy -to -use guide book that is the final word on television 
troubleshooting. It tells how to spot receiver troubles and correct them. 
Contains actual information right from thé manufacturers. Five informa- 
tion- packed chapters, durably bound. 

9 $3.® More than 200 pp., 81/2" x 11" Z 

RECEIVING TUBE SUBSTITUTION GUIDE BOOK 
First Supplement by H. A. Middleton 

An indispensable addition to the original book. Illustrat- 
ing 650 completely new radio- television tube substitutions 
in numerical sequence with accompanying wiring instruc- 
tions, original and substitute tube socket illustrations. If 
you own the original edition, you need this supplement 
for complete coverage. 

48 pp., 81/2" x 11" $ .99 

TV AND ELECTRONICS AS A CAREER 
by Ira -Kamen and Richard H. Dorf 

Here is an interesting, informative book important to 
your future. Written by top authorities of the industry as 
an authentic guide to the career possibilities offered by all 
phases of the electronics industry. 

326 pp., 5%" x 8s /a" $4.95 

BROADCAST OPERATOR'S HANDBOOK 
by H. E. Ennes, Second Edition 

A practicing broadcast operator tells veteran and student 
operators all the procedures of AM and FM studio oper- 
ating practices. A valuable, easy -to -read book for anyone 
wishing to make a career of broadcasting or to increase 
present knowledge if already active in the field. 

440 pp., 226 ill. 

Coming Soon ... UHF PRINCIPLES, by Allen Lytel ... Don't Miss This! 

CLIP AND MAIL THIS COUPON - TODAY! v 
JOHN F. RIDER, Publisher, Inc., Dept. RN 
480 Canal Street New York 13, N. Y. 

Please send me book(s) checked. It is understood, if not satisfied, I may return them 
within 10 days and receive full refund. 

( ) TV TROUBLESHOOTING GUIDE BOOK, $3.90 
( ) RECEIVING TUBE SUBSTITUTION GUIDE BOOK, 1st Supp., $.99 
( ) TV AND ELECTRONICS AS A CAREER, $4.95 
( ) BROADCAST OPERATOR'S HANDBOOK, $5.40 

Name 

Address 

I City Zone State 
(Please Print) 

-i 
I 

1 

I 
t 
1 

1 

RA:: E R aL /t, JOHN F. RIDER Publisher, Inc. 
480 Canal Street, New York 13, N. Y. 
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HARVEY 
Features the Finest Brands 
At Most Reasonable Prices! 

WILLIAMSON HR -15 AMPLIFIER 
KIT 

The famous Williamson HR -15 amplifier circuit 
.now available with the original Partridge 

transformers 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 having own volume and tone 
controls. All American triodes, 2- 6SN7GT, 2 -807, 
or 6BG6G in PP output, 5V4G rectifier. Response 

.5 db, 10- 100,000 cycles. Output impedances 
1.7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. of feedback around 4 stages and the output 
transformers. Kit is Complete with Tubes, 
Punched Chassis, Pre -wired Resistor Board, Sock- 
ets, Genuine Partridge Output Transformer, and 
All Necessary Parts $75.00 

HR-15T A Williamson Kit with all TRIAD TRANS - 
FORMERS... including power transformer, 
chokes and specially designed output trans- 
former which is completely sealed in tar. ± 2 
db. 10- 100,000 cps. Harmonic Distortion less 
than .1% - 10 watts output. Output impedances 
4-8-16 ohms $69.50 
Both HR -15 and HR -15T Kits available with KT -66 
tubes for $3.00 extra. 

MAGNECORDER 
PT 63- AH'with 3 Heads 

Erase ... 
Record... 
Playback... 
Designed To Monitor 
Directly From The 
Tape While You Are 
Recording! 
Assures finer results by eliminating most re- 
cording errors. All heads, contained in a single 
housing, are individually alignable and replace- 
able, and each one is triple shielded to eliminate 
cross -talk and hum. 71/s -inch and 15 -inch tape 
speeds, easily interchangeable. (3 speeds 33/4", 
71/2" and 15 "... are also available at slight ad- 
ditional cost.) Attractive black grain leatherette 
over wood construction. $350.00 Net, with Case. 

PT63 -J AMPLIFIER 

A new single chan- 
nel portable ampli- 
fier which contains 
a separate record 
and playback ampli- 
fier so that you can 
monitor from the 
tape while recording. In addition, 10 watts of 
audio is provided to drive both the 5 -inch moni- 
tor speaker or an external loudspeaker. Re- 
sponse flat from 50.15kc at 15" /sec. The 19" 
x 7" control panel provides a switch to change 
equalization for either 71/2" or 15" tape speeds. 
Switching is also provided for record, playback 
or bias readings on the 3" VU meter. May be 
directly rack mounted when removed from case. 
$387.00 Net, with Case. 

NOTE: In view of the rapidly changing market 
conditions, all prices shown are subject to 
change without notice and are net, F.O.B., N.Y.G. 

1Oß 

complete rating charts and dimensions. 
The fourth publication is entitled 

"Electronic Components, Equipment, 
and Allied Products for Communica- 
tion and Industrial Applications." This 
24 -page catalogue lists a wide variety 
of component parts, equipment, and 
Dther necessary servicing and main- 
tenance supplies. 30- 

Crystal Diodes 
(Continued from page 62) 

pulses where the fraction of the pulse 
voltage appearing at the grid of the 
audio tube exceeds the voltage on the 
anode of CR,, this crystal conducts and 
acts as a very low impedance com- 
ponent for the duration of the pulse. 

It is, therefore, necessary that the 
diodes be connected in a bucking posi- 
tion as shown. 

One of the virtues of these limiter 
circuits is that the limiter crystal may 
be switched in or out of the circuit at 
will. Where these circuits are used it 
is recommended that the components 
be mounted on a suitable strip or en- 
closed in a shield can to minimize hum 
pickup to which any limiter circuit is 
partial under certain conditions. The 

limiter circuit may be simplified with 
some loss in limiter action as indicated 
in the circuit shown in Fig. 8. This is 
an economical circuit; most of the 
components may be mounted inside 
the shield can. 

Combination Circuits 
It is possible to combine the func- 

tions of second detector, a.v.c., and 
noise limiter in one master circuit. as 
shown in Fig. 9. The 1N34, or 1N48 
does double duty as both second detec- 
tor and a.v.c., and the 1N54's or 1N65's 
make effective limiters under condi- 
tions that might make satisfactory re- 
ception difficult. Fig. 10 is a simplified 
circuit which does substantially the 
same job of limiting with but two 
crystals. The circuit shown in Fig. 7 
is probably the most satisfactory cir- 
cuit for use with crystals since the 
demodulation, a.v.c., and noise limiter 
functions are performed separately. 
This is a fidelity circuit for those who 
want the best. The compound limiter 
is capable of achieving as much as 
6 db improvement over the shunt or 
series type limiter; moreover the com- 
pound limiter produces materially 
better limiting action at low signal 
levels. 

(To be continued) 

455 KC. I.F 

R2 C3 

R7 
Irreg. Ce 

R8 A.V.C. 

Imeg. 

CRI IN34,IN48 
CR2= IN34, IN 48 

C R3=1534, IN 48,1554 
CR4=IN54 

CR3 
220K 

CATH. 
'ON 

CATH. G4 .05 
CR4 

OFF 
R4 
330K 

R5 

470 

FIRST AUDIO 

Fig. 7. Schematic of a combination second 
detector, an a.v.c., and a noise limiter. 
455 KC. I.F. 

DETECTOR 
MAY BE A 

VACUUM TUBE 
OR A IN34 OR 

IN48 CRYSTAL 

RC 

250K FIRST AUDIO 

FF 

ATH. ON 

.05 
C3 

R5 
470 K 

R3 
820K 

C2 .1 

Fig. 8. Simplified series gate noise limiter. 
Limiting may be improved by varying R, 
downward and R_ upward. R, may be 150,- 
000 ohms to 250,000 ohms while R, maybe 
between 250,000 and 470,000 ohms. 

455 KC. I. F. 

R5 

500K 
5 

ii,, CRI a IN34, IN48 

CATH. 
CR2=1N34,IN48, 

IN54, IN65 

CR3=1N54, IN65 47yyfd. 
47K 

47 
yufd C2 

R3 
"' 220K CR2 FIRST 

-CATH AUDIO 

ON 

C4 

OFF 
R4 
330 K 

R6 
470K 

Fig. 9. Combination second detector. a.v.c. 
and noise limiter. The limiting level de- 
creases as R is made smaller with respect 
to R.,. The ratio of these resistors should 
be adjusted for effective limiting with a 
minimum of audio distortion in circuit. 

455 KC. 1.F. 

RI 50K 

55 
500 K 

C5 .05 

R3 
250K -r 

.0001 

C2 .0001 

CRI=1N34, I548, 
IN56 

CR2=IN3456 , IN48, 
IN 

R2 
I meg. C3 .1 

FIRST 

470K AUDIO 

Fig. 10. Simple detector, a.v.c., limiter. 
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CATHODE RAY 
TUBES 

3FP7 $1.95 
4AP10 .95 
5FP7 1.95 
5GP1 3.95 
5BP4 3.95 
5CP1 4.95 

ARROW "The Home of Values!" 
COMPASS INSTALLATION 

MN- 26C- Remotely controlled commercial type 
navigation receiver. Freq. range 150 to 1500 KC 
in three bands. Has twelve 6 volt tubes, 24 V 
dynamotor and band switch motor, $39.95 
NEW 

MN -28C Control box for above, New 59.95 
MN -52 Loop control unit, New 1.95 
MN -20E Loop (manually rotatable), New 9.95 
Loop transmission cable 168' long, new 9.95 
MC -124 Mechanical cabling, New. per lgth. 3.25 
IN -4D Left -right indicator, New 9.95 
Plugs, set of three, New 3.75 
Manual, covering complete set, New 1.95 

SCR 508 EQUIPMENT 
BC 603 Receiver L /dyn 524.95 Exc. Used 
BC 604 Transmitter L /dyn. 12.95 Exc. Used 
BC 605 Amplifier L /dyn 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 
DM 34, Dynamotor 10.95 Exc. Used 
DM 35, Dynamotor 14.95 Exc. Used 
DM 36, Dynamotor 10.95 Exc. Used 
DM 37, Dynamotor 14.95 Exc. Used 
TM 11 -600 Tech Manual 1.95 
Crystals, Set of 80 19.95 

SURPRISE PACKAGE 
1.95 20 pounds assorted radio 

parts. A real value at... 

ASB 7 EQUIPMENT 
CPR -46 ACJ Receiver -509 to 556 mc, new 

with tubes $29.50 
CAY -52 ACV Transmitter, new with tubes 7.95 
CIP -55 AER Scope, new with tubes 19.95 
CJP -20 ABX Power unit, new with tubes 4.9S 

used with tubes 3.95 
CJP -14 AAV Antenna switching unit, new 

complete 4.95 

AM 61 Indicator amplifier -New with blower 
$7.95 and all parts except tubes 

BC 709 
Battery operated lightweight interphone amplifier. 
Complete with tube and shock mount, but less 
battery. New $3.95 ea. 

AD -1 MOTOR 24 VDC -1/ 12 HP 6000 RPM 98c 
Intermittent Duty 
PE 97 or PE117 Vibrator Power Supply for 
BC 620 and BC 659. Used -Less Tubes, $2.95 Vibrator and Condenser 7 
PE 120 Vibrator Power Supply for BC 620 and 
BC 659 with Tubes, etc. -less vibrator. $4.95 Used T 
PE 218 Inverter, 24VDC input; output 115 VAC, 
400 CPS at 13 amps. (1.5 KVA).... new $15.00 

like new 12.50 

MISCELLANEOUS 
SPECIALS! Used New 

RA 10 DA Receiver. $17.50 
BC 442 Less Condenser 1.49 
APS 13 UHF Antenna, Pair 
I -97 Bias Meter 
RL 42 Antenna Gearbox Motor and 

Reel 4.95 
Circuit Breaker 40 Amps 
Collins VFO Dial -5 calibrated ham 

bands from 3.2 Mc to 32 Mc; com- 
plete with pointer, gears, logging 
dial and flywheel. Scale 6' on 8' 
plate, each 

I 82 F Five Inch 360 degree corn - 
pass indicator and Selsyn receiver 

A -81 -2 Transmitters Selsyn for I82 
indicator 
(both r82F & Trans. Selsyn for $7.00) 

PE -101 Dynamotor 
Model 507, Thermal- converter Wes- 

ton Type D, range .12 amp 
BC -1023 Marker Beacon Receiver, 

complete with tubes, shock mount 
and instruction manual 

BC -924 27 -38 MC. FM Transmitter, 
complete with tubes 19.95 

BC -684 27 -38 MC. FM Transmitter, 
less dynamotor 19.95 

BC -610 10 meter modification kit 3.95 
SCR -183 complete 12 volt set with 

all coils, tubes, dynamotor and con- 
trol units 49.50 

ARB Control Box 1.95 
ARR 2 Control Box .89 
BC 1206C Receiver, new 7.95 
BC -375, transmitter only 19.95 .... 
TA -12, transmitter 22.50 
110 volt, 60 cycle motor '7.95 
A27 Phantom antenna 1.95 

$24.95 
1.95 

.98 
3.95 4.95 

7.50 

d 

SPECIAL! 
16JP4 $19.95 
16DP4 19.95 

CABINET CH -118 
-59 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 

.95 covering one side to accommodate wave trap and 
wiring. Louvered vents allow air circulation top and 

4.95 bottom. $34 50 Each h F. O. B. Chicago 
2.45 

2.75 

.59 

9.95 

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! 

Used, 
like 
new 0 

$39.50 

T 01A 
01B 
O1C 

u1A6 
1B4P 
IBS; 255 
106 

E 

S 

1E7GT 
1F4 
1F5G 
iGl 
1G6GT 
1H4G 
1H6G 

391 
2C26A 
3B7 
3D6/1299 
10Y 
15R 
19 
30 spec. 

49 

33 
34 
39 44 
49 
CRP 72 
843 
954 

1619 
1625 
1626 

OZ4A 6J7G 6Z7G 12F5 12J5GT 211 
2V3G 6T7G 12A6 12816 77 957 

CK1005 
lASGT 

69 
2X2 6L7G 6ST7 705 A 
6J5GT 6R7GT 6W7G 

1B26 
1B32 
1LD5 
1LN5 

1S4 
2A4G 
354 
5W4 

$1.59 
GAGS 61.6G 
6AKS 1624 
6ÁK6 1B3 

$1.69 
9001 
9002 
9003 

MONTHLY SPECIAL! 
BC 769 TRANSMITTER 

Originally designed to transmit RF pulses at 470 MC with use of two 
I5E tubes. Power was supplied by RA 52 rectifier. Parts consist of 
0 -150 VAC 60 cycle meter, 6.3 VAC filament transformer, associated 
circuits for VHF transmission, standard 19" panel chassis, and a .15 
MEd -12000 VDC oil condenser, less tubes new $5.95 

Used, less tubes, $3.95 

PE 206 INVERTER 
24 VDC to 80 VAC at $'3.95 800 CPS 500 VA Used W 

New, $5.95 
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 L^ 1.49 n verse feedback New W 

Shipments FOB warehouse 20% Deposit 
on orders. Minimum order S5.00. Illinois res- 
idents, add regular sales tax to remittance. 

Prices subject to change without notice. 

Deeembe.r, 1951 

89 
6AC7 
GALS 
6C4 
6K6GT 

6K8G 717A 
6SH7 1613 
6V6GT 6W4 
VR90 6CB6 

100TH $9.95 805 $3.29 

304TH... 10.95 

304TL ...10.95 
307A.... 4.95 

803 2.89 

807 1.59 

813 9.95 

866A .... 1.69 

RECORD PLAYER 
Original Government cost $150.00. Contains husky 
three tube Amplifier, Large PM Speaker and two 
speed (331/2 & 78 RPM) 110 Volt AC and DC 
motor. In portable leatherette carrying case. 
Good operating condition $19.95 each 
Or with repairs required, as is 12.95 each 
Also available straight AC with one speed 331/2 
RPM motor. 
Good operating condition $14.95 each 
Repairs required 9.95 each 

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). $ 74 50 
Some available with small repair or minor part 
replacement, less tube. Only $49.50 

BC 770 Keyer P/O RC 100, new less tubes.... $4.95 

OIL FILLED CONDENSERS 
00025 mfd. 25,000 VDC, oil- $2.95 filled, new ea. 
1.75 mfd. 330 VAC, 60 cycle, G. E. Pyranol motor 
starting condenser with mounting 
bracket, NEW 59C ea. 
1 -1 -1 mfd 1200 VDC 59c 2 for $1.00 
.25 mfd 1500 VDC 39c 3 for 1.00 
.25 mfd 600 VDC B/T 24c 5 for 1.00 
40 mfd 25 VDC Electrolytic24c 5 for 1.00 
50 mmfd 5000 VDC vacuum condenser, 
NEW 

$1.29 
9 mfd. 90 VAC, 400 CPS, 3 phase Delta 

GE Pyranol 98c ea. 

COMMAND 
(SCR 274 N) EQUIPMENT 

Used New 
ARA (same as command receiver) 

1.5 to 3 MC, like new with tubes, 
less dynamotor, black crackle finish $19.95 

ATA 2 -3 mc transmitter 17.50 
BC -455 6 -9 mc receiver $7.95 14.95 
BC -457 4 -5.3 mc transmitter 
T -19 ARC 5, 3 -4 mc transmitter.. 10.95 
T -21 ARC 5, 5.3 -7 mc transmitter.. 7 -95 11 -95 
T -23 ARC 5, 100 -156 mc xmtr 49 -50 
BC -496, 2 position Rec. Control Box 1.95 
MC -215 Mechanical Drive Shaft, 

per length .. 2.45 
BC -450 3 Receiver Remote Control 1.95 
BC -451 Transmitter Control Box 69 1.50 
BC -442 Antenna Relay, complete 2.95 
3 Receiver Rack 1.95 

MIKES and HEADSETS 
HS 23 High Impedance Headset new $4.95 
HS 30 Miniature Headset. new 1.50 

used .75 
CD -307 Ext. cord for HS 23 -33 like new .95 
J41 Key new .98 

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 lip and throat Mikes -New 98c 
CW 49505 High impedance headset complete 
with leather headband and rubber cushions. Q c Used " 
RS -38, Microphone new 4.95 

CHOKES 
10 Henry 20 MADC 29c 4 for $1.00 
10 Henry 50 MADC 39c 3 for 1.00 

TS -10 Sound powered phones. 
Brand New, each $9.95 

Used $5.95 ea. 

VIBRATORS 
2 Volt -7 Prong Synchronous.... 69c 10 for $6.00 
6 Volt -4 Prong Non- synchronous.98C 10 for 9.00 

ARROW SALES, Inc. Dept. N, 1712 -14 MichiigganAovte .,CChi4cago16,III. 
PHONE: 
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TOP QUALITY! LOW COST! 

FISHE 
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. 

List $20.95 

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 

6UIIDERS OF QUALITY RADIO INDUCTANCES SINCE 1924 

NOW AVAILABLE 
TO THE SERVICEMAN ,_: 
AND EXPERIMENTER ï 

THE FAMOUS 

THE FINEST 
MINIATURE 

1. F. TRANSFORMER 
EVER 

MANUFACTURED! 
ONLY 21/8" HIGH 
BY %" SQUARE 
SHELL .CORE PERMEABILITY TUNED. STABLE SILVER 

MICA FIXED CONDENSERS - NOT MICA COM- 
PRESSION TUNED. 

UNIQUE SNAP CLIP MOUNTING FOR ROUND HOLES 
IN CHASSIS. 
455 KC input transformer gain 50. Band width at 2 times 

16 KC; at IO times 40 KC. 
455 KC output transformer gain 110. Band width at 2 times 

18 KC; at 10 times 50 KC. 
262 KC input transformer gain 65. Band width at 2 times 

9 KC; at 10 times 23 KC. 
262 KC output transformer gain 130. Band width at 2 times 

10 KC; at 10 times 27 KC. 
CAT. No ITEM NET PRICE 

I2 -HI 262 KC Input I. F. Trans. 1.50 
12 -H2 262 KC Output I. F. Trans. 1.50 
I2 -CI 455 KC Input I. F. Trans. 1.32 
I2 -C2 455 KC Output I. F. Trans. 1.32 

The "K- TRAN "is distributed 
nationally to the jobber only 
by J. W. Miller Company. 
Manutactured under "K TRANS" Patent 
Numbers 2435630 and 2429468 of Automatic 
Manufacturing Corp. 

J. W. MILLER COMPANY 
5917 S. MAIN ST. LOS ANGELES, CALIF. 
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Sun Radio's Original 
"Audio Equipment Handbook" 

a :ti St N RADIO i ÇTS3L , },,u a ch.- 
valu.tbft' h:uxtbrl, ac ci :.11 I d 

1 r trann,anehi of i5111 Lover, the ,.Bible" fur high -f home sic. 
zeprduction 
132 pages of down -to -earth information` 
on "Toul To assemble, install or im- 
prove music reproducTog equipment in 
the Lome. Clear, non -technical text 
t z itten for the layman. NEW IDEAS.., 
NEW ATE TIIQDS ... NEW SYSTEMS 
Write ite tvdati for your Free Copy. 

a 

si'.lY( / ̀ \ 
ELECTRONICS CO. INC. 

122 -G Duane St. New York 7, N. Y. BArclay 7.1840 

Open Daíly 9.6, S 

Wireless FTTele- Patch" 
(Continued from page 65) 

Before trying to operate this or any 
other telephone patch, it is necessary 
to check all receiver and transmitter 
bonding and grounding. This is some- 
thing that should have been done when 
the rig was built -but since it rarely 
is -now is the time to do it. With a 
telephone patch this is a "must." As 
far as possible avoid common ground- 
ing leads by observing the principles 
shown in Fig. 6. The central ground- 
ing point, a relative ground- as far as 
r.f. goes, may be at the speech ampli- 
fier or at the transmitter rack. A flat 
copper strip -about 1 inch of #20 
gauge -is ideal although one can usu- 
ally use whatever is at hand. `Braid is 
suitable where there is to be a flexible 
lead. -It is a good idea to use at feast 
No. 12 stranded insulated wire; for con- 
venience. Run all leads as directly as 
possible, grounding all of the radio 
equip ment concerned. 

It is recommended that the dual in- 
put preamplifier of the transmitter be 
built into the speech equipment so that 
the local or "Tele- Patch" microphone 
input may be balanced at proper levels 
and the incoming signal may be turned 
down quickly if required. One simple 
method for doing this is shown in Fig. 
7. Here either input is adjustable 
without changing the setting of the 
other. In the W1DFS speech ampli- 
fier, separate tubes are used for each 
input stage with controls to provide 
the proper balance between this and 
the next speech stage, but this isn't 
necessary. 

After completing the required speech 
amplifier changes and performing the 
necessary bonding and grounding, it is 
time to see if the received radio signals 
can be properly "piped" into the tele- 
phone lines. A couple of local hams 
were galled on the landline and briefed 
as to what had to be done. - It was - 
necessary for them to listen on both 
local and DX signals in order to deter- 
mine whether or not the quality was 
good and at the proper volume. 

With the 1N34 and the Weston 507 
used in the author's "Tele- Patch," 
audio peaks to half scale were good 
and loud, but not as loud as a strong 
voice close to the handset mike. Thus, 
it appeared that at this level there is 
little chance for crosstalk. In fact the 
ANB units do not seem to have enough 

Fig. 6. Ground circuits at a common point. 
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Fig. 7. Schematic diagram of a speech in 
put that will provide proper gain balance 

speaker power to blast the telephone 
handset mike -but don't take any un- 
necessary chances. 

After the receiver tests the transmit- 
ter was shifted to a dummy antenna 
and then to the live antenna to check 
for stray r.f. feedback and adequate 
modulation levels. The input from the 
ANB unit, used as a microphone, is 
considerably lower than the "local" 
microphone as the handset earpiece 
audio volume is not as strong as the 
voice. The "local" mike is another ANB 
unit with a similar transformer, 
mounted in a convenient case. 

As a final check, a reasonably distant 
"Old Timer" was contacted by radio 
and "piped" through the "Tele- Patch" 
to another "Old Timer" on the tele- 
phone, both of whom could be relied 
upon for a candid and critical report. 
This and several other tests justified 
the author's belief that the voice qual- 
ity was clean, clear, and adequate for 
any telephone patching that might be 
required. 

The transmitter at W1DFS has but 
one master control switch circuit. 
This controls a three -pole master 
relay which shifts the receiver, trans- 
mitter, v.f.o., and antenna from 
"transmit" to "receive" by means 
of a simple toggle switch. In addition 
to the operating position at the control 
desk, a "lazy man's delight" is enjoyed 
at the couch where there is a second 
microphone and parallel toggle switch. 
After tuning the desired signal, it is 
possible to relax in solid comfort and 
operate in a "horizontal" position. This 
is a modern operating luxury. When 
using the "Tele- Patch," the operator's 
place is at the control desk so that he 
may correct the signal levels and stay 
on top of the controls. 

Final Word of Volition 
Like any other good thing, there are 

limits to the use of the "Tele- Patch." 
If hams abuse telephone patching we 
may lose the privilege of using it dur- 
ing emergencies. 

It appears that these ANB units can- 
not overdrive the telephone handset 
but stray ri. may get into the tele- 
phone lines, with or without the patch, 
or some other unforeseen trouble may 
arise. Amateur radio enjoys a cordial 
relationship with telephone companies 
-so let's keep it that way. Thus, after 
determining the proper working set- 
ting, the "Tele- Patch" should be set 
aside for emergency use and only 
brought out for occasional testing. 

30 

December, 1951 

,., 
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SIGNAL STRENGTH 

FOR SINGLE CHANNEL 

RECEPTION 

A POWERFUL 
MAST MOUNTED 

BOOSTER 

Research and laboratory tests 
have long proved that the best 
point to boost a TV signal is at 
antenna height - where the 
most favorable signal -to -noise 
ratio exists. But it remained for 
VEE -D -X engineers to perfect 
the extremely powerful Rocket 
Booster that delivers an 18 db 
gain with full 5 megacycle 
band width. The Rocket 
Booster has two components - 
(1) the booster itself, and (2) 
a control unit. It is factory pre- 
set for peak performance on 
any desired channel and once 
installed needs no further 
adjustment. For complete 
information on the sensational 
new Rocket Booster see your 
distributor or write to Thé 
La- Pointe- Plascomold,, Corpo- 
ration, Windsor Locks, Conn. 

Control volt is quickly attached 
to back of ry receiver, provides 
exact vaitpge .heeded for 
any length l*íe on line. 

VEEBZ 
MAKERS OF THE WORLD'S MOST POWERFUL ANTENNA SYSTEMS 

1Ii 
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MEET THE FINEST audio amplifier ever built, at any price. Its 

name: the Craftsmen 500, with the famous Williamson all- triode 
circuit. We had to invent a new word to describe its 99.99%* 
distortion -free performance. The word is ULTRA -FIDELITY. Hear 
the "500" and you'll know why. 

C500 Amplifier Features 
Freq. response: ±0.1 db., 20 cps to 20,000 
cps; ±2 db., 5 cps to 100,000 cps. 
Power response: 12 watts ±2 db., 10 cps to 
50,000 cps. 

Tube complement: (2) 6SN7GTA; (2) KT66 power output: 5V4G rectifier. 

Total H Distortion: Less thon 0.1% at 10 watts, 
at mid- fregs. 
0.01% at ay. listening level below 1 watt. 

for information, write 

THE RADIO 

Cr a 
en IS In INCORPORATED 

Dept, R-12, 4401 N. Ravenswood Ave., Chicago 40, H. 

NOW Get this expert SELF -TRAINING in 

RADIO SERVICING 
by ABRAHAM MARCUS 
co- author of famous "Elements of Radio" 
which has sold over 800,000 copies: 
Here is every detail you need to know 
about radio repair, replacement, and re- 
adjustment. Easy -to- understand, step - 
by -step self -training handbook shows 
you how to locate and remedy defects 
quickly. 
Covers: TRF Receivers; Superheterodyne 
Receivers; Short -Wave Receivers and 
Converters; Multiband Receivers; Port- 
able Receivers; Automobile Receivers; 
Communication Receivers; F -M Receiv- 
ers; Power Supplies operated from AC, 
DC, Batteries, Motor Generators, etc. 
Tells you the HOW and WHY of: Elec- 
tron Tubes (Diode, Triode, Pentode, 
Beam Power, Thyratron, Phototube, 
Cathode Ray, etc.) ; Rectifier Circuits 

(Half -wave, Full -wave, Bridge, Volt- 
age- Doubler, etc.) ; Detector Cir- 
cuits (Diode, Triode, Regenerative, 
Superregenerative, Infinite- imped- 
ance, etc.); Amplifier Circuits (Au- 
dio, Radio, I -F, Video, D -C, etc.); 
Oscillator Circuits (Hartley, Col - 
pitts, Crystal, Transitron, Multivi- 
brator, Sweep -circuit, etc.) . Con- 
trol Circuits (Volume, AVC, DAVC, 
Tone, Noise -Suppression, Automatic 
Tuning, Automatic Frequency Con- 
trol, etc.) . 

Explains how o use testing instruments such as: 
meter, vacuum -tube voltmeters, ohmmeters, bridges, 
multimeters, signal generators, tube checkers, cath- 
ode -ray oscilloscopes, etc. Over 100 pages and 69 illustrations in this section alone! 
Get this authoritative radio repair handbook today! Coupon below brings you "Radio Servicing" on FREE trial for 10 days. Mail it NOW. 

All in one big 
volume - easy 
to read. If Big 
Chapters. 121 
Sections. 400 
"Show H o w" 
Diagrams. 775 
pages of prac- 
tical radio in- 
struction. 

PRENTICE -HALL, Inc., Dept. M -RN -1251 
70 Fifth Ave., New York 11, N. Y. 
Send me, for 10 DAYS' FREE TRIAL, "Radio 
Servicing," by Abraham Marcus. I will return it in ten days and pay nothing -or keep it and send $1.95 down (plus postage) and $2 monthly for 
2 months. 

Name 

Address 

City State 
( ) SAVE! Send $5.95 WITH COUPON -we pay 
postage. 
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PHOTOCON SALES 
1060 -2 N. Allen Ave. SYcamore 4 -7156 
Pasadena 7, Calif. RYan 1 -8271 

Write for Our New 24 -Page 

SURPLUS SALES CATALOG 
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 -13, TS -23, TS -34, 
T8 -35, IE -19A, I -222, SCR -522, TS -100, or any 
BC, I, LE, TS, APR. 

WRITE FOR PRICES 
APR4, APR5A, APR7, TS -34, 804CS2, APA -38, 
BC -348, ART -13, TS -12, APN -9, ARC -1, BC -610, 
TCS. 

DuMont 208 5" Oscillograph ....EXCELLENT $225.00 
804B General Radio Signal Generator S -330 

me. . EXCELLENT 350.00 
APN -1 Altimeter Indicator 0 -1 ma. shunt, 

250° dial NEW 2.95 
LM & BC -221 Frequency Meter with cal. 

book, crystal, and tubes EXCELLENT 
SCR -625 Mine Detector..NEW $69.50; USED 
AN /APN4B Complete EXCELLENT 
PE -21S Inverter 400N NEW 
PE -206 Inverter SOON NEW 
Weston Model 545 Tachometer Meter NEW 
HS -33 600 ohm Headsets. USED $3.50; NEW 
400 cycle Inverters -G.E. 5D21N.13A Input 

24V. DC. Output 115V, AC. 400 cycles 485 
V.A NEW 24.50 

DuMont 224 Oscillograph less front 
cover EXCELLENT 125.00 

DuMont 241 Oscillograph EXCELLENT 300.00 
G.E. Oscillograph CRO5Y EXCELLENT 225.00 
LX -1 U.H.F. Signal Generator 8-330 me. 

complete NEW 500.00 
Receiver- Indicator R65 /APN -9 complete 400.00 
Draft machine 16" & 18" less 

scale $35.00 and $40.00 resp. 
CRT -3 Two -Channel Gibson Girl NEW 75.00 
RTA1B Radio Transmitter. NEW 600.00 
304TL Tubes . 6.50 
889R Tubes 100.00 
NOTE:-One of the largest and most complete electronic 
surplus stocks in the country. We have thousands of 
tubes, plugs, ries, transmitters-re- 
ceivers, test equipment, etc. Send us your require- 
ments. 
TERMS: Prices F.O.B., Pasadena, California. 25% 
on all C.O.D. orders. Californians add 3% Sales Tax. 
Prices subject to change without notice. 

99.50 
39.50 

150.00 
29.50 
12.50 
17.50 
5.95 

Audio Simplified 
(Continued from page 57) 

difference between the preamplifier re- 
quirements for magnetic microphones 
and for magnetic phonograph pickups, 
because of the frequency- response 
equalization with which the recording 
is made. A magnetic pickup has an 
output voltage proportional to the 
velocity with which the stylus moves, 
and since the recording is made with 
constant amplitude below the 500 cps 
crossover frequency, the output of a 
magnetic pickup will be deficient in 
low frequencies. This deficiency in- 
creases gradually from the crossover 
frequency until it is 15 db at 90 cps, 
and therefore must be compensated by 
an equalizer. This equalization is usu- 
ally incorporated into the preamplifier 
as a bass -boost section. 

Two different preamplifiers which 
have been designed for use with mag- 
netic phonograph pickups are shown 
in Figs. 1, 5, 7, and 9. The unit of Figs. 
5 and 7 is the original equalizer pre- 
amplifier which was designed for use 
with the General Electric variable - 
reluctance pickup. No input trans- 
former is used in this unit, the pickup 
being terminated in the 6800 ohm input 
resistance, and its signal applied di- 
rectly to the grid of the first tube. This 
first stage is one -half of a 6SC7 dual 
triode with a voltage gain of about 26 
to 30 db. The three resistors, 200,000, 
27,000, and 180,000 ohms, and the 0.01 
tfd. condenser form a bass -boost circuit 
which gives a total boost of approxi- 
mately 14 db at the low frequencies, 
with an insertion loss of 19 db. Fur- 
ther amplification is provided by the 
second triode section of the tube, which 
also provides a fairly low output im- 
pedance so that a shielded lead several 
feet long may be used for connecting 
to the main amplifier or to whatever 
other units follow in the system. This 
preamplifier has an over -all voltage 
gain of 35 to 40 db at 1000 cps, an out- 
put impedance of approximately 25,000 
ohms, and when used with the vari- 
able- reluctance pickup will deliver a 
maximum signal up to 1 volt into a 
high impedance. 

The preamplifier for the magnetic 

Fig. 7. Schematic of General Electric's 
compensated preamplifier (see Fig. 51 
used with variable reluctance pickups. 
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OUTSTANDING VALUES NOW AVAILABLE 
AMAZING VALUE 

3 -Way Portable TRAV -LER 
AC -DC- Battery 

Superhet circuit. 

Tubes 1 S5, 354, I R5, 1 U4 and Selenium 
Rectifier. 

Alnico V PM Speaker. 
Attractive airplane dial, luggage type case. 

Small size. 514" H x 8%" W x 43/4" D. 

Exceptional reception and tone. Nowhere else 
at this price! $17.59 
Batteries, 1 -67 %V, 2 -1 1/2V flashlite cells. 
$1.85 

SNYDER DIRECTRONIC 
MOTORLESS TV 
AERIAL SYSTEM 

Receive fine signal from all directions. 
No longer necessary to use Yogi an- 
tennas for each band. No longer nec- 
essary to use antenna rotors. SWITCH 
AT SET CONTROLS ELEMENTS IN EF- 

FECT. Simple to install, easy to use. 

All channels for ultra- fringe areas. 

Hi- tensile 3/8" aluminum alloy elements. 

1 set connecting stubs. 

Universal U clamp for masts up to 
l' /z ". 
Directronic Beam Selector. 
75 feet of TRI -X cable. 

COMPLETE.... $15.95 

SUPER SALE ITEM 

ELECTRIC SOLDERING GUN 

Best Made. 250 watt capacity. Heats 

in less than five seconds. Operates on 

60 cy. 120V, AC. Trigger switch. No 

current or time wasted. Lightweight. 
Gives perfect balance and soldering 

ease. Built -in Spotlight. Compare 

this gun to any other on the market. 

10" 
Complete with nickel and brass tip. 

Extra tips 15c 

REDUCE YOUR TV 

RECEPTION TROUBLE 

THE 
TURRET 

BOOSTER 

Fully concealed within set. 

Comes on when receiver is turned on. 

No wiring necessary -simple as re- 

moving a tube. 

Improves reception- increases video 
output at least 15%. 

Just the thing for fringe area boost or 

in local areas where antennas are not 

allowed. PRICE $9.95 

(Special discount to dealers) 

TWO UNHEARD OF VALUES! 

14" and 20" CONVERSION 

KITS AT NEW LOW PRICES! 

Simple conversions to larger screen 

television. 

14" Kit -14BP4 CR tube, 70° De- 

flection yoke. Attractive Lucite gilt - 
edged mask. 

NOW ONLY $2595 

20" Kit -20CP4 CR tube, matched 
ram, 70° yoke and 20" HV flyback 
transformer. Attractive gilt -edged 
Lucite mask. 

NOW ONLY $4995 

G 1-1 3-CHANNEL 
TELEVISION TUNER 

For replacement or construction work. 

Capacity type tuner with fine tuning 

control. Using 3 -6J6 tubes. Input for 
300 -ohm line. Size: 3" x 4" x 6 ". Shaft 
may be cut to length. 

Complete with tubes $6.95 
Lots of 3 $6.50 each 

Radio Parts Company, 614 RANDOLPH ST., CHICAGO 6, ILL. 

Deets sal ber. 195 1 
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soap us 
COAXIAL CONNECTORS 
83 -SAC $ .42 83 -1R $ .40 83 -22AP $1.40 
83 -1AP .30 83 -1RTY .65 83 -22R .68 
83 -1F 1.30 83 -15P .50 83 -225P 1.15 
83 -1H .10 83 -15PN .60 83 -168 .15 
83 -1J .80 83 -1T 1.30 83 -185 .15 

FULL LINE OF JAN APPROVED COAXIAL 
CONNECTORS IN STOCK 

UHF 
UG-7 
UG-12 
UG-18 
U G-19 
UG-21 
UG-236 
UG-22 
UG-22B 
U G-23 
U G-24 
U G-27 
M-358 
M-359 
M-3594 
M-360 
93 -C 
93 -M 

N 
UG-27A 
U G-29 
U G-30 
UG-34 
UG-37 
UG-57 
UG-58 
U G-85 
U G-86 
UG-87 
UG-88 

BN 
UG-98 
U G-102 
UG-103 
UG-104 
U G-106 
UG-108 
11G-109 
UG-146 
UG-166 
UG-167 

BNC 
UG-171 UG-254 
UG-175 UG-255 
UG-176 UG-260 
UG-185 UG-264 
MX-195 UG-274 
UG-197 UG-275 
UG-201 UG-276 
UG-206 UG-290 
UG-236 UG-291 
UG-245 UG-306 

MC-277 
MC-320 
PL-258 
P L-259 

PL-259A 
PL-274 
PL-284 
PL-293 

49120 
49121A 

PL-325 
SO-239 
50-264 

TM-201 
D-163950 ES-685696-5 
D-166132 ES-689172-1 

SOUND POWERED TELEPHONES 
u. S. NAVY TYPE M HEAD AND CHEST SETS 

U.S.I. A -260 W.E. D- 173013 
A.E. GL832BA0 

ANY TYPE -$14.88 EACH 
TS -10 Type Handsets $8.92 ea. 
RCA SOUND POWERED UNITS -Use as m' r - 

phone or receiver Pair $4.95 

F. W. BRIDGE SELENIUM RECTIFIERS 
AC Volts Input 18 AC Volts Input 40 
DC Volts Out 14.5 DC Volts Out 34 

1.3 Amps $ 3.85 O.6 Amps $ 4.60 
2.4 Amps 4.95 1.2 5.95 
6.6 Amps 7.75 3.2 8.95 

13.0 12.75 6.0 15.50 
17.5 15.75 9.0 17.50 
26 22.75 12 26.95 
39 35.50 18 32.50 
52 38.50 25 42.50 
70 49.50 36 55.50 

130 VAC 1/2 WAVE STACKS 
75MA...5 .88 1 150MÁ...$1.30 250MA $1.75 

100MA... 1.10 200MA... 1.57 400MA 2.60 

GENERATORS 
Eclipse- Pioneer type 716.3A (Navy Model N EA- 

3A) Output -AC I15V í0.4A 800 to 1400 cy. Id; 
DC 30 Volts 60 Amps. Brand New $38.50 

Eclipse- Pioneer type 1235 -IA. Output -30 Volts 
DC 15 Amps. Brand New -Original Packing $1.5.50 

CATHODE RAY TUBES 
2AP1 

$ 
$ 3.75 7BP1 $ 8.75 2AP5 9.75 

3AP1 10.25 
5AP4 4.75 
5BP1 5.75 

7BP7 7.95 
7BP14 14.95 

3AP4 10.25 
3BP1 7.95 

5BP4 5.75 
5CP1 4.95 

9GP7 12.85 
9LP7 9.95 

3CP1 2.25 
3DP1 4.85 

5CP7 5.50 
5FP7 2.85 

10BP4 18.50 
1OFP4 24.50 

3DP1A 6.75 
3EP1 4.95 

5H P4 5.75 
5JP1 26.50 

12DP7 16.50 
12GP7 16.50 

3FP7 2.95 
3GP1 4.95 

5JP2 26.50 
5J P4 26.50 

12HP7 16.50 
902 P1 9.95 

3HP7 4.91 
4AP1O 4.75 

5LP1 19.75 
SMP1 10.65 

905 4.45 

METERS 
3 MA DC 21/2" R- Simpson black scale $3.35 
500 Microamps, DC -21/2" round -Sun 4.30 

1 ma. DC Fan type -4" scale (rem. from equipt) 3.95 
500 ma. DC 21/2" R.- General Electric 2.95 
2 amp. RE 21/2" Sq.- Simpson 3.15 
5 amp. AC 41/2" R. -113T 4.11 
10 amp. RF 31/2" R.- Simpson 4.95 
3 amp. RF 3y2" R.-Weston 6.00 

MFD 
OIL FILLED CONDENSERS 

VDC Price MFD. VDC Price 
2 
4 

600 
600 

$0.69 
1.65 

1-1 
32 

2500 
2500 

53.85 
15.80 

4 
6 

600 
600 

Rd 1.65 
1.85 

3x.2 
1 

4000 
5000 

2.95 
4.88 

10 
600 
600 

Rd 
R'd 

1.85 
1.95 

.01-.03 

.1 
6000 
7000 

1.65 
1.79 

8-8 
1 

600 
1000 

1.95 
.62 

.045 

.O5 
16KV 
16KV 

4.70 
4.95 

2 
4 

1000 
1000 

.89 
1.85 

.075 

.25 
16KV 
20KV 

8.95 
18.95 

8 
1500 

3.25 
2.95 

7 
8 

66oVAC 
66oVAC 

4.25 
4.50 

1 
2000 
2000 

.87 
1.95 

HIGH VOLTAGE TRANSFORMERS 
G.E. -Pri. 115V 60 cy 

Sec. 6250V 80 MA -12.5 KV Ins $18.50 
G.E. -Pri. I15V 60 cy. Sec. 6250/3850/2600V 56 MA 

12.5 RV Ins $18.50 
Raytheon -Pri. I15V 60 cy. Sec. 8500/6450V CT 43 

Ma Hermetically sealed $22.50 

CRYSTAL DIODES 
16121 $1.19 1N23 $1.49 1H34 $0.79 
1N21A 
1N21B 

1.69 
4.00 

15234 
1N23B 

3.25 
5.25 

1N38 
11+45 

1.66 
.94 

16122 1.09 1H27 1.79 1N52 1.05 

SYNCHROS 
Size I, 3, 5, 6, 7 and 8 generators, motors, control 
transformers, differential generators, and differential 
motors in stock. 
AY -101D 5G N C -78248 
AY -1200 5N X C -78249 
AY -130D 6DG 2J1F1 C -78410 
1F 6G 2J1G1 C -78411 
5B 7DG 2J1H1 C -78415 
5CT 7G C- 44968 -6 C -79331 
5D A C -56701 C -78254 
5DG B C- 69405 -2 C -78670 
5F M C- 69406 -I 

SEND FOR COMPLETE LISTING 
SYNCHRO CAPACITORS IN STOCK 

LECTRONIC RESEARCH LABS. 
75-R Arch St., Philadelphia 6, Pa. 

Phones -Market 7- 6771 -2 -3 
All prices F.O.B. Phila. 

Terms -Net 10 Days to well rated accounts or cash 
with order. Minimum order -53.00. 
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e 
CRYSTAL PHONO 

OR 
RADIO TUNER 

CRYSTAL 

I MIO. 

meq. 

5O0K 
500K 

47K 

270K 
W.W. 

6SJ7 lI 

5006 

HIGH LEVEL 
MAG. PICKUP 

LOW LEVEL 
MAG. PICKUP 

C 

C 

2 
68K 

500K 

1200 

TO 
HEATERS 

25 

6.3 V. 
A.C. 

3600 

5 

20 
TONE CONTROL I00K I- - -- - 

50 

50 
PP 

TREBLE 

+ 300V. 

.05 

.5 mtg. 

00 

I _ L----J 
o 

OUTPUT 
'/2 6SN7 

Fig. 8. Schematic of typ- 
ical preamplifier /control 
panel unit which has pro- 
vision for various inputs. 

pickup may also be designed for an in- 
put transformer, such as the circuit 
shown in Fig. 9. In this unit the pick- 
up is matched through the input trans- 
former to the grid of the 6J7 preampli- 
fier pentode. Since the voltage de- 
livered by a magnetic pickup is con- 
siderably higher than the signal from 
a microphone, the 6J7 can be used in- 
stead of the 1620 tube which is pre- 
ferred for microphone preamplifiers. 
At the output of the plate circuit of 
this amplifier tube, coupling this tube 
to the second amplifier tube grid is the 
frequency- response equalizer section 
which compensates for the recording 
frequency characteristic. This partic- 
ular unit is designed to have a high - 
impedance output, therefore the sec- 
ond tube is also operated as a pentode. 
The plate circuit of this tube is op- 

erated into a 50,000 ohm potentiometer, 
which acts as the volume control. The 
output of either of the above preampli- 
fiers can be applied directly to the 
"Phono" input of the average two - 
stage audio amplifier (such as the au- 
dio section of the average radio re- 
ceiver). 

In many sound reproduction setups 
it may be desirable to have several 
low -level input signals which are to be 
amplified and reproduced. The general 
setups of such systems already have 
been discussed in Part 2 (October, 1951). 
A single -unit control panel for such a 
system can be built using a multiple 
preamplifier unit containing the pre- 
amplifiers for the various inputs, and 
also the mixer and the tone control 
circuits. For example, it may be de- 
sired to have provision for inputs from 

TYPE OF PICKUP OUTPUT IMPEDANCE OUTPUT LEVEL FREQUENCY RANGE 

Crystal Approx. 1 megohm Approx. 1 volt 50 -8000 cps Variable Reluctance Approx. 300 ohms .011 volt 40- 10,000 cps Pickering Approx. 100 ohms .011 volt 40- 11,000 cps Dynamic (moving coil) 50 -100 ohms Approx. .01 volt 30- 10,000 cps Strain gauge Approx. 100 ohms Approx. .005 volt 30- 10,000 cps ``Radionic" 
(Zenith Cobra) 

Uses special preamp Approx. 1 volt after 
preamp 

40 -9000 cps 
Frequency modulation About 10 megohms, 

requires special 
preamp 

Approx. 1 volt after 
preamp 

30- 12,000 cps 

Table 2. Characteristics of various commercial -type phonograph pickup units. 

Fig. 9. Preamp for magnetic pickup using input transformer for best signal -to -noise ratio. 
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microphone, radio tuner, and phono- 
graph pickup. A typical setup of this 
sort may require, for example, one or 
more of any of the following : 

(a) magnetic phonograph input, 
(b) radio receiver or crystal phono- 

graph pickup input, 
(c) microphone input (high- imped- 

ance or low- impedance). 
The schematic diagram of a preampli- 
fier /control -panel unit which has pro- 
vision for these different inputs is 
shown in Fig. 8, 

This is a typical circuit which is 
representative of a number of multiple - 
input tone -control /preamplifier units 
which are commercially available at 
the present time. This particular cir- 
cuit makes provision for simultaneous 
amplification of any or all of the pre- 
viously mentioned types of input sig- 
nals, with the level of each signal be- 
ing controlled by an individual volume 
control, and the selection of the par- 
ticular reproduced signal being made 
by setting of the volume control. This 
arrangement permits maximum flexi- 
bility in selecting either single or mul- 
tiple inputs to be reproduced, but an 
alternative arrangement (when only 
reproduction of a single input at a time 
is desired) would be a multiple selector 
switch for selecting the particular in- 
put signal, with a single common vol- 
ume control. 

The input signal from crystal phono- 
graph and from radio tuner or crystal 
phonograph pickup is applied directly 
without amplification to a volume con- 
trol whose output goes into the re- 
sistive mixing network, since this sig- 
nal level is relatively high -in the 
neighborhood of 1 volt peak. The mi- 
crophone input channel makes provi- 
sion for a high- impedance crystal mi- 
crophone (with output of approximate- 
ly 0.02 volt peak), since this is a com- 
mon and inexpensive type of micro- 
phone for amateur sound reproduction 
which gives good results. The pre- 
amplifier tube for this high- impedance 
microphone channel is a 6SJ7 pentode 
(although a 1620 or 6J7 may be sub- 
stituted to give a little better signal - 
to -noise ratio), giving a voltage gain 
of approximately 40 db to match the 
signal level in this channel to the level 
of the crystal phonograph and radio 
tuner channel. The magnetic phono- 
graph pickup channel includes an 
equalizer preamplifier section similar 
to the G -E circuit of Fig. 7, which 
equalizes the bass response of the pick- 
up and gives a voltage gain of 40 db at 
1000 cps to match the signal level in 
this channel to the level in the other 
channels. 

The signals from all the various 
channels are combined in the resistive 
mixer network, and the composite sig- 
nal is amplified by one section of a 
6SN7 medium -gain dual- triode tube. 
In the output circuit of this triode am- 
plifier stage is the tone -control circuit. 
Any one of several different tone con- 
trol circuits may be used. These cir- 
cuits will be discussed in greater detail 
in a later article. A typical one is 
shown in this schematic, with an inser- 

December, 1951 

Now! TRAIN QUICKLY 
AT HOME for RADIO -TV 

...at lowest price in history! 

Only $19 
.., FOR THE 4-VOLUME 

0\ 
., 

COURSE 
) \ ̀ 004 

r0 l°sele 

4 
A.A. GHIRARDI ... Radio -Electronics 

most famous teacher 

For years, Ghirardi books have been more widely 
used for home study, by schools and for military 
training than any other books of their kind ! 

5 
Months 

to 
Pay! 

Ghirard's FAMOUS -4 Library 
COMPLETE TRAINING FOR BETTER 

JOBS IN THE WORLD'S FASTEST GROWING INDUSTRY 

These 4 fact -packed books so clearly and fully 
cover radio, television and general electronic the- 
ory. troubleshooting and servicing that, in short 
order, you can train at home to handle repairs on 
practically any type of home equipment. Ask the 
men who already have good -pay jobs in Radio - 
Television Electronics! They'll tell you Ghirardi 
training is the finest -at any price- because it is 
so amazingly complete- because it makes even 

the toughest subjects so easy to understand. 
Thousands of leaders in the business got their 
own basic training from earlier editions of some 
of these same world -famous Ghirardi books! 

Send coupon today! Read them for 10 days on 
our free examination plan. Then, if you decide 
to keep them, buy on easy monthly installments 
at a saving of $2 or the complete set! 

(1) COMPLETE BASIC TRAINING 
FOR BEGINNERS 

(Ghirardi's "RADIO PHYSICS COURSE ") 
The world's most widely used basic training book 
for beginners. Starts with Basic Electricity-car - 
ries you step by step through radio -electronic theory 
developments and equipment. 36 courses in one! 
972 pages; 508 illustrations; 856 review questions. 
Price $5 if bought singly. 

(2) COMPLETE PROFESSIONAL 
SERVICE TRAINING 

(Ghirardi's "MODERN RADIO SERVICING ") 
This giant 1300 -page book teaches you to work by 
professional methods that command highest pay. 
Explains instruments. Tells how to analyze cir- 
cuits. test components, locate troubles and make 
repairs, adjustments and installations -even how 
to start a service business. Price $5 if bought 
singly. 

(3) SERVICE SHORTCUTS AND 
HELPFUL HINTS 

(Ghirardi's "TROUBLESHOOTERS' HANDBOOK ") 
This 744 -page book covers common troubles, their 
symptoms and repair methods on over 4800 older 
receivers on which data is so often lacking. Saves 
time -avoids useless testing. Includes over 300 
pages of charts, data and service helps. Price $5 
if bought singly. 

(4) YOUR A -B -C GUIDE TO MODERN 
RADIO- TELEVISION CIRCUITS 

(Ghirardi's "RECEIVER CIRCUITRY 
AND OPERATION ") 

The latest Ghirardi book -and the one that brings 
you fully up -to -date on modern radio, FM and TV 
circuits, exactly how they operate and why. You 
learn how to recognize each circuit-hose to locate 
troubles -how to handle tough jobs in % the usual 
time! 669 pages. Price $6 if bought singly. 

Dept. RN -121, RINEHART BOOKS, Inc., 
Technical Division, 232 Madison Ave., New York 16, N. Y. 

Send me the Ghirardi FAMOUS -4 LIBRARY (all 4 books) 
for 10 -day examination. If not wanted, I will return them post- 
paid in good condition after 10 days, and will owe you nothing. 
If I decide to keep them, I will then send $4 as my first pay- 
ment and will send $3 a month for the next 5 months until the 
total price of $19 is paid. 

(Outside U.S.A. cash only -same return privilege) 

TO ORDER BOOKS SINGLY 
. . . check here 

Send cash. Return books post- 
paid in 10 days for money 
back if not satisfactory. 

No. l -RADIO PHYSICS 
COURSE (55) 

No. 2- MODERN RADIO 
SERVICING $5) 

No. 3- TROUBLESHOOTERS' 
HANDBOOK ($5) 

No. 4- RECEIVER CIRCUI- 
TRY A N D OPERA- 
TION ($6) 

Name 

Address 

City, Zone, State Employer 

Employer's address 
a 
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BRILLIANT 
PERFORMANCE 

Recording engineers have learned to rely 

on Ampex for top performance in both 
the audio and instrumentation fields. 

Mechanical flexibility and reliability, incorporated 
into Ampex Recorders, are a bulwark to their 

unequalled performance. Through long 
gruelling hours of continuous service the precision 

built Ampex delivers reliable performance 
with minimum upkeep time . . 

that's why Ampex has unchallenged leadership. 

Exclusive INTERCHANGEABLE TAPE Feature 
How well Ampex has learned 
to build unrivaled accuracy 
into its products is well 
proven by the interchange- 
able tape feature. Ampexed 
tape plays back on any Am- 
pex Recorder with the same 
timing and response as it 
would on the machine that 
made the original recording ! 

SERIES 

300 
CONSOLE 
PORTABLE in twin cases 
RACK MOUNTING 

MODEL 300 
15 b 7/ Ins. Per 

Sec. Fer audio re. 
cording to 15,000 
cycles. 

MODEL 301 
30 8 15 Ins. Per Sec. 
For frequencies to 
15,000 cps. Simpli- 
Res program editing. 

MODEL 307 
60, 301E IS Ins, Per 
Sec. Fer instrumento. 
bon uses to 100.000 
cos. 

Complete 
Specifications 
and other useful infor- 
mation is available 
without obligation on 
request. 

MAGNETIC TAPE RECORDERS 
AMPEX ELECTRIC CORPORATION Redwood City, Calif. 
Distributors in Principal Cities 

e to repro .uce 
our great favorites - - -- classics or 

popular - - -- in your own home, reflect 
ng original concert -hall performance. 

ASSEMRIE YOUR H /CH- QUALITY 

MUS /C SYSTEM AROUND 

ewe 

SPECIAL! 
HANDY KIT 

FOR 

EXPERIMENTAL 

WORK 
EL -MENCO CM15 Capacitor Kit 

consisting of 5 each of 46 capaci- 

ties of miniature silvered mica 

ranging from 1 mmf. to 510 mmf. 

ALL TRIODE HIGH QUALITY 
AUDIO AMPLIFIER 

Detailed information and free booklet,Taser 
available on request Dept. RM -1 

BROOK ELECTRONICS, INC. 
34 DeHART PLACE, ELIZABETH 2, N.J. 

I 16 

DON'T GET CAUGHT 
SHORT . . Always 
Have The Correct Capacity On Hand! 

THESE MINIATURES FIT INTO THE 
SMALLEST AREA CAPACITOR SIZE 

(9/32" x , /1" x 3/16 "). 
Packed in moisture -proof transparent cello. 
phane envelope, properly identified for perms. 
vent use. 

Actual Size 
9/32" x yz" z 3 /Ib" 
For Television, Radio 
and other Electronic 

Applications. 
2 - 920 mmf. cap. 
at 500v DCA. 
2 535 mmf: cap. 
at 300v DCA. 
Temperature Co- 
efficient +50 parts 
per million per de- 
gree C for most 
capacity values. 
6 -dot color coded. 

ARCO ELECTRONICS INC. 
103 Lafayette St., N. Y. 13, N. Y. 

tion loss of about 20 db at 1000 cps and 
independently variable treble boost or attenuation, and bass boost up to 
about 15 db. The loss in this section 
is made up by the gain of the second 
triode section of the 6SN7, so that an 
output signal of about 1 volt peak is 
supplied to any high -impedance ampli- 
fier input. Thus, this preamplifier 
mixes the various input signals after 
amplifying the lowest levels to match 
the higher level inputs, permits vari- 
able tone control adjustments, and sup- 
plies a medium -level signal at an out- 
put impedance on the order of 25,000 
to 50,000 ohms. 

The hum -reducing and decoupling 
methods used to reduce hum and mo- 
torboating in this preamplifier are 
shown in the plate supply and heater 
circuits. Additional filtering is used 
in the "B+" supply to provide isola- 
tion between the various plate circuits, 
and for additional hum filtering in the 
power supply. (If a reasonably well - 
filtered voltage is available, only one 
section of filtering is necessary, other- 
wise two may be used.) In this unit, 
filaments are returned to ground 
through the variable hum- potentiom- 
eter, which is adjusted for minimum 
hum in the output. A lower hum volt- 
age may be attained by the methods 
shown in Fig. 4 at the discretion of the 
individual experimenter. 

Certain practices should be followed 
in the construction of the preamplifier 
to insure best operation and the least 
amount of noise and hum pickup. For 
minimum vibration pickup in the tunes 
due to shocks and vibration of the 
chassis, the lowest level tubes should 
be mounted on rubber so that they do 
not come into direct contact with the 
chassis. This may be accomplished by 
using small rubber shock mounts made 
for this purpose, or by use of small size 
soft rubber grommets to isolate the 
tube socket from both the chassis and 
the mounting screw. This method of 
mounting the first tube can be seen in 
the photographs of Figs. 2 and 5. Meth- 
ods of minimizing a.c. hum pickup have 
already been discussed, and these 
methods should always be observed in. 
construction. Input leads should al- 
ways be shielded, and all leads carry- 
ing 60 cps currents should be kept as 
well separated as possible from the 
low -level portions of the circuit. The 
a.c. heater leads should be twisted to 
cause the least amount of hum induc- 
tion into other leads. High -level sig- 
nal leads should also be kept separated 
from the low -level sections, since any 
in -phase coupling between high -level 
and low -level signals results in posi- 
tive feedback which produces a tend- 
ency toward instability and oscillation. 
The preamplifier unit as a whole 
should be removed as far as possible 
from any power supply or power am- 
plifier sections, and metal shields may 
be used wherever necessary to reduce 
electrostatic or magnetic pickup. 

The preamplifiers described in this 
article may be mounted separately 
from the voltage and power amplifier, 
or may be incorporated in its construc- 
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LOWEST 
PRICES TUBES and PARTS 

All TUBES are Guaranteed for one year... individually boxed ... 
10% DISCOUNT on orders of 100 tubes or more ... all brands 

OZ4 

OZ4G 
1A5GT 
1A7 
1B3GT 
1B5 

////// 
... 

iw9c 
1C7G .. 
1E7 . . . 

1H6 
1h5GT. 
1H6G..... ....51.15 

GT 1L4 ......29 
1LA4 ... 
1LÁ6. 

. :95 1LC5 
1LC6 
1LD5 .. .95 
1LE3 .95 
1LH4... ..95 
1LN5 .95 
1N5GT .72 
1P5GT.. .. 
1Q5GT 95c .... iJ 
1R5 

72 c 1S5 
ST4 
1U4 
1U5 ....... .... ...65 

1X2A 95 

2A3 1 15 

2A5 ........ . . 79 

3LF4.. .95 
3Q4. 79 

3Q5GT .87 
3S4 
3V4 72C ... .. . . 

5T4 51.40 
SU4G. .59 
5V4G .87 
5W4 - . 59c 5W4GT 
5X4G .65 
5Y3GT . . . . .. .45 
5Y4G. ... .. . .. .54 
5X4G 
SZ3 .65c 
6A3 51.15 
6A8GT .79 
GABS 6N5 .95 

59 
6AB7 51.15 6J5GT S .54 7A6 12BE6 5.65 3565. ]Zc 7A7 1213F6 

.65 6AC7GT 1.04 6J7G 
1.04 

.79 7A8 65c 12BH7. . . .87 35L6GT .59 

.79 GAGS .95 6J8G 1.15 7B4 12C8 1.15 35W4 .45 
95 6AG7.... ...... 1.15 6K5GT .87 7B5.. ..... .65 12F5GT 

65c 35Z3.. .... ::::59C 
6AK5 1.40 6K7GT 

.59 7B6 ...... .... .65 12146... . 

.79 7B7 .... .. .65 12J5GT .54 
9 35Z5GT 54C 6AK6.. .. .87 6K8GT .87 7B8 .65 12K7GT 

6AL5 6L5G .95 7C4 .. 1.15 12Q7GT .65 35Z6G .95 

6AQ5 72c 6L7 .87 7C5 n 12587GT .. .. 95 35/51 .79 

6AQ6 .65 6N6G.. 1.40 7C6 65c 125A7GT. .72 41. .... . 

7C7 GARS . .59 6N7GT 
87c 7E6 .79 125FSGT 

.79 42 72c 6AT6 .54 i 6P5GT 72c 
6AS5 .72 6Q7GT .65 7E7 .95 125F7 

45.... 

6AUSGT .95 6R7GT .95 7F7 .79 125H7GT. .. .79 

6AU6 654 65 7F8 1.15 12SJ7GT .65 

6AV6 59C 6S7GT 1.15 7G7 .95 125K7GT.. ... 72 

6B5 1.15 6SA7GT 
72c 7K7 95 12SN7GT 

.54 

.79 

6B6G .79 6SC7 
6B8GT 1.15 6SD7GT 1.04 7L7 125Q7GT .59 

6BA6. .65 6SF5 .59 7N7 .79 125R7GT .79 

6BA7 .87 6SF5GT .65 7Q7 .72 12Z3 .95 

6BC5 .72 6SF7 .72 7R7 .79 14A7 .79 

6BC7 .79 6SH7GT .79 7S7........... 
9 

14AF7 .87 

¡¡++ 

6BE6GT 
1.15 

.65 65J7GT 65c 7W7 95c 14B8.... .. 79C 77.... 
121r 

6BF5 .79 6SK7GT .72 7X6 .79 14C5...... . ... .95 

66F6 .59 6SL7GT 87 7X7 .95 14C7. .... .. .. .87 
14F7 .79 6BG6G 1.29 6SN7GT 79 7Y4 

65c 14F8..... ... 1 66H6. 65Q7 .54 7Z4. 1.15 

6BJ6 72c 
6SR7GT .65 

12A7 "' . 1.15 19BG6G 2.15 

6BN6 
115 6T7G 

.72 
12A8GT 79 19T8 1.04 

66Q6 12AH7GT 95 20 1.40 

6BQ7 1.58 6T8 1.15 12AT6.... ..... .54 24A. .79 

6C4 
59c 6U6GT 72 12AU6 

1.04 25AC5GT 1.04 

6C5GT . . 79c 
.72 25BQ6GT 1.15 

6C6 79 6V6GT " "7C 12AUT..... .. 65 25L6GT . . ... .59 

6CSG 1.15 12AV6. .... ZSW4GT .72 
6CB6 72 6X4 

6XSGT 

GT 
25X5. 

.65 12AV7 1.15 

6CD6G 1.69 54c 12AW6 .95 
. 1.04 

25Z6GT .79 
6D6 .79 6Y6G .87 12AX7 .87 

6D8G.. ..... .. 1.15 7A4 .72 12BA6. . .. ... .65 32L7GT 1.15 

6E5 . . . . . . . . . . .79 7A5 .79 12BA7 .87 . 35A5. . . . . . . . . . .59 

45ZSGT. . 

47 
50A5 .79 
5065.. 

72c SOCS. .. 
50060 .. 1.04 
SOL6GT.... .. . .59 
70L7GT 1.40 
50X6... . ... .79 
SOY6GT .. .. .. .59 
50Y7GT ... . .72 
71A.. .87 

.59 

1.04 

6F5GT .... . 

59c 6F6GT j7 
6F8G 1.15 
6G6G _ .95 
6H6 .59 

6H6GT .65 

78.... ....... 
80 .45 

85 .79 

117L7 . . . . 

[Aj 
117P7GT .. I.TO 1 

117Z3. . .... . .54 
117Z6GT. . . . . . .87 
807.. 1.95 
813.... .. ..... 9.95 
1294 

29c 1299 .. 
1619. .45 
1629. .29 

2050. 2.00 
2051 1.15 
7193 ... ... .. f.]87 

VT51 29C VT52 

RESISTOR KITS 
Insulated I2, 1 and 2 watt 
assortment of most used 
values, best brands. 100 for 

50 asst. -$2.25 

$395 

RESISTORS 
You pick them, we ship them. 
Insulated -best U. S. brands. 

ANY RESISTANCE 
In lots of 10 

1/2 20% 31/2c ea. 1 20% 41/2c ea. 
watt 10% . Sc ea. watt 10% .71/2c ea. 

5% . 91/2c ea. 5% 15c ea. 
2 watt 20% 10 for 60c 
2 watt 10% 10 for 95c 
2 watt 5% 10 for 52.15 

TERMS: 20% DEPOSIT with order. balance C. O. D. 
51.00 handling charge for orders less than 55.00. All 
shipments F.O.B. Chicago. Our parts and tubes are 
warranted to be 100 % replacements for the proto- 
types in the listings above. Prices are subject to 
revision without notice. SATISFACTION GUAR- 
ANTEED. Illinois residents add 2% sales tat. 
ORDER TODAY! 

TUBE KITS 
BEST BRANDS at BEST PRICES 
3Q4. 1T4. 1135, 155. §239 List Value 58.00. Tube Kit only 
3S4. 1T4. 155. 1RS. §239 
List Value 57.80.4 Tube Kit 

§239 
3V4. 1 RS. 155. 1T4. $2S9 
List Value 57.80. All for.. 
1Z3, 1 U5. 3V. IRS. 4. 
A17C -DC Portable Kit. Ail for . . 

1U4. 354, 155. 1135. List Value 57.80. 
All Four Tubes for ...... .. 

12AT6, 12B116, 12BE6, 35W4. SOBS §295 
S Tubes for - 
50L6GT, 35Z5GT, 12SQ7GT, 
12SK7GT, 125A7GT. 5 Tubes for .. §322 

TWIN LEAD 
300 ohm twin lead 55 
Web virgin polyethy- 
lene. in either clear or 
brown, the finest avail- 
able. 
1000 51850 1 

100 
$195 ft. ft. 

Get our special sales bulletins ... write TODAY! 

6 FOOT LINE CORD 

will be scarce - UL 
approved cord and 
and plug -10 for 

$195 

TV PICTURE TUBES 
Six month guarantee 

10BP4... $1295 

12LP4. $1695 

12LP4A. ... 

14P84.... $2295 

7JP4 $1795 

$1995 

16J P4 . . 

16RP4... 

16TP4.. 

17BP4A 

19AP4A 

$2995 

$2995 

$2995 

$3195 

$3995 

FILTER CONDENSERS 
Any standard filter condenser 
you want -name your own 

prices and quantity! 
551 W. Randolph St. 

Premier RADIO TUBE CO a 

Chicago 6, Illinois 
ANdover 3 -1590 
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%SdVi 04 Ai4rN= 1#0I!/S WINS 
274 -N 8 ARC -5 EQUIPMENT 

RECEIVERS 
BC -9468, 550 to 1500 KC 
New... $35.00 
3 -6 MC. Used. Originally 530, 
NOW $6.95 
6 -9 -1 MC. Used 58.95 
1.5 -3 Megs. New $34.95 

TRANSMITTERS 
T -22 ARC -5, 7 -9 Megs 
Used xInt. $14.95 an 
MD7 -ARC5 Modulator Plate d Screen for T23ARC5, 

$ 15.00 
58.95 
$5.95 

$ 16.95 $19.95 

with Dynamotor 
T -21 ARC -5.3 -7 MC. New. Orig. $40. Now 
4 -5.3 MC. Used. Orig. 530.00. Now 
2.1 -3 MC. LN. Orig. 540. Now 
T -19 ARC -5. 3 to 4 Megs 
R -23 ARC -5, 190 to 550 KC. Loop or Straight $18,95 wire antenna input *************íY'áÌr**t7**t7 

TOP DOLLARS FOR HANDIE- TALKIES 
4. Complete or Chassis of BC -611 i1 Your ehanoe to make a big profit en 

your BÇ-611 or parts. Send us eom- * prete information and we'll reply 43 promptly) t t-t t .t 43 Vine 
New Visors 1 -152. New $2.00 

FL -30 AUDIO FILTERS. Newly mfgd. (quanti- ties avail) .. ..517.5quant0 
APN -4 ACCESSORIES. Consists of cables 

assembled to plugs. antenna switch, 
FT446 and FT447. New $15.95 

110 VOLT COILSRELAYS 
2PST. 15 Amps......... ......... $4.00 
2PST, 30 Amps, glass enclosed 6.00 
4PST, 15 Amps 6.50 
SPST, 1 Amp 1.00 

RELAY OVERLOAD 
SPST. Adjustable to open 200 NIA. 
manual reset -.2 to 1 amp. glass en- 
closed .............. $5.95 
SPDT. opens at 10 NIA. electrical reset. 
110 V, AC. 60 cy. reset coil 4.95 

RATCHET STEPPING RELAYS 
SPST Coil, 20.28 V. DC. Contacts 3 
amps AC. .2 amps DC. Each pole oper- 
ates in sequence 1 to 5.. ...... $4.95 
Coil 110V. 6ocy. DPDT Contacts cur- 
rent capacity 10 amps. Contacts are 
thrown In opposite direction with each 
movement of ratchet. Struthers -Dunn. 6.95 
Coil 110V, AC. Contacts DPDT at 10 
amps. Co Contact arrangement reversing 

Type General RS -) 5.95 

EXPORT INQUIRIES INVITED! 
We carry an unusually large stock of Airline Equip- 
ment, Test Equipment, Radar Sets, etc. Write for 
our low prices and complete information. Complete 
shop facilities for testing, repairing and overhauling. 

IMPORTANT! 
Send 30% deposit. All merchandise and 
prices subject to prior sale or change at 
any time. 

CARTER 6 volt DYNAMOTORS. Compact. 
Brand new in factory cartons. Type 4037 -AS. 
400 VDC out. @ 375 mills. (List 571.40.) 

FM EQU 
. TRANSMITTERS 
BC -924 4- Channel 27.39 
lator, 4 40 KC KC swing 12ctV 12 
dyn $39.00 
BC -684 27.39 megs. 25 
watts 10Channel Xtal con- 
trolled with DM -35 Dyna- 
motor for 12 V $28.00 
. RECEIVERS 
BC -683 10 Channel. 27.39 

Built -in speaker & 
squelch with 12 V Dyn.$38.00 

A 
Portab. 

TRle N 
F/íSC1. 

EIVERS 
Operates on 6V 

DC. 34 MC. Alum. case with 
antenna relay. Xmtr uses 
iÓ73.123 RC natal in One. 
'-tage (1c7). 4 dblrs 1 
fin, amp. (H7.65). Revr is 
superbes. natal controlled. 
roe. at 8060. Transmitter 

IPMENT 

400 power furnished by 
200 MA. 

Carter 
Gene. 

motor. Receiver powered by 
Vibropack. Includes control 
box. French phone hand 
set. 8" speaker, extra mike. 
Complete $45.00 
25 WATT FM TRANSCEIVER -30.40 megs. natal con- 
trolled. Superhet. reeve.. built-in squelch circuit. 
Uses 815 tube in final. 0V 
DC input. Uses 2 dynamo- tor.: one for rove 
90 NIA) and one for trans- 
mitter i500 V 100 MA). 
Uses 19 tubes. all metering 
jacks & tuning adjustments 
for final amp. on front pan- 
el. Made by REL. Model 
b505A. 

Used. Less crystal & 
ottom cover, but with ll 

tubes $55.00 

BLOWERS, Miniature Squirrel Cage. 24 Volt. 6000 RPM, 
1 amp. Intake opening 11/2 ". Outlet 1" X 11/2" $4.95 

SPECIAL ASB -7 EQUIPMENT. Transmitter, Power Unit and 
Antenna Unit. Price for all three units 11.95 

METER SQUARE 3" 0 -7.5 Volta, AC. Price new 4.95 
ROUND 2" METER. 0 -300 MA. DC. Price new 3.50 

NEW STANDARD BRAND CHOKES 
SWINGING CHOKES 

HY MILS OHMS PRICE VOLTAGE CASE WT. 
8 -40 175 100 2.75 30V Closed 3.5 

8 -30 200 80 3.25 3KV Closed 4.5 
5 -25 200 100 4.95 2KV Closed 5 
5 -25 300 90 9.95 5KV Closed 18 
8 -25 300 80 5.95 5KV Open 81/2 
5 -25 500 60 12.95 7KV Closed 28 
8 -40 1 amp 50 39.95 100V Closed 58 

SMOOTHING CHOKES 
HY MILS OHMS PRICE VOLTAGE CASE WT. 

5 500 600 4.95 2KV Closed 4 
7 150 200 1.25 20V Open 2 

10 500 60 12.95 70V Closed28 
12 300 80 5.95 50V Closed 9 
12 375 105 3.95 5KV Closed 8 
12 400 400 6.95 21(V Closed 15 
15 200 120 2.95 3KV Open 4.5Ibs. 
20 300 80 5.95 4000 Closed 9 lbs. 
20 400 85 695 5KV Closed 14lbs. 

We 

Pay 

Top 
c 
S 

For 
Parts 

Equipt 

Write 
To 
US 

Now! 

SAVE S ON POWER SUPPLIES 
Chokes with Hum Bucking Tap 

HY MILS OHMS PRICE VOLTAGE CASE WT. 
16 Series 175 96 5.95 2.50 Closed 15 

4 Parallel 350 24 
26 Series 200 112 6.95 3.50 Closed 15 
6.25 Parallel 400 28 

oin píete Stock f Commercial Airline and Military Aircraft Electronic Equipme t 

RADIO & ELECTRONICS 
SUPPLY DEPI R-28,2033 -37 W. VENICE B VD. 

LOS ANGELES 6, CALIFORNIA 

Your price 528.00. 
6V. INP. -590 volt @ 250 ma. Type 5925- 
AS 533.00. 
ART -1- Deluxe 75 meter AM Mobile Xmtr. 
New at 525.00. 
AR -11- Complete, Ultra Compact Xmtr- 
Rcvr. Write for details. 
TV "CHEATER" Cord -6' complete -UL 
App'd @ 39c ea. 
Selenium Rectifier. 1/2 wave, 115 V. INP. 
2 "x2" plates -450 ma. continuous. Special 
51.95 (list 54.85). Brand new and guaran- 
teed. 

SELENIUM RECTIFIERS 
Full -Wave Bridge Types 

Current 18/14 36/28 54;40 110 //011 
(cent.) Volts Volta Volts Volts 
2 Amps. $2.40 83.95 $6.05 $10.Sí 
4 Amps. 3.85 7.00 9.00 
6 Amps. 5.65 9.00 

10 Amps. 6.05 10.95 ... 48.00 
12 Amps. 8.50 14.00 ... 58.00 
20 Amps. 13.25 20.50 ... 
24 Amp, 14.00 26.00 . 
30 Amps. 19.00 30.00 ... 
3G Amps. 2rí.50 35.00 All our Rectifiers are new & Guaranteed one year. 
We manufacture special types of rectifiers and recti. 
rice Suppl es to your specs . FAST DELIVERY. 

QUALITY, TESTED TUBES 
New and guaranteed in stock now; many others not listed- complete line of receiving tubes at low prices. 

types for our quo- 
tation. Call us n WESTINGHOUSE Industrial & 
special- purpose Tutees. 
0A2 $1.49 BAGS .$ .85'12A6 . ..5 .75 
OB2 1.55 6AH6 .. . 1.50 12ÁT7 .. 1.00 
024 .65 6AU6 .. . .65 12AÚ7 
1B3GT .. .85 60A6 .. . .70 124V6 
1821-9 3.50 6BE6 .. . .70 12ÁY7 

1.45 6806G . . 1.20 12 BA6 
1N23 -A 2.50 6BQ6GT .90 129E6 
1N23.9 4.00 6C4 .65 12BH7 

.68 6CB6 .. .85 125117 
.65 6CD6G . . 1.75 12517 . .75 
.65 6J5GT . . .55 12SK7 .. .75 
.75 6J6 1.10 1251.7 .75 
.85 61t6GT .79 12SQ7 .. .75 

1.10, 658 .90 25L6GT .. .65 
.50 65117 .70 35C5 .. .60 
.55 65K7GT .75 35Z5GT .. .55 
.90 65L7GT .75 5OL6GT .. .65 
.59 65N7GT .70 80 .60 

1.05 678 1.25 304TH ..WRITE 
.85 6U4GT . .80 304 -TL ..WRITE 
.75 6V6GT . .60807 1.65 
.98 6W4GT . .50,807 -A 1.90 

1.95 6X4 .45 813 7.75 
1.25 6XSGT . .45. 955 .45 
.59 6Y6 -G .75.9004 ... .55 

1U4 
2137 ... 
3A4 
3A5 
306 
3Q4 
354 

5X40 ... 
6AB4 .. 
6AC7 ... 
GA15 ... 
6AK5 ... 
6ÁL5 .. 

ARR 
ELECTRONICS CORP. 

136 Liberty Street New York 6, N. Y. 
REctor 2-2563 

Terms: 250/ with order, balance C.O.D. -Add few 
cents for postage -ALL MERCHANDISE GUARANTEED F.0.B. N.Y.C. 

FINGER STOCK 

Electrical Weather -Stripping 
by Eimac - 
Now Available! 

Silver- plated, spring alloy, pre- 
formed finger stock especially 
suited for electrical "weather- 
stripping" for TVI - proofing 
cabinet access doors, etc. Also 
ideal for making coaxially con- 
structed tube connections and 
many other uses. Available in 
17/32 ", 31/32", and 17/6" 
widths. 

Write for new Eimac Catalogue 
Summary showing Eimac tubes 
and other accessories. 

EITEL - McCULLOUGH, INC. 
San Bruno, California 

tion on the same chassis. This article 
has described the details of the design 
and construction of preamplifiers for 
the various types of pickup devices, 
and their matching to the various types 
of line and amplifier input circuits. 
The specific circuits which have been 
described are adequate for use with 
almost all types of audio reproducing 
systems. The voltage and power am- 
plifiers with which these preamplifiers 
can be used will be described in future 
articles in this series. 

(To be continued) 

International Short -Wave 
(Continued from page 68) 

elected vice -president, Dan C. Ains- 
worth, Binghamton, N. Y., has declined 
to serve due to personal reasons; Presi- 
dent Edward Broome has appointed 
Charles E. McCormick, Jr., to serve as 
second vice -president, and William 
McKenna, Big Flats, N. Y., to serve in 
the chaplain's office. (Boice, Conn.) 

8 t e 

This Month's Schedules 
(NOTE: At the time this was com- 

piled, some stations were returning to 
Winter Time; in such cases, you may 
now find some schedules are one hour 
later than listed herein. -KRB) 

Afghanistan - Radio Kabul, 9.975, 
noted 1145 with news; weekdays runs 
to around 1205 but on Sundays goes as 
late as 1220A. (Pearce, England) 

Albania- Tirana, 7.852, still has news 
1515 -1630. (Pearce, England) Radio 
Shkodra, Scutari, is now operating on 
8.215 at 0000 -0100, 0700 -0830 (Sun. 
0600 -0800), 1130 -1600. Radio Korca, 
Korce, 7.570, is on the air 0000 -0100, 
0645 -0900, 1145 -1600; each has a power 
of 3 kw. (Short Wave News, London) 

Andorra -"We have heard for the 
first time English announcements from 
Radio Andorra, 5.990, when at 1455 
they were recently inviting tourists to 
visit this tiny country." (Short Wave 
News, London) 

Anglo- Egyptian Sudan -Radio Om- 
durman verified and said is using 9.746, 
5.975, and 572.5 kc., and added that is 
now experimenting on 17.900. Schedule 
was given -in Arabic all days of the 
week 2315 -2345; all days except Friday 
1130 -1300; all days 1400 -1430; Fridays 
1130 -1230, 0300 -0430, 0900 -1000; Sun- 
days 0300 -0400; in English on Fridays 
only 1230 -1300. Station officials ex- 
plained that during Ramadan, a holy 
month for the fast, the 2315 -2345 trans- 
mission was suspended from June 5 to 
July 4. Short Wave News, London, 
says the 17.900 channel is used for the 
English period on Fridays 1230 -1300. 

Angola- CR6RN, 7.142, Luanda, Ra- 
dio Clube de Angola, is heard in 
Sweden 1330 -1445; CR6RJ, 9.7755, Sa da 
Bandeira, Radio Clube de Huila, is good 
level from around 1330. (Nattugglan, 
Sweden) Hannaford, South Africa, re- 
ports Radio Clube de Angola on 9.636 
with musical program 0130, fine level. 
Ridgeway, South Africa, reports Luan- 
da on 7.158 in parallel with 9.64 early 
afternoons. Bellington, N. Y., notes 
Angola on 9.705 to 1530 when closes 
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with "A Portuguesa." Short Wave 
News, London, lists this one as Radio 
Clube de Huambo, Nova Lisboa. Ridge- 
way, South Africa, flashes that Malan- 
ge, 7.34, is good level 1300, closes 1500 
with "A Portuguesa," CWQRM inter- 
feres sometimes; says another An- 
golan, 7.80, believed Luanda, is noted 
with weak signal from 1300. 

Argentina-USA DX-ers report that 
SIRA at times recently has used the 
100 kw. LRA transmitter on various 
31-m. frequencies including 9.66 and 
9.69. May have been experimenting. 

Australia-Radio Australia recently 
effected this "summer" schedule-1950- 
2145, VLG15, 15.210, to Southeast Asia; 
2159-2215, VLG15, 15.210, to New 
Guinea; 2145-2315 (Fri., Sat. from 
2100), VLB21, 21.540, to Japan (on Fri. 
runs 2100-0230) ; 2145-2315 (Fri., Sat. 
2100-2315), VLA15, 15.200, to South- 
east Asia; 2145-0315 (Fri., Sat. 2100- 
0315), VLC17, 17.840, to South and 
Southeast Asia; 2330-0045, VLA15, 
15.200, to West Coast North America, 
and VLE21, 21.540, to Africa; 0100- 
0145, VLA11, 11.760, in French for Eu- 
rope, VLG15, 15.210, to French Indo- 
China; 0145-0315, VLB9, 9.580, and 
VLA11, 11.760, to British Isles and 
Europe; 0145-0215, VLG15, 15.210, to 
Southeast Asia; 0230-0330, VLG11, 
11.810, to New Caledonia in French; 
0328-0450, VLA11, 11.850, to Japan and 
Korea; 0328-0855, VLB9, 9.580, to Ja- 
pan and Korea; 0328-0900, VLC15, 
15.320, to South and Southeast Asia; 
0345-0700, VLG11, 11.880, to China; 
0500-0645, VLA11, 11.850, to Southeast 
Asia; 0700-Q900, VLA11, 11.810, to 
Eastern North America; 0715-0830 
(Sat. to 0900), VLG9, 9.540, to South- 
east Asia; 0900-1000, VLC15, 15.320, to 
South and Southeast Asia and British 
Isles; 0900-1115, VLB9, 9.580, to South 
and Southeast Asia; 0900-1000, VLA11, 
11.810, to Central and Mountain Zones 
of North America; 1000-1115, VLA11, 
11.810, to West Coast North America; 
1015-1115, VLC15, 15.200. to Africa; 
1500-1655, VLC15, 15.200, to New Zea- 
land; 1500-1800 (Sun. to 1815), VLA11, 
11.710, to British Isles and Europe; 
1530-1800 (Sun. to 1815), VLB15. 15.160, 
to Forces in Japan; 1715-1950 (Sat.. 
Sun. to 2100), VLC17, 17.840, to South 
and Southeast Asia; 1815-1950 (Sat., 
Sun. to 2100), VLA15, 15.200, to South- 
east Asia. 

Austria-Innsbruck, 6.000, has been 
noted in Britain recently with good 
signals late mornings (EST). (Short 
Wave News, London) 

Bechuanaland-Nattugglan, Sweden, 
reports Mafeking heard on 8.230 with 
good level in Sweden 1200-1430, best 
around 1300. Ridgeway, South Africa, 
lists frequency of ZNB as 8.245, heard 
from 1200; says signal deteriorates by 
1300. 

Belgian Congo-R i dg ew ay, South 
Africa, reports Leopoldville on 6.30 at 
1330 in French; bad CWQRM. 

Radio Congo Belge, Leopoldville. was 
noted recently down to approximately 
9.390; had been on 9.400; opens 0000. 
(Stark, Texas) 

Bolivia-La Paz, 9.497, noted eve- 

December, 1951 

AMAZINGLY VERSATILE 
NEW ASTATIC L-12-U 
CRYSTAL 

Leave condenser 

harness on for low 

outpu (1.2 vols) 

or slip il: off for high 

oupul: (4.Ovoks) 

to replace over 

125 standard 

78 RPM Carridges 

LIST PRICE . S 95 
Code ASWSF 

. 

,:. 
Condenser harness 

terminaIs wIth ease 

Wre for compIee Iising of 
78 RPM Carrdges which 

lhe L-12-U replaces. 

.A. T LAST, here is the first completely 
satisfactory answer to a long-felt need! You 
can now replace most standard 78 RPM car- 
tridges with one, single model . . . and get 
reproduction guaranteed to better or equal the 
previous unit. It's the newly perfected Astatic 
Dual-Output L-12-U Crystal Cartridge which puts 
this modern replacement magic at your finger- 
tips. Think of the savings in time and trouble 
. . . the streamlining of old problems, all the way 
from inventory to installation! Try the new 
Astatic L-12-U at the first opportunity . . . you'll 
adopt it at once as your number one standby. 

FEATURES: 
I. Stamped steel housing. 
2. Needle chuck limiHng feature whch restrcfs 

rcotion of the chuck both radially and length. 
wise, prevents dislocation uf chuck, and protects 
against crystal breakage from rough handling 
and when changing needle. 

3. Dual-output, I .25 or 4.0 volts at I 000 c.p.s. 
4. Range fo 5,000 cycles. 
s. Minimum needle pressure, I ox. 

6. Net weight, 9 grams. 
7. Furnished with complete installation instructionS 

and listing of cartridges the L-12-U replaces. 

'r 

T4jpjj 
I VWIEÓICORPORATION 
I 

C0WNEAUT, O.K/O 
IN CCCaDA CuNAO/N srnT,c LID, nonosro, QNTAS/O 

AstaOc Crystal Den'fces sssouufactured uuder pat0t5. 
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Get In On The Ground Floor Now! 

LEARN 

TELEVISION 

BROADCASTING 
2,000 new TV stations will ur- 
gently need trained men for 
Video Engineers, Technical 
Directors, Cameramen, Micro - 
Wave Engineers, Audio Engi- 
neers, Projectionists, Lighting 
Engineers, Remote Engineers 

and other important TV Broadcasting jobs. 
They'll pay BIG MONEY for these men. 
NOW is the time for YOU to train for TV 
station jobs with this NEW course! 
TRAIN AT HOME for BIG PAY and SECURITY! 
You learn every phase of tele- 
casting - operation, maintenance, 
installation -at home, in your 
spare time. You don't have to 
leave your present job and you 
learn the right way with T.C.I.'s 
non -mathematical practical train- 
ing. Here's the only course all on 
technical and operational instruc- 
tion. 
COMPLETE, PRACTICAL TRAINING 
You learn all circuits -RCA, Du- 
mont, GE and others. You learn 
Micro -Wave relays, COLOR TV, 
UHF, Industrial TV, FCC Engineering Stand- 
ards, Broadcasting Techniques, Network Op- 

erations and more. Lessons are 
written in language you know 
-without mathematics. You 
learn as fast or as slow as 
you like. Benefit by unique 
FREE Employment Service, 
FREE Consultation Service. 
Get details of T.C.I. TV 
Broadcasting training AT 
once ! 

FCC LICENSE 

GUARANTEE 
ICI positively 
guarantees ó o 

continuer' trl 
training 

FCC censer, 

no ma tterthis 

how m It take. ai 

T.C.I. ALSO OFFERS HOME -STUDY 

TRAINING IN TV SERVICING 

You learn by doing! Course includes 

set conversion, master antenna instal- 

lation, COLOR TV and You CONVERSION, to 

field servicing short cuts. You 
repair. Train to 

test, trouble-shoot large screen TV receiver, 
on your own tang 

Chicago's furnished with course. Get two weeks 

real field experience with 

largest independent servicing organi- 

zation (optional). Age no barrier. 

Get free facts on TV Servicing Course! 

TELEVISION COMMUNICATIONS INSTITUTE 
205 W. Wacker Drive, Dept. 1 -R, Chicago 6, III. 

Rush FREE facts on the c e checked below! I am under n obligation. No salesman will call. 
TV Broadcasting TV Servicing 

Pre -TV Radio for Beginners 

Name 

Address 

City Zone State 

120 

pings to around 2115 sign -off. (Stark, 
Texas) 

Brazil -Radio Borborema, Campina 
Grande, State of Paraiba, some 200 
km. northwest of Recife, is a new sta- 
tion, noted testing on 3.325 at 1900- 
2100, sometimes 2200 -2400; QRA is Ra- 
dio Borborema, Rua Cardoso Vieira 36, 
Campina Grande, Paraiba, Brazil; 
power is 1 kw.; shortly will issue a QSL 
card. Other stations that will soon 
have QSL cards include ZYK -21, 3.265, 
Radio Tamandare, Recife, Pernam- 
buco; ZYN6 and ZYN7, Ceara Radio 
Clube, Fortaleza, Ceara. PRF6, Radio 
Bare, Manaus, Amazonas, on 4.895, is 
heard after 2200 testing its new Philips 
5 kw. transmitter. (Serrano, Brazil) 
The latter outlet also has been heard in 
California from around 2335 to as late 
as 0100. (Gay). 

Radio Nacional, Rio de Janeiro, is 
now broadcasting over PRL7, 9.72, 
daily 0400 -2310. PSL, 7.935, PSH, 
10.220, and PSF, 14.690, can be heard 
weekdays 0700 -0800, 1300 -1400, 1600- 
1700 with news bulletins in Portuguese; 
1715 -1730 with music, and 1730 -1800 
with "A Voz do Brasil" program (re- 
layed by all m.w. and s.w. stations) ; 

this program is produced by "Agencia 
Nacional," which is government -owned 
and operated. Reports may be written 
in any language. PSL, PSH, PSF are 
not owned by "Agencia Nacional" but 
by "Radio Internacional do Brasil," 
which maintains telephone and tele- 
graph service on these channels and 
relays the "Agencia Nacional" program 
on the above schedules; it is only at 
those times that they serve as "broad- 
casting" stations. (Serrano, Brazil) 

British Guiana -ZFY, 5.980, George- 
town, noted in New Zealand testing 
0450 and signing on 0500. (Cushen) 

British Somaliland -Dilg, Calif., says 
Radio Somali, 7.125, is again audible; 
fair level signing off 0930. 

Bulgaria -Radio Sofia, 6.070, still 
has news 1500 and 1600. (Pearce, Eng- 
land) 

Burma -When this was compiled, 
Dilg, Calif., was hearing Burma on a 

new channel of approximately 4.775 in 
English around 0915. Hannaford, South 
Africa, flashed that he had heard (on 
the 9.543 outlet) an announcement 
that Rangoon would be using 4.775 in 
parallel with 9.543. News is 1000, fol- 
lowed by program preview and close- 
down at 1015A. 

Canada -VED, Edmonton, Alberta, 
appears to have moved from 8.265 to 
approximately 7.315; noted to 0205 
sign -off. (Russell, Rosenauer, Calif.; 
Bellington, N. Y., others) 

CFRX, 6.070, Toronto, Ontario, is on 
the air Sundays 0715 -0000; weekdays 
0500 -0005; sent nice QSL from Rogers 
Broadcasting Co., Ltd., 37 West Bloor 
St., Toronto, Ontario, Canada. (Bruner, 
Ohio) 

CBNX, 5.975, St. John's Newfound- 
land, is seldom heard in New Zealand, 
but was noted recently signing on 0500 
with anthem and morning music. 
(Cushen) 

Ceylon- According to the N.Z. DX 
Times, Radio Ceylon's Commercial 
Service is now heard on 3.400 to 1145 
sign -off. Ridgeway, South Africa, re- 
ports Radio Ceylon, 7.190, in parallel 
with 9.51 and 11.975 at 1000 and to 
1145 closedown; the 17.830 outlet noted 
0445. Stein, Calif., says the 11.975 out- 
let is good to 1145 closedown. 

Chile -Serrano, Brazil, reports an 
unidentified Chilean station closing 
down 2200 on 6.045, with strong QRM 
from WABC on 6.04; has news in Span- 
ish 2130. 

China -Radio Hsin -Hua, 7.100, Har- 
bin, Manchuria, is heard in Sweden 
0925 through CWQRM and with QSB. 
(Nattugglan, Sweden) 

Dilg, Calif., says the Chinese news- 
cast from Radio Peking, relayed by 
many Chinese Communist outlets, now 
appears to be at 0700 instead of (for- 
mer) 0800. 

Colombia -HJDE, 6.145, Medellin, 
"La Voz de Antioquia," noted 2330 -0000 
sign -off; all Latin -American music 
with announcements in Spanish; excel- 
lent signal. HJFB, 6.225, Manizales, 
noted 2246 -2300 when closed with Co- 

Representatives of the various member -chapters of the Federation of the Radio Serv- 
icemen's Association of Pa. who attended the annual Clam Bake held by the Radio 
Servicemen's Association of Luzerne County (Wilkes Barre) at Lily Lake. The 
group spent a large part of the day discussing Federation business and policies. 
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No -we don't trade furs for trinkets but we do offer "Surprise" Trade -in 
Allowances on your Used Test and Communication Equipment for new ... 

hallicrafters 
RECEIVERS 

For an extra -liberal allowance on your used 
(factory -built) equipment, wire, write, 
phone or use the handy coupon today! 

HALLICRAFTERS SX -71 
Shpg. wt. 33 lbs. Only $199.50 

R -46 Spkr. Only $19.95 

HALLICRAFTERS S -40B 
Shpg. wt. 32 lbs. Only $99.95 

1Deeember, 1951 

HALLICRAFTERS S -38B 
Shpg. wt. 14 lbs. Only $49.50 

FREE CATALOG! 
164 value- crammed pages of everything in Radio 
and Electronics for Industry, Schools, Laboratories, 
Radio Stations, Service Technicians and Amateurs. 

All prices F O. B. St. Louis 

PHONE CHESTNUT 1125 

HALLICRAFTERS S -72 
Shpg. wt. 16 lbs. Only $109.95 

(less battery) 

WALTER ASHE RADIO CO. 
1125 Pine St., St. Louis 1, Mo. 

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

RN-51-12 

(describe used equipment) 
for 

(show make and model No of new equipment desired) 

Rush Free Copy of your new 164 -page Catalog 

Name 

Address 

City Zone State 
L 

SEND 

FOR YOUR 
FREE COPY 

TODAY! 
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VIKIIIG v'x'nG 
1e`;"`" SPEAKERS 

by ene. 

low cost 

replacement 

speakers 
by Jensen 

...foremost 
in advanced - 
design 

loudspeakers 

Manufactured especially for low - 
cost replacement and utility appli- 
cations by Jensen -World's fore- 
most producer of advanced -design 
loudspeakers -VIKING speakers 
embody the same engineering and 
production skills which go into 
every Jensen product. 

Ask for VIKING by Jensen when 
you need dependable performance 
at lowest cost-line includes 12 
models from 31/2" to 12" with 4" x 6 ", 
5" x 7' and 6" x 9" ovals, all P. M. 
Accessory bracket set solves serv- 
ice installation problems. 

ensen 
MANUFACTURING COMPANY 
Division of the Muter Company 
Export Department at the Factory 

6601 S. Laramie Chicago 38, Illinois 

BURTON BROWNE ADVERTISING; 
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lombian National Anthem. (Patterson, 
Ga.) 

Costa Rica -TIHH, 11.972, San Jose, 
noted 2230 -2243; all- Spanish. (Patter- 
son, Ga.) A station on 6.152 was heard 
recently identifying 2035 as TIRH, Ra- 
dio El Mundo, San Jose; usually signs 
off 2300. (Stark, Texas) 

Cuba -Hoogerheide, Wis., reports 
Radio Suaritas, Havana, spotted on ap- 
proximately 9.900 around 2200. 

Czechoslovakia -Prague noted re- 
cently ending English period 2000 on its 
9.55 outlet; measured 9.54943. (Russell, 
Calif.) Heard with English 1430 and 
1600 on 9.55 and 11.875. (Ridgeway, 
South Africa) Noted more recently 
with English 1400 -1430 and 1600 on 
6.135; and with English 0715 on 11.840 
in parallel with 15.320. (Pearce, Eng- 
land) 

Denmark -WRH Bulletin says the 
new broadcast from Copenhagen 
beamed to India -Malaya on Tue., Sat. 
is now over 15.320 at 0800 -0900. 

Dominican Republic -HI1Z, 6.112, 
Cuidad Trujillo, noted 2000 -2130. (Hoo- 
gerheide, Wis.) 

Dutch New Guinea -Hollandia radio 
officials inform Rosenauer, Calif., that 
the station is operating currently on 
7.1266 at 0415 -0630 daily and with an 
additional period on Sundays 0200- 
0400; signs on daily with "Washington 
Post March," off with Dutch National 
Anthem; news in Dutch daily 0615. 
Said, "reports from foreign listeners 
are highly appreciated and are an- 
swered by personal letter. Return post- 
age is welcome but not required. Our 
new installations are still under con- 
struction. In the near future, extension 
of power and broadcasting hours is to 
be expected." Power output at present 
is 500 watts. Particularly requested 
reports on the Sunday 0200 -0400 trans- 
mission; if possible, wants comparison 
with regular daily transmission 0415- 
0630; said no foreign listener had yet 
reported this transmission and that the 
first one to do so will receive a "spe- 
cial" verification, letter. 

Ecuador -According to a WRH Bul- 
letin, HC6GY, Radio Luz, Ambato, op- 
erates on 5.990 daily at 1000 -1300, 1400- 
1700; announcements are in Spanish 
and English. 

HC4CF, 4.930, Casilla 67, Quito, veri- 
fied by airmail; uses 1 kw.; operates 
0630 -0800, 1300 -1500, 1800 -2215. (N.Z. 
DX Times) Is often buried by HJAP, 
Cartegena, Colombia, which often runs 
to 2250 sign -off. (Stark, Texas) HC1FM, 
6.185, Ibarra, Radio Equinocial, recent- 
ly noted signing off 2130; at times has 
been heard as late as 2300. (Stark, 
Texas) 

Egypt- Ridgeway, South Africa, 
flashes that SUV, 9.985V, Cairo, has 
news, commentaries, and occasional re- 
quest recordings in a daily English ses- 
sion which opens 1145 and ends 1200A; 
opens with "Toreador Song" from Car- 
men; re -opens around 1230 in French, 
and leaves the air 1500A. 

Ethiopia Radio Addis Ababa, ETA, 
9.624, has good signal in South Africa 
around 1045; on Mon., Wed., Thur., 
Sun. has "Voice of the Evangelical," 

STAN-BURN 

CONDENSER SPECIALS 
BY PASS -ALL GUAR- 

ANTEED 
20x20 -150 Stan Burn.$0.41 
50x30 -150 Stan Burn. .49 
20x150 Stan Burn. .32 
8 -450 Stan Burn. .41 
16 -450 Stan Burn. .49 
4 Prong Vibrators each $1.29 
Lots of 12 or more.. 1.19 
Standard TV Tuners.$18.95 

SPEAKER SPECIALS! 
ALL GUARANTEED 

4" P.M. .....$1.64 
5" P.M. ...... 1.75 
6" P.M. ...... 2.41 
8" P.M. ...... 3.41 
12" P.M. ..... 6.33 
4x6 P.M...... 2.19 
6x9 .,. 3,73 
5x7 ... 3.43 
10" P.M. ..... 5.48 

NEW for '51 AUTOMATIC RADIOS 

- 

" 

s :' . List 
Price 

59 
95: 

Each auto radio is specifically designed to fit all 
1 94 9, 1950 and 1951 cars for Ford, Plymouth, 
Dodge, Chevrolet, Hudson, Henry J and Stude- 
baker, All incorporate the same outstanding fea- 
tures: Six -tube superheterodyne. Six -volt storage 
battery operation. Two dual -purpose tubes. Eig:,t- 
tube performance. Installation in a few minutes. 
Three -gang tuning condenser and tuned R.F. stage 
for extreme sensitivity. Permanent magnetic dy- 
namic speaker with Powerful Alnico No. 5 magnet. 
Low battery drain. Weight 10 lbs. 
ATTRACTIVE DISCOUNTS TO DEALERS 

CHASSIS 630 K3B Video Product 

CATHODE RAY TUBE SPECIALS 

$139.50 

7JP4 $15.00 
I0BP4 14.95 
12LP4 19.95 
I2LP4A 19.95 
14BP4 19.95 
I6DP4A 26.00 
16GP4 33.00 
I6AP4A 39.00 

RAM TRANSFORMERS 

X032 
type for 16" to 

3.85 
G.E. type for 16" to 24" 
X045 $3.85 

These are very special 
prices while they last! 

I6RP4A 26.00 
I7BP4A 27.00 
20CP4 39.95 5 
I9AP4A 47.95 
19DP4A 47.95 
24AP4A 73.00 
Single ion traps .39 
Double ion traps .59 

70° DEFLECTION 
YOKES 

Todd wired replacement 
for RCA, G.E., etc. 

Special $3.85 

ANTENNAS 
Conicals, less mast, 10 element $ 2.98 
Circle X, less mast 2.98 
Double V, less mast 2.98 
Chimney Mounts -1.12 .95 

12 or 89 
100 ft. roll strapping 2.98 
Mast standoffs .03 
30 ft. masts, each 1.59 
12 or more, ch ... ... ....... ... 1.49 
55 mil. 300 ohm wire white or black, 3000 ft. 19.97 

AUTHORIZED DISTRIBUTORS for: General Elec. 
trie, Kenrad, Tung -Sol, National Union, Jewel, 
De Wald, Regal, Automatic and Setehel Carlson. OOO 

We carry a complete line of popular makes of Radio 
and TV tubes, at 50% discount. Also many other 
special purpose and transmitting types, and all elec. 
Ironic oparts and equipment at lowest pnrices. Send 
a list f your requests for quantities d prices. 

is 

Terms: 20% with order. Balance COD. All prices 
FOB, NEW YORK Warehouse. Minimum order $5.00. 5 
Write for our latest price list to Dept. RN -12 

STAN -BURN ELECTRONICS CO. 
(C.8.S. THEATRE BLDG.) 

1697 BROADWAY NEW YORK 19, N.Y. 

RADIO - TV - ELECTRONICS 
Desperafely in Need of Trained Men 

CREI trains you for better jobs. 
higher pay -in minimum time! 

CREI's graduates are welcomed by industry, 
because CREI training offers you the skills 
and techniques industry demands. Win your 
lifetime career with CREI Residence School 
training in historic Washington, D. C. Average 
time required: 22 months. 

SEND FOR ILLUSTRATED FREE CATALOG 
Get your copy of new descriptive catalog, with 
survey of opportunities, and details of course 
and school. New classes start twice a month. 
Act now! 

CAPITOL RADIO ENGINEERING INSTITUTE 
An Accredited Technical Institute Founded in 1927 

Dept. 1312C, 16th 6 Park Rd., N.W., Wash. 10. D.C. 
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religious program in English 1100 -1130, 
sponsored by the Sudan Interior Mis- 
sion; on Wed. has English commen- 
taries 1045 -1100; jamming usually 
starts 1130 and is not heard well on- 
wards. (Ridgeway) 

France- Paris, 15.24, noted around 
1600 with music; commentary in 
French 1615. (Russell, Calif.) 

French Equatorial Africa-R a d i o 
Chad, 15.596A, noted afternoons in 
South Africa; announces "Houna Ra- 
dio Chad." (Hannaford) Ridgeway, 
South Africa, says Radio Chad now 
opens 0030 on Brazzaville's frenquency 
of 15.596, and that the channel is used 
by Brazzaville for its mid -day (local 
time) session; Radio Chad closes first 
session 0130 but interval signal (reed 
instrument) continues to 0145 when 
further session (may be different dia- 
lect) comes on the air; signal fades 
after 0200; strong 0100. 

French West Africa -Radio Dakar 
noted on 11.896 at 1400 with English 
news; strong signal, in clear. (Hanna - 
ford, South Africa) Heard with inter- 
val on 15.346 at 1405 and signing on 
1410; headline news in French 1425. 
QSL card lists scheduled on 15.346 as 
1410 -1600; 11.896 at 0200 -0320, 0700- 
0830, 1245 -1800. (Pearce, England) 

Gern any -RIAS, 6.002, Berlin, noted 
from 2200 sign -on to as late as 0400; 
carries all- German programs. (Saylor, 
Va.) Osterloog (Hamburg) noted fair 
level 0000 but with sideband interfer- 
ence from London; is buried by "Voice 
of America" at 0100. (Cushen, N. Z.) 

Pearce, England, has received word 
from officials of Radio Free Europe 
that the 11.735 channel he heard is 
used only point -to- point for relays be- 
tween various RFE stations in Europe. 
A letter to Pearce from H.Q. American 
Forces Network, APO 757, % Post- 
master, New York, New York, says 
5.470 is used for relaying AFN pro- 
grams to various AFN transmitters 
"within" Germany; no schedules were 
given. 

Gold Coast -ZOY, 4.915, Accra, is 
heard best around 1215 -1300. (Short 
Ware News, London) Best months to 
try for this one are November through 
February. 

Greece- Athens seems to have moved 
from 11.718 to 9.607 where opens 2000 
to North America. (Bellington, N. Y.) 
And now uses 9.607 for English at 1430. 
Although some time ago, Greek Armed 
Forces Station, 6.330, Athens, an- 
nounced English for Mondays 1630- 
1700, English has not been heard lately 
at that time. (Pearce, England) 

Greenland -Godthaab, 7.552, noted 
1700 -1745, mostly with music. (Nattug- 
glan, Sweden) 

Guatemala -TG2, 6.620, Guatemala 
City, noted at fair level with Spanish 
news 2000 -2030, then classical music. 
(Hoogerheide, Wis.) TGNA's new 11.85 
outlet, used parallel 9.668 around 2200- 
2230 for English broadcasts, is re- 
ported at fine level in most parts of 
the USA. 

TGWA, 9.758, sometimes has English 
around 2015 -2030. (Bellington, N. Y.) 

Haiti -4VN, 6.013, comes in fine from 

December, 1951 

High -Fidelity TV Radio 
Phonographs ° PA. Parts 
Test Equipment Tools Books 
Ham Gear Electronic Tubes 

31st year 

New Lafayette 

Catalog RiAD Y! 

IMMEDIATE 

SHIPMENTS 

COMPLETE 
STOCKS 

TECHNICAL 
SERVICE 

30 -DAY MONEY BACK 

GUARANTEE 

VISIT LAFAYETTE 
SHOPPING CENTERS 

at 
100 Sixth Ave. 

New York 13, N. Y 

110 Federal St. 
Boston 10, Mass. 

24 Central Ave. 
Newark 2, N. J. 

542 E. Fordham Rd. 
Bronx 58, N. Y. 

A practical encyclopedia used by economy - 
minded servicemen, hams and technicians 
throughout the world because they know 
they have a complete "one- source" guide. 
For quality equipment, for hard -to -get 
items, for nationally- advertised merchan- 
dise, for low prices, it's Lafayette. 

ui ,E,e RADIO & 
TELEVISION 

DIV RADIO. WIRE. TELEVISION. INC 

RUSH THIS COUPON AT ONCE 

Lafayette Radio, Dept. RL 
100 Sixth Avenue 
New York 13, N. Y. 

I need the 1952 catalog. Please rush! 

Name 

Address 

City Zone State 

PASTE ON POSTCARD 
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1 

ca/,Rli 
ANYwNfRE 

NO 

STANDARD AND 
HEAVY DUTY 

INVERTERS 

For Inverting D. C. to A. C. 
Specially Designed for operating A. C. Radios, Te le. 

vision Sets, Amplifiers, Address Systems, and Radio 

Test Equipment from D. C. Voltages in Vehi- 

cles, Ships, Trains, Planes and 

in D. C. Districts. 
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KNEW MODELS ANEW. DESIGNS 
NEW LITERATURE 

"A" Battery Eliminator, DC -AC Inverters 
Auto Radio Vibrators 

See gems jaóóen es &Mae paaay 

AMERICAN TELEVISION & RADIO CO. 

quality íP.:04m - Sú000 /931 
SAIN' PAUL 1, MINNESOTA -U.S.A 

around 2015 -2135 sign -off; all- French; 
many commercials; uses American rec- 
ords a great deal; announces "Radio 
Haiti." (Saylor, Va.) 4VEH, Cap -Hai- 
tien, 9.710, noted signing off 2100. 
(Nichols, W. Va.) Has strong signal 
mornings, usually with English pro- 
grams from 0600 or 0700. 

Holland -Current schedules for Eng- 
lish transmissions from Radio Neder- 
lands are weekdays only 0530 -0610 to 
Australia, New Zealand, and Pacific 
Area, 21.480, 17.775, 15.22, 6.025; 1100- 
1140 to South Asia, 11.73, 9.59, 6.025; 
1500 -1540 to Africa, Great Britain, Ire- 
land, and Continental Europe, 11.73, 
9.59, 6.025; and 2130 -2310 to the USA - 
Canada, 9.59, 6.025. "Happy Station 
Programs" are listed for Sundays only 
0530 -0700, 21.48, 17.775, 15.22, 6.025, to 
the Far East, the Pacific Area, and 
Europe; 1100 -1230, 11.73, 9.59, 6.025, to 
the Near and Middle East and Europe; 
1630 -1800, 11.73, 9.59, 6.025, to South 
and Central America, and 2130 -2300, 
9.59, 6.025, to North America. 

Honduras -HROW, 6.675, Tegucigal- 
pa, logged 2223 -2237 with all- Spanish 
program. (Patterson, Ga.) Tegucigal- 
pa, 6.410, no longer gives call letters 
but announces as "Radio America "; 
noted evenings. (Stark, Texas) 

Hong Kong -ZBW3, 9.525, noted with 
BBC news relay 0600, fair signal; Chi- 
nese program follows. (Dary, Kans.) 

India -AIR, 9.757, signs off 1930. 
(Bellington, N. Y.) Pearce, England, 
reports AIR around 5.990 from around 
1200; says when Andorra signs on 1300, 
AIR still can be heard in background. 
Rosenauer, Calif., lists AIR on 5.970 
from 0815 tune -in to 0915 sign -off; all - 
native; after short pause has tuning 
signal to 0930 when re -opens with pro- 
gram in native language; still on 0945 
tune -out; best 0815 -0915. 

Calcutta, 4.880, opens 0815, fairly 
good signal in Calif. (Dilg) VUB2, 4.840, 
Bombay, noted in native signing off 
1230. (Pearce, England) 

Indo -China (Vietnam) -Dary, Kans., 
reports "Voice of Vietnam" on 7.090A 
around 0730 -0900 sign -off; has English 
0800 -0830 and may continue with Eng- 
lish to 0900, not certain. 

The Indo -China station on 7.227 still 
closes around 0945. (Stark, Texas) 

Radio France -Asie, Saigon, lists Eng- 
lish transmissions as French by Radio, 
0515, on 11.830, and 0800 on 11.830; 
general news in English 1730 -1745 on 
9.524; 1900 -1915 on 9.754; 2030 -2045 on 
9.754 and testing on 11.830; 0900 -0915 
on 11.830. (United 1,9'ers) Should have 
English news also 0500. -KRB. 

Iraq -Baghdad, 11.724, has Arabic 
chanting from around 2302 -2330, then 
news in Arabic; 2345 -0010 Western 
music, followed by Arabic music. (Bel - 
lington, N. Y.) Signs on 2300 and is 
best Sat., Sun., when Canada is not 

RECORDERS-: 
TAPE AND WIRE RECORDERS 

Exclusively 
ALL MAKES NEW AND USED 

Wri +e for Details 
SONIC EQUIPMENT CO. 

3029A Webster Avenue New York 67, N. Y. 

using 11.72 at 2300. Pearce, England, 
says usually has English news 1415 and 
closes around 1500. 

Israel -"Yalei -Zahal," 4X43A, 6.725, 
Tel -Aviv, is heard 1330 -1400 with re- 
cordings. (Nattugglan, Sweden) Al- 
though "Kol- Yisrael, 9.O10A, Tel -Aviv, 
is scheduled to sign -off 1700 at end of 
English session, lately has been noted 
as late as 1825 with religious (native) 
broadcast. (Bellington, N. Y.) When 
this was compiled, the 6.83 and 9.O10A 
outlets still had news 1415, but by now 
may be on winter schedule of 1515. 

Italy -Rome has English now 1350 
on 6.010, 11.810. (Radio Sweden) Is also 
noted then on 9.575. (Pearce, England) 
Heard with news 1900 -1915 on 9.575. 
(Dary, Kans.) 

Japan -Tokyo on 6.015 does not give 
location when announcing in English 
0800; announces "This is the Voice of 
the United Nations Command Calling 
the Peoples of Korea" (sometimes 
"calling the Forces of Korea. ") (Rosen - 
auer, Calif.) Cushen, N. Z. says the 
"United Nations Command" broadcast 
is now heard daily 0600 -0900, using 
transmitters of the Broadcasting Cor- 
poration of Japan, with programs in 
Korean and Chinese for the North Ko- 
rean (Communist) Forces; the UN 
Command Radio also has programs re- 
layed by the Korean Broadcasting Sys- 
tem, Seoul; transmitters in Japan are 
JKK, 6.015; JBD, 9.505; JBD2, 9.560; 
JKH, 7.257, as well as 14 m.w. outlets. 
Time may now be 0700 -1000 since Ja- 
pan is now back on winter time.-KRB. 

The Far East Network (AFRS), 
Tokyo, is now operating with all -Eng- 
lish programs 1600 -0300 on 9.605 and 
11.825; 0345 -1000 on 4.860, 6.175; news 
1630, 1700, 1755, 2000, 2230, 0100, 0400, 
0555, 0700, 0800, 0900, 0955. (WRH Bul- 
letin) 

Gay, Calif., notes a Japanese outlet 
on approximately 6.000 in parallel with 
4.95A carrying English language lesson 
daily 0400 -0415; poor signal on both 
channels. 

Kashmir -Nattugglan, Sweden, re- 
ports Srinagar on 4.860 to 1200 sign -off. 
The Indian Listener, New Delhi, lists 
Radio Kashmir at 2130 -2330 on 4.860; 
0100 -0230, 7.270; 0700 -1200, 4.860; news 
2130 and 1030. 

Lebanon - Beirut, 8.036A, noted 
opening 2330 with march. (Bellington, 
N. Y.) 

Liberia -ELBC, 6.025, Monrovia, con- 
tinues to be heard in Eastern USA 
with fair to good signal from as early 
as 1700 to 1845A closedown; uses Eng- 
lish and plays many American record- 
ings. 

Madagascar -Radio Tananarive is 
good level in South Africa 1210 on 
3.240; slight CWQRM. (Hannaford) 
Ridgeway, South Africa, says Tanana - 

(Continued on page 136) 

Let's Swap 
EVEN -STEVEN! 

WE WANT: R89 /ARN -5 RECEIVER. Must be in orig- 
inal condition with tubes and crystals. Will trade 
or pay cash! 

WE'LL TRADE: BC -733 -D Complete with tubes and crystals (plus complete conversion instructions for 
hot 2 -meter receiver). Or we'll pay cash o 

r 
swap any other equipment. (Tell us what you want.) 

HARJO SALES CO., Dept. T -1 
341 S. Vermont, Los Angeles, Calif. 
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.erru ellristutas 
BARGAINS FROM 

OF AMERICA'S GREAT RADIO STORES 

ßte 
SLOOP 
Ap 

Wired and tested. 

NEW LOW PRICE ti Postpaid if entire 10 : (? amount is included 
with order. 

ARC- 5/R -28 
2 MTR 
RCVR 
$25.95 

Here is the 2 -meter superhet you have been look- 
ing for ! Absolutely one of the BEST available 
today ! Tunes from 100 to 116 Mcs. in four crys- 
tal channels. (Easily converted to continuous 
tuning.) Tube lineup is as follows. 
Sealed Cartons $25.95 

FREE 
one copy of Vol. 2 "Surplus Radio Conversion 
Manual" (Reg. price $2.50.) This volume con- 
tains circuit diagram and full description of 
above receiver with purchase of either unit. 

1---111011. 
ARC -5/T23 XMTR 

FAMOUS AIRCRAFT 2MTR XMTR 
COMPANION TO ABOVE RECEIVER 

This desirable VHF salitter has turret switching 
coils for all stages. Uses 1625 osc., 1625 tripler, 
832A tripler, 832A final. Range 100 -156 Mc. 4 

channels are provided using 4 separate coils in 
an automatic turret using 12 or 24V. motor or a 
manually operated system. These coils can very 
easily be rewound for 6 & 10 meters. Xmitter 
w /tubes, xtals & diagram; AA 95 only SPECIAL 

1----.0111.01 

ASTATIC 
BOOSTER 

A simplified h i g h 
gain booster using 
the famous Mallory 
inductotuner for con- 
tinuous turning over 
entire TV and FM 
spectrum. Gives ex - 
ceptional improve- 

MODEL BT-1 
ment on all chan- 
nels. Single tuning 

knob. Mahogany finished metal case. Low noise. 
For either 72 or 300 ohm line. Wgt. 5 lbs. 

SPECIAL $19.10 

ASTATIC BOOSTER 
MODEL AT -1 

Asiatic four -tube deluxe 
models -no other booster can 
do so much in improving TV 
picture contrast and clarity, 
in improving sound, in e linn- 
inatinginterference. Feature 

esclusive variable gain control and dual- tuning. 
Model AT -1 in fine furniture finish mahogany. 

SPECIAL $29.10 

1j UaI'Al1teE 
Niagara's Guarantee 

of Satisfaction 
All Items must meet 
with full approval or 
money refunded. 

irrcmozracran 
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Television interference 

tï: 

ti' 

DOES YOUR TV DROOP 

FROM TVI* BLOOD? 
BANISH INTERFERENCE WITH 

NIAGARA'S FAMOUS HIGH PASS FILTER 

Positive protection against interference from amateur transmitters, 

diathermy, and all other devices generating radio frequency inter- 

ference below 40 MCS. Designed for 300 ohm leadin. No loss in ífi 
brightness or clarity. 

' 

ìO 
VIBRATOR POWER SUPPLY 

A 
AIRCRAFT TYPE 

Vibrator power supply 
ÿi. I 

' 
delivering 300 V. D. 

'6 C. at 80 Ma. Filter It 
ti' Built -in fully wired, y: . Hewed 

and guaranteed 2 

I 
O $5.95 

i2 . 

? HEART OF THE 

w} vj >:, 
BC -221 4 

129 - ,+ 
FREQ. METER 

Manufacturer's This VFO Sub -Assembly, used in i 

. BC -221 Freq. Meter, is ideally ii 
'f* suited for home construction of: . 

V Closeouf -Brand New k =- Amateur V.F.O. 2-Freq. ' Mtr. Foundation. 3- Portable ; ' Transmitter. 4- Replacement for BC -221. 

ORIGINAL 630 TYPE 
.0 Unit contains two temperature and moisture corn -.it 
`f' 

pensating coils, wafer switch, 3 variable condens- ti,: 

a* 
tit 

16 " -2O" TV RECEIVER II 
eU, carbon resistors and silver mica condensers. 

tttff% 

FULLY WIRED and mounted on sturdy aluminum ; 

sub- chassis, ready for installation. Brand new -in 
.g 

vi Completely Wired, Aligned and Tested -Ready to $4.95 
, Install With Big 12" High Quality PM Speaker. 
1y' 30 TUBES (including 3 Rectifiers) ! 

0. i, 

'k3 High Efficiency High Voltage Circuit! ß 
IV Advanced Model 12 Channel Tuner! 1 REMOTE CONTROL v 

. ACC for Fringe Area Reception! : 

1h.. o Magnificent TV Performance! FOR THE tr 
?? THING! ?2 `o a 1 

(Plus $1.00 Book FREE!)` 
The answer to the "Remote 
Control" Experimenter 8 dream! a completely tone 1 i tyt+tt Öt- 3 -tube Remote Control Unit, 

Ba originally used as EL EC- 
TRONIC BRAIN for remote i 

,l á^ . thermostatic control of elec- 4 
trie blankets. Can be used, " : 

with slight modification, to 
control model trains, planes, {i trucks, remote on -off for ra- 
dios, open and close garage :. 

doors from your car, or to V' 
remotely control any device 
in accordance with your mon ' 
ingenuity. AND THAT'S it 
N(1T ALL! With each unit . 

we will give you, ABSOLUTELY FREE, one copy of' 
Gernsback Library's popular new book "Model Control ;( 
by Radio." 112 pages containing more than 125 illus- ß= 

1 of formulas, crammed full 'a aamc tables o trations diagrams, : 
theory and practical uses for electronic remote control. 
Itemote control unit, including fil. scour, 3000 ohm plate 

fit 

circuit "trigger" relay, completely wired with circuit 
i 

diagram, and above described book, less OM mn 
tubes. Shpg. wt. 3 lbs. All for only 7 d é7 s 

ti WEBSTER CHICAGO 
Á AUTOMATIC 3 -SPEED ti 

(á RECORD ti 
ìi CHANGER 
o 
ti- 

O 
ti- 
O. 

uoriginal 
packing. 

New Low Price 

TYPE 100 - 
SERIES 

A fortunate 
purchase makes 
it possible for 
us to offer these 
foe, new record changers at 
less than regular manufac- 
turer's cost. Made by Web- 
ster- Chicago and only introduced on the market a few 
months ago as one of their latest models. Plays 12, 10 
or 7 inch records at 33%, 45, or 73 R.P.M. New spindle 
carefully lowers unplayed record stack. Balanced arm 
assures l i g ht nee d le pressure sure and long wear. Needle-tip 
'n ded for standard or micro-groove records. - 

side -out records played without any adjustment. Pickup 
arm comes to rest position after last record has played. 
Complete factory packed and sealed record changers, 
normally listing at $47.50 -while they $24 85 last. Shipping Wgt. 15 lbs ajG J 

(included) j d s d In 
.(} P y Y 

D 

ONE OF AMERICA'S GREAT 

ca ett 
RADIO STORES 

RADIO 
SUPPLY 
CORP. Dept. R-12-1 

NOTICE 
Minimum Order 
$5.00 F.O.B. our 
N.Y.C. Whse. 20% 
Deposit if not rated. 
Prices Subject to 
Change Without 
Notice. 
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You'll find it 

in the 

MASTER 

The Industry's OFFI- 
CIAL Buying Guide of 
Radio- Electronic -Tele- 
vision parts and equip- 
ment. 

1100 Pages 

Hard Cover 

Permanently Bound 
Fully Indexed 

Over 75,000 Items 
Over 7000 illustra- 
tions 
Weight -5 lbs. 

Size -81/4 x 103/4" 
Serving the Industry 
16 years 

Th.s special offer avail- 
able ONLY thru Distrib- 
utors (Publsher's price 
is $6.50). The Distrib- 
utors absorb the bulk 
of the cost for the Priv- ilege 

n othe r front9 cotheir 

No More 

Files of 

Small 

Catalogs and 

Loose 

Literature 

When you BUY -- SELL -- SPECIFY 
you must have the MASTER 

This single volume replaces all other small catalogs 
Over 90% of the products manufactured in the Radio -Electronic -Television 
Parts and Equipment Industry are catalogued in this BIG 1100 page 
MASTER Buying Guide. Complete descriptions, with specifications and 
illustrations ore written and compiled by each manufacturer covering 
such products as: tubes, instruments, TV parts, transformers, capacitors, 
resistors, test equipment, relays, coils and antenna equipment. Also re- 
cording and PA systems, intercoms, tools, hardware, switches and thou- 
sands of associated products. IT'S YOUR "RADIO BIBLE" -SAVES YOU 
TIME AND MONEY. 

BE MASTER -Minded -GET your copy NOW 
from local Distributor 

UNITED eATALO I PUBLISHERS, INC. 
J 

ONLY available thru Distribu 
I 110 Lafayette St., New York 13, N. Y tors at this special $1.95 price 
Law Iar .a mew avert: mew mom .tom =Milt :alit' . - tip S - - - {, 

"just like 
being there" 

Model 
1401 Recorder 

installed in ,llodel 
501 Carrying Case 

By any standard of comparison, the 
best huy in the tape recorder field. 
Model 1401 - Basic recorder ready 
for installation. Professional user's 
net price S345.00. 
Write for Bulletin #102 

Manufactured By \ Berlant Associates 
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4917 W. Jefferson Boulerord 
Los Angeles 16, Californio 

Watch for New Concertone Recorder! 
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TUBES RECEIVING & TRANSMITTING 
STANDARD BRANDSRMA GUAR. 

OC3/VR105 6BC5 . .5 .79 7N7 S .99 
$1.35 6BG6G 

0D3 VR150 .95 6BH6 
. . 1.29 7Q7 
. . .99 7Y4 

.79 

.89 
054 .59 66J6 
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12A7 . 
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1A56T ... .69 6C4 
1A7aT ... .99 6C5GT 

.69 
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12AT1 

.. .69 .. 1.29 
103 .89 6C6 
R-11306 EC176G 

.89 
. 2.49 

12AU6 
12AU7 

.. .89 .. .99 (1855) . 9.95 6D6 
1CSGT .. .89 6F6 

.99 

.99 
128E6 
12F5GT 

.. .89 .. .89 
1D8GT 
IG4GT 

.. .89 6F6GT 
.99 6F6G 
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12K7GT 
1268 . 

. .99 .. .99 
1G6GT 
1H5GT 

.. .89 EG6G .. .99 6H6 
. . 1.29 

.89 
125A7 
125C7 

.. .89 .. 1.19 
1L4 
1 LA4 

.79 6J5 
. .. 1.09 6J6 

.69 
1.29 

12SF5 
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11.46 
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.99 
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12567 

. .89 
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1LN5 

. .. .69 667 
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.79 
.99 

125L7GT 
125N7GT 
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. .89 
iTSGT 
1Q5CT 

.. .99 6L6 .. .99 6L6G 
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1.59 
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125117 ... .76 
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1%2 
2.1214 
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1.15 
.99 
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.99 
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2J27 

.. 6.49 65A7 ..25.90 65C7 
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. . 1.39 
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1978 .... 1.09 

1.08 
2J31 
2J37 

..25.75 6507 ..11.90 6SG7 
. . .99 
. . 1.38 

24A 
251.601' 

.99 .. .99 
2J39 
2J48 

..5.50 65H7 

..25.75 65J 7 
. . .99 

. . .89 
25Z5 
25Z6GT 

.. .89 .. .79 
253 
2746 

12.95 6567 .. 2.29 65L7GT 
. .69 
. .99 

27 
31 

.69 

.69 
3C30 
3CP1 

.. 3.95 65N7GT .. 4.90 65Q7GT 
. .79 
. .79 

35L6GT 
35W4 .... 

.. .89 
.59 

3DP1 
3DP1A 

.. 3.95I6T8 
. 6.95 6V6GT . 

1.09 
. .69 

35Y4 .... 
35Z5GT 

.89 .. .59 
306 1299. 
3 G P 1 

.49 6W4GT .. 4.50 63(507 . 

. .79 39 44 ... 

. .69 41 
.79 
.89 

3Q4 
3Q5GT 

.89 6Y6G .. 
1.19 7A5 

. .09 42 
.99 43 
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.99 
5131.4 
5T4 

4.50 7A6 
1.80 7A7 

.79 45 

.99 5085 .... .99 
.89 

5U4G 
5V4G 

.69 7A8 
1.20 7AG7 .. .89 SOL6GT 

1.99 S0Y6GT 
.. .79 .. .89 

5Y3GT 
6A6 

.59 
.99 

784 .79 58 
785 .79 71A 

.79 

.79 
6A7 
648 

1.29 
1.05 

787 .89 76 
788 .89 77 

.49 
99 

6AB7 
6AC7 

.. 1.29 .. 1.19 
7C4 78 

1203A . .59 80 
.99 
.79 

64070 
6AE5 

.. 1.49 .. .99 
7C5 .79 117L/ 
7C7 1.39 M7GT .. 1.59 6AG5 

6AG7 
.. 1.09 .. 1.99 

765/1201. .99 117Z3 
7E6 .89 304TH ... .69 

9.90 
6AKS 1.69 7F7 .99 WL417A .. 9.90 
6A1-13 
6AU6 

.. ,, ,79707 

.. ,79 
.88801/VT62. 

767 .89 
59 

1005iVT195 .79 
6B4G .. 1.39'7)7 .99 7193 .... .49 
608G 
66A6 

. . 1.09 767 1.29 9004 .... .. .79 7L7 .99 HV-18 ...12.90 
.59 

PRECISION RESISTORS -1% and 2% 
OHMS 

3:3.000 
50 40.000 
10.000 50.000 
250,000 ohms 1 Meg 

84.000 1 35C ea. 120.000 } 30 for g3 220.000 1 

700 each 

STANDARD BRAND HIGH CAPACITY CONDENSERS 
Cap. 50MFD ng 150 V. lOOSIFD , .,1' 69e 6000 MFD ? 15V 51.59 
MINIMUM ORDER -55.00. 25% deposit with order, balance C.O.D. All merchandise subject to prior sale. F.O.B.. N.1., .. N. Y. WRIT!: FOR FREE CATALOG. 

ADAMSON ELECTRONICS CO. 
1978 Arthur Ave., New York 57. N. Y. Tel. CY 9.0979 

Mobile Converter 
(Continued from page 51) 

gain is such that a wire scraped with 
a screwdriver, a few feet from the 
antenna, produces noise in the receiv- 
er at any dial setting, which we fig- 
ured was about good enough. 

The very low value of resistors 
shown in the screens and plates may 
lead to some question, but their values 
are sufficient, since only eighty volts 
are used (from the BC set) as "B- 
plus." This voltage is dropped to 
about fifty volts for the 6C4 oscillator, 
which results in almost complete free- 
dom from warm -up drift. At no time 
in a month's operation has it been 
necessary to retune after a transmis- 
sion to insure hearing the comeback 
in a QSO, irrespective of battery con- 
dition. The low oscillator voltage and 
lack of varying filament /cathode ca- 
pacity due to the grounded cathodes, 
really is worthwhile. 

As used, no switching is necessary, 
but a circuit is shown for those desir- 
ing such switching to a BC set. Pri- 
marily designed for mobile use, the 
little job is really hot ahead of a com- 
munications receiver, for fixed station 
use. It is particularly useful with 
surplus receivers, for extending cov- 
erage, or for some of the simpler re- 
ceivers which do not employ a tuned 
r.f. stage. Its use with this last type, 
for ten meter reception, will be highly 
satisfactory. Filament and "B- plus" 
drain are very reasonable; "robbing" 
from any receiver is eminently practi- 
cable without overload. 

Since so few parts are used, the con- 
denser types specified are urged 
strongly. The cost is negligible and 
good performance is assured through 
their use as bypasses and blocking 
condensers. Cheaper types will save 
only pennies. As always, quality com- 
ponents pay off. Don't revise the cir- 
cuit, and don't use inferior parts, and 
you'll have a converter that can't be 
touched by some costing triple the 
outlay entailed. Hope you enjoy 
building it as much as we did, and 
we're sure you'll enjoy operating it. 

30 

"A $500 dual speaker, a Williamson am- 
plifier, a transcription turntable - and I 
hafta hear Beethoven through a tin horn!" 
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Sound Engineering 
(Continued from page 74) 

the ground return system used by 
street cars, power houses, pole trans- 
formers, etc. Consequently, if both ends 
of the shield are connected to ground 
at points "x" and "y," any electrical 
currents which might be flowing 
through the ground at that point will 
have a path of very low resistance via 
the shield to the other end, then down 
the ground wire, and back to the start- 
ing point through the earth. 

When an electric current flows 
through a conductor, magnetic lines 
of force are created which expand and 
contract about the conductor, if the 
current is an alternating one. If there 
is another conductor within the lines 
of force, they cut the second conduc- 
tor and induce a current. This current 
will have a characteristic similar to 
the one inducing it. 

This is precisely what happens when 
ground currents flow through a shield 
which is attached to the ground at 
more than one point. The result is that 
the audio current -carrying conductors 
within the shield have an additional 
voltage induced in them in the form of 
noise caused by oscillating ground cur- 
rents flowing over the shield. These 
ground currents which are induced in 
the shield as a result of several 
grounds are known as "ground loops." 
The dotted lines indicate how these 
loops may develop. 

If the practice which is general 
throughout the radio industry is fol- 
lowed; namely, grounding at several 
points, it may readily be seen that each 
additional ground provides another 
path for the ground currents. The net 
result is that instead of helping the 
situation it is actually made worse. 
Therefore, the shield must be grounded 
only at one end and covered on the 
outside with an insulated covering to 
prevent ground loops. 

If the transmission ground system is 
carefully adhered to, noise and hum 
pickup will be reduced to a minimum. 
This system also allows the ground to 
be "lifted" at a particular piece of 
equipment for testing. 

The material contained in this arti- 
cle was supplied by and through the 
courtesy of Hollywood Technical In- 
stitute, 3359 Cahuenga Blvd., Holly- 
wood, California. 

(To be continued) 

Fig. 8. How ground loops are created. 
See text for explanation of this illustration. 
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the Complete Transformer line 

that Meets Military Specifications 
If you require fully approved MIL -T -27 Transformers and Filter Reactors for 
prototype models, pilot runs or special applications, and need them in a hurry 
-call your electronic parts distributor for quick service on CHICAGO Hermeti- 
cally- Sealed units. Chances are he'll have them in stock -and you'll save 
valuable time and effort. There's a complete range of CHICAGO MIL -T -27 
Transformers available: Power, Bias, Filament, Filter, Audio. 

CHICAGO Hermetically- Sealed Transformers are the world's toughest units, 
preferred by engineers for those rugged applications. These stock transformers 
may be incorporated in your equipment with full assurance that they meet 
complete MIL -T -27 specifications. 

SEND FOR "NEW EQUIPMENT" TRANSFORMER CATALOG 

Have the full details at your fingertips on CHICAGO'S New Equip- 

ment Line- covering all MIL -T -27 units as well as famous Sealed - 

in -Steel transformers engineered for every application and geared 
to today's circuit requirements. Write for your free copy of this 

important catalog today, or get it from your distributor. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 
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USE PHOTOFACT 
the world's best Radio -TV 

service data -it pays for 
itself every working day 

EARNS ! 

EOR YOU 

EVERY 
DAY 

i 

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! 

'Except those followed by asterisk (5) or letter A. 

PAY AS YOU EARN! Ask 
your distributor about this amaz- 
ing plan. Only $18.39 puts the, 
entire profit-boosting Photofact' 
library in your shop now! 

NOTE: Our FREE Folder offer is limited to 
Service Technicians only. Attach coupon be- 
low to your letterhead and mention your 
jobber's nome. If you have no - letterhead, 
send coupon to your jobber. Experimenters 
and others may obtain the Photof act 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 
TV- $1.00. Record Changer or Comm. Receiver -15c. AM /FM 50c 

Name 

Address 

City 
L 
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TV 

AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 

HE creation recently of the post 
of Service Manager by the Radio - 
Television Manufacturers Asso- 

ciation and the appointment of E. W. 
Merriam, former chairman of the 
RTMA Service Committee, to fill it is 
a good development. It is concrete 
evidence of the industry's awakened 
consciousness of the needs of the inde- 
pendent service forces and a tangible 
step in helping to solve the problems 
that have bedeviled the independent 
service business men. 

In a recent speech Glen McDaniel, 
president of RTMA, pointed out the 
reasons for the Association's move in 
creating this new department. Speak- 
ing of the flood of criticism that had 
been leveled at independent television 
servicing, he said, "there always have 
been some difficulties in the field, and 
all of you will recall the prewar cru- 
sades of newspapers and other publi- 
cations -all media rivals, by the way 
-over incompetent and dishonest 
practices of a small minority of un- 
scrupulous servicemen or dealers. So 
the outcry is not new; it's just louder. 
There are two reasons for this: (1) 
radio repairs seldom are as expensive 
as those on a TV receiver and (2) 
many persons are unable to detect 
faulty sound reproduction in a radio, 
whereas even a child can note distor- 
tions or other obvious faults in TV 
picture reception. 

"While there are unquestionably 
some grounds for complaint on the 
part of the public, much of the criti- 
cism that has been directed against 
the servicing segment of our industry 
is unfair in that the entire industry is 
damned for the offenses of a very few. 
Moreover, many consumer complaints, 
when investigated, turn out to be un- 
founded and result chiefly from the 
complete technical mystery that a tele- 
vision receiver presents to the'average 
owner. 

"I believe the vast majority of TV 
service technicians are honest and that 
there are no more unscrupulous or dis- 
honest operators in the TV servicing 
field than in any other similar occupa- 
tion. And I also believe that the only 
way to control larceny in any form is 
to enforce existing laws which prohibit 
it. You do not make a thief honest 
merely by passing a new law compel- 
ling him to take out a license. 

"TV set servicing has been handi- 
capped from the beginning by a short- 
age of trained service technicians due 
to the newness of the art and its tech- 
nical complexities. Yet the American 
public has taken this remarkable de- 
vice into the home as casually as any 
of the relatively simple gadgets which 
make life more pleasant. 

"The rapidity with which television 
has grown since World War II -de- 
spite a three -year -old 'freeze' on TV 
station construction -has made it diffi- 
cult, if not impossible, for the industry 
to train servicemen as fast as set 
ownership has grown." 

RTMA's Plans 
One of Mr. Merriam's first jobs is to 

promote training courses for service 
technicians in the nation's trade and 
vocational schools. A recommended 
agenda for a training course was pre- 
pared by a sub -committee of the Serv- 
ice Committee and has been distrib- 
uted among trade and vocational 
schools. A complete course is now in 
preparation. 

It has been obvious for a long time 
that aggressive action was necessary 
to interest more and more people in 
television installation and service as a 
vocation if the industry is to capitalize 
on the growth that is being made pos- 
sible through the rapidly expanding 
developments. The unavailability of 
trained or even semi -trained men has 
been a serious handicap to independent 
service operators everywhere. 

' The defense program has had a dual 
effect on the independent servicing 
forces. The draft is taking thousands 
of men who normally would be avail- 
able for training and employment in 
installation and field service work. 
This has served to cut down the sup- 
ply of men available for training and 
employment. 

On the other hand, many of the best 
skilled technicians left the service field 
to take jobs in manufacturing plants 
to work on electronics equipment pro- 
duction or some other phases of the de- 
fense program. This "squeeze" has 
thrown the responsibility and espe- 
cially in television installation and 
service, on the shoulders of a decreas- 
ing service force. 

The action of RTMA in developing 
a program to encourage definitive 
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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 , . . 

TWINSET* 
Weighs only 1.6 oz. 

MONOSET* 
Weighs only 1.2 oz. 

C.A.A. Approved r 

Write m for free folder -Or see your Parts Jobber. 

{y 
FLE-Ç 

; RADEMARK 

hearing at its best 

ELECTRO- ACOUSTIC DIV. -DEPT. E -12 
TELEX PARK -ST. PAUL 1, MINN. 

In Canada, Atlas Radio Corp., Toronto 
STANDARD OF THE WORLD FOR QUALITY HEADSETS 

istoitti:V 
s 

with 
easy -to- install 

BLONDER -TONGUE 

ALL -CHANNEL 
MASTER 

ANTENNA 
SYSTEMS 

No signal loss 

For systems supplying up 
to 2000 TV sets 

No "Extras " -Transformers 
built in, Coax Connectors 
not needed 

Required for Installation 
1 good antenna 
1 screwdriver 
1 pair of pliers 

( Literature on Request write Dept. E 

BLONDERTONGUE LABS. 38 N. Second Ave., Mt. Vernon, N.Y. 
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Distribution Amplifier 
8 TV Set Outlets 
Model #DA8-1 -M 

List Price $87.50 

Distribution Amplifier 
2 TV Set Outlets 

MODEL 4.DA2.1 -M 
List Price $39.50 

Model #CA -1 -M 
List Price $77.50 

Commercial Antensifier 
(30 Times Gain) 
Use As Pre -Amplifier, Line 
Amplifier or de -luxe Booster 

With the New Improved 1951 

Progressive Radio "EDU -KIT" 

ELECTRICAL AND RADIO TESTER RA- 
DIO TROUBLE -SHOOTING GUIDE BOOK 
ON TELEVISION MEMBERSHIP IN RA- 
D10- TELEVISION CLUB ELECTRIC 
SOLDERING IRON CONSULTATION 
SERVICE QUIZZES 

ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 
FREE TOOLS WITH KIT 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 
bottom price. Our kit is designed to train Radi 
facts of Radio Theory and Construction Practice 
You will gain a knowledge of basic Radio Princi 
tion, Radio Transmission and Audio Amplification 

You will learn how to identify Radio Symbo 
radios, using regular rad io circuit schematics; 

; parts how to wir and solder in a professional 
operate Receivers Transmitters, d Audio Ampl 
service and trouble -shoot radios. In brief, you w 
Radio exactly like the kind you would expect to r 
ing several hundreds of dollars. 

a home study course at a rock 
o Technicians, with the basic 
expressed simply and clearly. 
Ales involved in Radio Recep- 

is and Diagrams; how to build 
how 

You 
u will how vlearn sd to 

ifiers. You will learn how to 
ill receive a basic education i 

eceive in a Radio Course cost- 

THE KIT FOR EVERYONE 
The Progressive Radio "Edu -Kit" was specifically prepared for any person 

who has a desire to learn Radio. The Kit has been used successfully by young 
and old in all parts of the world. It i not necessary that you have even the 
slightest background in science radio. 

The Progressive Radio 1 f' Edu-Kit" is used 
a 

d by many Radio Schools d Clubs 
in this country and abroad. It is used by the Veterans Administration for Voca- 
tional Guidance and Training. 

The Progressive Radio 'Edu -Kit" requires no i tructor. All instructions 
are included. All parts are individually boxed, and identified b 

a 
y name, photo- 

graph and diagram. Every step involved in building these s is is carefully 
explained. You cannot m ke 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 ex- 
plained. Every part is identified by photograph and diagram; you will learn the 
function and theory of very part d, 

The Progressive Radio 'Edu -Kit" uses the principle of "Learn By Doing ". 
Therefore you will build radios to illustrate the principles which you learn. 
These radios are designed in a modern manner, according to the best principles 
of present -day educational practice. You begin c by building a simple radio. The 
next set that you build is slightly more advanced. Gradually, in a progressive 
manner, you ill find yourself constructing still more advanced radio sets, and 
doingw work like a professional Radio Technician. Altogether you will build 
fifteen radios, including Receivers, Amplifiers and Transmitters. 

The Progressive Radio "EDU -KIT" Is Complete 
You will r every part necessary to build 15 different radio sets. This 

includes tubes, 
receive 

variable s 
tie 

offers, electrolytic condensers, mica 
condensers, paper condensers, resistors, tie trips, Is, tubing, hardware, etc. 

Every part that you need is inluded. In addition these parts are individually 
packaged, so that you can easily identify every item. 

TROUBLE -SHOOTING LESSONS 
Trouble -shooting and servicing lessons a included. 

in 
will be taught to 

recognize and repair troubles`. tc While re learninq this practical way, 
you will be able to do many a repair 

you 
for your neighbors and friends, and 

charge fees which will far exceed the cost of the Kit. Here is an opportunity 
for you to learn radio and have others pay for it. 

THE PUBLIC APPROVES! 
COMMENTS FROM SATISFIED USERS OF THE PROGRESSIVE RADIO "EDU- 

VETERANS ADMINISTRATION, 
PHYSICAL MEDICINE REHABILITATION SERVICE, 
WAcHINGTON, D. C. 

"This morning I was showing the Progressive Radin 'Edu -Kit' to or of our 
representatives from our Branch Office ' 

s 

Richmond, and already he wants me to 

o 
purchase some for his hospitals . As indicated in previous correspondence. 
I took the Progressive Radio 'Edu -Kit' to our Veterans Administration Hospital 
at Fort Thomas, Kentucky. Both instructors and patients worked them, an d they 
proved quite . atisfactory." 
ROBERT L. SNUFF, 
1534 Monroe Ave., Huntington, W. Va. 

"Thought I would drop you a few lines to say that I have bought a Progressive 
Radio "Edu -Kit' and was really amazed that such a bargain can be had at such 
a low price. I have already started repairing radios and radio -phonographs. 
Friends were really surprised to se 

e 
me get into the swing of it so quickly. The 

trouble -shooting tester that came with the kit is really swell, d finds the 
trouble if there is any to be found. Everything you say about your kit is true." 
DOMINICK STRACUZZA, 
111 Clarence St., London, Ontario 

I a m very satisfied with the Progressive Radio 'Edu -Kit' which I bought 
from you. I did not know anything about radio, but now I feel as though I have 
been in the radio business for years. Your kit is simple and educational. I enjoy 
working with it." 
Order your Progressive Radio "EDU -KIT" Today, or send for further 

information. 
Postage prepaid on cas91. orders. O. D. orders accepted in n. R. A. 

PROGRESSIVE ELECTRONICS CO. 
497 UNION AVE., Dept. RM -12, Brooklyn 11, N. Y. 
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THE JUNIOR SUPER -METER 
THE MOST COMPLETE AND COMPACT 

MULTI- SERVICE INSTRU- 
MENT EVER DESIGNED! 

Measures: 
e Voltage 
o Current 

Resistance 
e Capacity 

Reactance 

e Inductance 
Decibels 

Plus Good -Bad scale for checking the qual- 
ity of electrolytic condensers. 

Specifications: 
D.C. Volts: 0-7.5/75/150/750/1500 Volts. 
A.C. Volts: 0-15/150/300/1500/3000 Volts 
Resistance: 

0- 10,000 /100,000 ohms. 0 -10 Megohms. 
D.C. Current: 0-7.5/75 Ma. 0 -7.5 amperes. 
Capacity: .001 Mfd. -.2 Mfd..1 Mfd.- 20 Mfd. 
Electrolytic Leakage: Reads quality of electro- 

lytics at 150 Volt test potential. 
Decibels: -10 Db. to + 18 Db. +10 Db. to 

+38 Db. +38 Db. to +58 Db. 
Reactance: 15 ohms -25 K ohms 15 K ohms 

sx57 , % $2140 - Indu 

Handsome round cornered molded 

plete with all test leads and instrmc- 
bakelite case 3 " "x21 "' corn- 

ctance:.5 Henry -50 Henries 30 Henries fions. -10 K Henries. 

2.5 Megohms. 

SOLD ON EASY PAYMENTS 
AT THE NET CASH PRICE 
No interest or carrying charges added. Simply remit $5.40 with order, pay balance 
$4.00 per month for four months. 

MOSS ELECTRONIC DIST. CO., INC. 
38 Murray St., New York 7, N.Y. Dept. B -5 

DID YOU CET IT? IF NOT . . 

SEND NOW FOR B -A's 
136 BIG PAGE 

CATALOG 

gpD10 
tysz 

TELEVISOR 
ELE[IR01111 

5 
{ óimñi[r¢iéiúe 

u+i^[' ' 

` rnr[,+[ons . recm, 
u[ [ 

. INCCUDING 21 PASES OF 

DOIIAR-SAYING 84RGAINS! 

BURSTEIN -APPLEBEE CO. 
1012 -14 McGee St. 
Kansas City 6, Mo. 
Send your 1952 catalog to: 

FREE 
Name 

Address 

City State 

BURSTEIN-APPLEBEE CO. 
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KITS KITS KITS 
5- Variable condensers, i to 3 gang, 

AM, FM & SW types. 
30 -Aube sockets, all types and sizes. A. 
50-Knobs, Standard types; slip -on. Ass't. 50- Ceramic insulators; various types. Asst. 50-Iron cores. Ass't. 50-Terminal strips. A 

KITS 

.j. T 

each 
as. 

transformers, 50 -R. asst types. 50-R. F. Chokes. Asst. 

KITS KITS KITS KITS 
.. 40 -W. W. Resistors 5 -20 W. Asst. 

25 -W. 1V. Resistors 25 -100 W. Asst. 40- Precision W. W. Resistors, 1 
W. Asst values. $ loo -ceramic s condensers. Ass't. Q5 100 -Mira nonde s Ass't. 

100-Carbon resistors 1/ & & x W. Asst. 
100 -Paper tubular condensers. 100- 

1000 DC vkg. V. Ass't capac- 
20- Fities. 

condensers. Asst. 20-Filter condensers. Ass't. 12- Relays, telephone and other 
types. Ass't. 

each 

XTALS XTALS XTALS XTALS 
FT- 243 -3245 K.C.; 3525 K.C.; 3655 K.C.; 3980 

K.C.; 4110 K.C.: 4780 K.C.: 5030 K.C. 59c ea. 
3 for $1.50 

FT- 243 -3700 K.C. 
SCR -522 XTALS -7890 K.C. ; 7920 K.C...$1.39 

$1.39 ea. 
ea. 

BC -610 XTALS -FT- 171 -R; 2220 K.C..... 
TG -10 ELECTRIC CODE KEYER...........$49.95 59e ea. 

Reconditioned, like new. Less tape compi. with tubes. & reels, 

COAXIAL CABLE 
11G-21 /u 53 Ohms 8c per ft. 

CONTROL CABLES -MC -124 
rcvrs, 20 ft. long. With Forcer splines & nlpass 

BC -191 AND BC -375 TUNING 
$3.79 

UNITS 
TU -26. 200 -500 K.C.; TU -10, 10 Me -12.5. NEW ea $2.49 
Cases for above CS -48. NEW ............ 

ANTENNA LOADING UNIT 
ea. 69c 

BC -306. For use with RC -375 Transmitter. Range 200 K.C. to 500 K.C. Velvet Vernier 
NEW Dials. $2.49 

METERS 
a. Freq.: 350 -450 Cyc. 3" round, Aircraft type. b. 0 -125 V. A.C. 400 Cyc. 21 /q" round, type PRICE 

Aircraft 
$14.50 

G.E. SYNCHRO CAPACITOR 
MOD. #2, TYPE #9C. 30 -30 -30 Mfd. Delta Con- nected. 90 V., 60 Cyc. Oil Filled. 
Size: 5 "x6 "58 ". Wt. 14.8 lbs. Tested 

Top term. 
at 1250 

V. D.C. New 
SUBMINIATURE TUBES 

$6.95 

Triodes -Type 
u 

known. Fil.: .8 V. @ 30 Ma. Plate: 45 V. Can be used for meter 
miniature amplifiers. 

5 for $2.00. Minimum order 
rectifiers or 
5 

ASSORTED PARTS PACKAGE 
Approximately 15 lbs. $1.49 
All prices F.O.B. Minimum order $2.00. 25% de- posit required with all orders. Prices change ithout notice. 

subject to 

UNITED SURPLUS MATERIALS 
312 South Halsted Street, Chicago 6, Illinois 

training in television installation and 
maintenance work in the trade and vo- 
cational schools is a move that should 
be supported whole -heartedly by every 
independent service operator in his lo- 
cal community. A vastly expanded pool 
of trainee technicians will be a "must" 
after the station construction freeze is 
lifted and u.h.f telecasts become avail- 
able. 

A Service Responsibility 
When a manufacturer runs into a 

problem of shortages in skilled labor 
to handle his production requirements 
he sets to work to find out how they 
can handle the required production 
with the skilled men available. Time 
studies will sometimes disclose how 
man -hour production can be increased 
by changes in the production proced- 
ures. Or new tools may be developed 
that will increase the man -hour pro- 
duction. 

This is the problem that faces the 
independent servicing industry -how 
to handle more installation and main- 
tenance work with the skilled per- 
sonnel available. Again, this will be 
especially true when the shackles of 
the "freeze" have been broken. It is en- 
tirely possible that out of necessity a 
highly efficient type of independent 
service business will come into being 
which will be capable of handling the 
expanding requirements of television 
installation, maintenance, and service 
satisfactorily with the trained person- 
nel available. 

Service as a Business 
Many of the hundreds of readers 

who have written for a copy of the 
bulletin "TV Service Business Manage- 
ment" have asked what steps they 
should take to entrench themselves 
against the future competition of such 
organizations as Western Union Serv- 
ices, Inc., or any other independent na- 
tional servicing organization that may 
be started. 

It has been pointed out on numerous 
occasions in this department that the 
two factors in which big business may 
be superior to small independent serv- 
ice operators will be in their service 
selling campaigns and in the mainte- 
nance of good customer relations. 

Properly conducted service selling 
programs will provide a comparatively 
consistent volume of business. The 
basic weakness of independent service 
business has been in its drifting along 
with the industry's sales cycles with- 
out trying to find some way to cushion 
the regular periods of business slumps. 
Since the income of a service business 
is largely from the sale of labor or 
"time" these slumps force a drastic 
curtailment of trained service per- 
sonnel. Then when service business 
climbs sharply and rapidly -as it al- 
ways does after a bad slump -the 
shop is swamped and work lags far 
behind. This does not tend to create 
contented customers. 

There is some parallel in the history 
of the automobile maintenance busi- 
ness. During the first twenty -five years 
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GREAT JANUARY ISSUE! 

RADIO ON THE MAIN LINE 
More equipment -more employees, 
as 96 railroads invest 81/2 million 
dollars in greater safety 
and speed with two -way radio. 

SERVICING AUTOMOBILE 
RECEIVERS 
Here's how you can operate a profitable 
auto servicing business. 

TUNING THE 75 METER 
LOADING COIL 
Maximum performance from mobile units 
with this simple method of tuning your 
whip antenna. 

VACUUM TUBE KEYED 
TRANSMITTER 
Build this compact transmitter 
for C.W. Hams. Adaptable for phone. 

COMPACT HIGH GAIN 
AMPLIFIER 
Construction details. Low -cost 
unit provides for both phono and 
microphone -tape head inputs. 

Many Other Important Articles 
Plus 
All Regular Features - 
Departments 

RRUID.& 
TELEVISION 

NEWS 

Publishers also of; RADIO -ELECTRONIC ENGINEERING Edition of RADIO & TELEVISION NEWS POPULAR PHOTOGRAPHY 

PHOTOGRAPHY ANNUAL 1952 Edition FLYING MODERN BRIDE FICTION GROUP ZIFF -DAVIS COMICS 

ZIFF -DAVIS PUBLISHING COMPANY -366 MADISON AVENUE, NEW YORK 17, N. Y. 
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Model 
M -51 

for emergency communications 
USED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA, CAL. 

POLIcLARM MONIfMOIO 
5 Models For All Systems 

Says S. L. Grant, City Manager, Winchester, Virginia . . 

"I think you have a receiver that is well 
built, and I see no reason why it should not 
be in demand by all public works depart- 
ments that have a transmitter available." 

Users of FM 2 -Way Radio Communications 
equipment throughout the entire nation, find 
Polic -Alarm and Monitoradio a welcome in- 
novation to low -cost mobile communications 
radio . 

6 VOLT MOBILE 

M -51 
Tuneable 30 -50 MC 

M -101 
Tuneable 152 -163 MC, 

115 VOLT AC -DC 

PR -11 
Tuneable 30 -50 MC 

PR -8 
Tuneable 152 -163 MC 

AIRCRAFT 

AR-1 
AM Tuneable 108 -132 MC 

115 Volt AC -DC 

For Complete Information: See Your Jobber -Or Write Us Today 
RADIO APPARATUS CORPORATION 

55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 r 
BUY WITH CONFIDENCE 

5 DAY MONEY BACK GUARANTEE 
ELECTRONIC SURPLUS MATERIALS 

SPECIAL CHRISTMAS BONUS 
25% discount if 2 or more of each starred ( *) item 

is ordered 

HEY, MAC! 
Send a penny postcard TODAY for our giant bargain catalog 
already mailed to many thou- 
sands of regular customers. Your chance to save big money on 

TV and radio items for servicemen and builders. Everything in stock! Quick shipment and fair dealing always. 
WEBSTER -CHICAGO 3 -SPEED CHANGER 

Famous Model 100 
Plays 7 ", 10" and 12" records at 331/2, 45 end 78 RPM. Brantl ew and fully guaranteed. Don't wait -buy now at less than 1/ regular list price! Mod- ernize that old record player while these fine changers are available at our record low price! 

SUPER V -BEAM 

$295 each 

in Lots of IO 

Only $3.25 Each, Singly 
Pre -assembled V -Beam for one-man quick -up. High gain and excellent directivity on all channels. Shipped less mast. Wonderful for fringe areas. 
Approved Value 

installation men everywhere. Un- 

BIG SAVING! 300-OHM TWIN -LEAD! 
Standard 300 -ohm twin -lead recommended 
for outdoor se. Will withstand severest $ 1 995 weather conditions. Buy in quanti and 
Save at our record low price. Per 1000 ft. 

STARELECTRONIC 
DISTRIBUTORS, INC. 

Dept. -7736 S. Halsted, Chicago 20, III. 
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AUDIOTONE CONTINUITY & LEAKAGE TESTER -New Item Not Surplus $1950 1 Tests by Sound; No Tubes Wide Range Checks all Circuits Safe 
O Ohms to 100 Megohms Current, 300 Microamps. * 1RPM 110V 60 cy. MOTO R, high 

gear torque ratio, ideal for experiment - 
$ 1.69 s, model builders 1 .7 RELAY, SENSITIVE; SIGMA #5, dual coils, 130 ohms, SPOT, operates on 1.95 2 -24 VDC (Sealed Type 52.95) 

RELAY, SENSITIVE; SIGMA #5, dual 5000 ohm coils, plate circuit type op- 3.95 rates on less 2 m J .7 * RELAY, ROTARY; 14V operation, ideal 
for remote model & train control, mtd/ 2.45 base, multi- circuit fers.... 
RELAY, LEACH DPDT; Ceramic, 28V, 2.45 antenna type 
RELAY, SPOT, 10,000 ohm 9 Na- 

1.35 G.E. 
SQUARE WAVE GENERATOR KIT; elec- 

(r tro- mechanical device for low freq. 6.95 sq. waves, 10 -30 cy. ouput....... * SYNCHRO- OVERLOAD INDICATOR; RCA 
MI -24006 for use with selsyn motors, 

1.45 bargain at ........ 
HI FI P.P. INPUT TRANSFORMER; 

1.95 Ferranti Broadcast studio type * THYRITE G.E.; volt. reg. 3rd harmon 
generator 5-40 ma. @ 21 -33V, 11/2 1.45 Watts max. in air, 

89 
pkg. of 5 * 

equipment, 
CHASSIS & COVER; mobile 

. quipntent, foundation 0.7 
BC -191 150 watt transmitter, clean 65.00 * CARRIER CURRENT RECEIVER IFS; 1.75 239kc, set of 3 
RANGE FILTERS, FL -30 & F21 /ARA9, 9.95 clean. unused 
CENTER READING MA; RADIO COM- 3.95 PASS INDICATOR I -65D a7 
SCP1 JAN RCA.... 4.45 
11/2 KW H.V. TRANSFORMER 208 3 
Ii pri. 3700 V /410 ma. Y sec 44.50 * TRANSFORMER PKG. consists of line, 
audio, input, output, etc. 5 cased new 3.95 nits, ea. worth total price 
S. B. MICROPHONE, Kellog .95 
DESK TOP CONSOLE CABINET; sloping front panel with 2 meter & sw. ut- outs, hammertone grey, excellent as 2.95 equipment case in studios, labs., etc .7 

OIL CAPACITORS OF ALL TYPES 
Channel Types YAT- YAB- WAT -WAR .. Bathtub Cased Units, Most Values, Voltages & Terminal Layouts . 

HV 
. See Our Adv. Oct. Electronics pg. 376 listing, for prices. Check with Us on New Items Arriving Daily. Additional Bargains in Clean Elec- 

tronic Materials Listed in Our Ads RADIO NEWS, 
Oct., pg. 165 & Nov., pg. 174. 

ELECTRONIC SPECIALTY SUPPLY CO. 
56 Lispenard St., Dept. RND, New York 13, N. Y. II-- sIMm---- _ - - - - 

of its existence the automobile indus- 
try worked on the theory that a serv- 
ice department should be operated on 
a "break- even" basis. Actually this 
meant that the departments were oper- 
ated at a loss since any business that 
doesn't strive hard to make a profit 
from its services will most assuredly 
end up with a loss. Often times a busi- 
ness is lucky to break even when its 
management is using every possible 
means to make a profit. 

The automobile industry was forced 
to do something about losses on service 
when the profits from car sales failed 
to support the sales establishments 
that had been created. Various types 
of maintenance campaigns were used, 
particularly to create business during 
the winter months which was the nor- 
mal annual "slump" period in automo- 
bile maintenance and repair. 

Someday we may create an effective 
summertime maintenance plan for ra- 
dios, television, and other home elec- 
tronics devices that will level out the 
slack period that each year leaves a 
large number of service businesses 
hanging precariously on the financial 
ropes. 

Customer Relations 
In order to get along well with your 

customers you have to be interested in 
them. Your customer is your employer 
-your boss -and when he spends 
money for maintenance or repair work 
on a radio or a television receiver he 
is probably using money that he would 
prefer to spend on something else. Con- 
sequently he isn't too happy about hav- 
ing to part with some of his earnings 
for the repair of something he owns. 

The independent servicing industry 
is comprised almost entirely of men 
skilled in working with highly techni- 
cal material and who are inclined to 
keep their minds focused on the tech- 
nical aspects of their work. So when 
we are called to service a set we are 
inclined to completely overlook the 
customer who is our boss and concen- 
trate our entire attention on the re- 
ceiver to be fixed. In other words, we 
are prone to give the customer a 
"brush -off" when he asks questions. 
The results have been that independ- 
ent servicers and the set users haven't 
gotten along too well. 

Every technician in our industry 
would do well to read some of the ex- 
cellent books available on the simple 
fundamentals of salesmanship. It is 
what we need most in the independent 
servicing industry -a better under- 
standing of our customers and how to 
get along with them. 
Efficient Business Operation 

Since there is no indication that the 
technically- trained manpower short- 
ages will be eased for a long time to 
come while the industry will probably 
continue to expand because the defense 
effort is expected to use a maximum 
of only 20% of the industry's produc- 
tive capacity, there will be a strong 
trend toward the development of more 
efficient service businesses in order to 
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make the best use of the skilled tech- 
nicians available. 

We have been asked by many serv- 
ice shop operators about what steps 
they should take to put their own busi- 
nesses on a more efficient operating 
basis. Since most service businesses 
are geared to the peculiar needs of the 
area where they are located and the 
type of service business they are han- 
dling it is impossible to offer anything 
other than general suggestions. 

Service operators will do well to 
carefully appraise their present busi- 
nesses with respect to: 

(1) Study the layout of your shop 
and the way you are handling "in 
shop" service and bench work for more 
efficient and time -saving ways of doing 
the work. Test equipment should be 
readily accessible to every bench posi- 
tion. Means for checking test instru- 
ments for accuracy each morning 
should be available for quick use. This 
will take the guesswork out of test in- 
strument accuracy. 

Parts and supplies should be racked 
and plainly marked to eliminate time 
wasted looking for correct value com- 
ponents. 

(2) Make a careful appraisal of your 
customer relations in both face -to -face 
and telephone contacts. 

(3) Talk to your parts distributor 
about a "sales promotion" system that 
will fit your budget but which will be 
carried out with clock -like regularity. 

(4) Are you making home service 
calls on a "hit -or- miss" basis or do you 
have a system that provides for mini- 
mum transit time between calls? 

(5) Does your accounting system 
provide you with an accurate picture 
of your business at all times ? 

Failure to properly manage their 
shops has cost independent service 
operators more money than any other 
single loss factor in the business. The 
old radio cabinets, chassis, and other 
junk that accumulate in the average 
shop are not only an eyesore but also 
a serious handicap to the orderly han- 
dling of service jobs in the shop. It is 
almost a universal failing of the inde- 
pendent service industry to hang onto 
discarded cabinets and chassis, prob- 
ably with the hope of finding time to 
fix them up some day and get a few 
dollars out of them. The wisest course 
is to dispose of them as fast as they 
come in and keep the shop clear for 
current service work. 

Improperly planned bench work, too, 
costs the service industry lots of money 
in lost time. Test procedures are still 
conducted on a hit -or -miss basis in 
most shops and test instruments are 
used only as a last resort. Where test 
equipment is used on a "last resort" 
basis it usually means that at least an 
hour was lost in probing around trying 
to locate the source of the trouble. 
Then since the test equipment is not 
used regularly, still more time is lost 
setting up the instruments, checking 
them and in determining the circuits 
to be checked. 

In those shops that have incorpo- 
rated the use of test instruments as 
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Uighìfli elity 
THE NEW MAGAZINE FOR AUDIO- PRILES: 

'People Who Enioy Fine Musical Entertainment at Home 

offers you an opportunity to get a 
$690 hi -fi installation absolutely 

o o 
OR ONE OF FIFTEEN CASH AWARDS 

As a means of encouraging hi -fi enthusiasts, eight of the leading manufacturers 
of fine audio equipment have joined the publishers of HIGH -FIDELITY Magazine 
in offering the following awards, to be presented on February 29, I952.These are: 

1st AWARD: Complete equipment for a hi -fi installation, comprising a Browning 
FM -AM tuner, Scott amplifier, Pickering tone arm with 2 diamond -stylus pickups, 
Rek -O -Kut turntable, Garrard changer with Audak Polyphase pickup, Altec 
604B coaxial speaker, and Workshop FM antenna. 

2nd AWARD 
One hundred dollars in cash 

3rd AWARD 
Fifty dollars in cash 

Complete information will be found in the 

4th AWARD 
Twenty five dollars in cash 

5th to 16th AWARDS 
Each ten dollars in cash 

Winter Edition of HIGH- FIDELITY. 

HIGH -FIDELITY Magazine is published for the rapidly increasing 
number of people whose hobby is getting hi -fi reproduction from 
audio, records, and tape. You don't have to know trig and calculus 
in order to understand and make use of articles published in 

HIGH -FIDELITY. At this Magazine, there's a rule against using 
anything beyond simple arithmetic, and not too much of that. On 
the other hand, every article in HIGH -FIDELITY is based on the 
very latest engineering techniques and professional practices, 
presented in terms of the average hobbyist's skill and the 
facilities available in a kitchen -table workshop. 

For the 
non - professional 

audio enthusiasts 
who want 

professional 
audio performance 

Your hi -fi 
installation can be 
as handsome in 
appearance as it 
is in audio 
performance 

AS A HI -FI ENTHUSIAST, you can share the enjoyment of your 
hobby with all your family and your friends. But be careful not to 
sound a note of discord in your home by turning your living 
room into an acoustic laboratory! Your radio, phonograph, 
tape machine and TV set can be housed attractively in a simple, 
decorative cabinet, built into a modern music wall, or concealed in 
a conventional furniture piece. You'll find over 30 photographs 
in the Winter issue of HIGH -FIDELITY showing the details of 
professional custom installations which reflect the latest in 

advanced engineering and decorative appearance. 

TAPE RECORDING is the newest field of activity for audio enthu- 
siasts. What makes it particularly interesting is the fact that it 
offers the opportunity to combine fun and profit. At home, a tape 
recorder is the audio equivalent of a movie camera for recording 
family history. It's a wonderful means of entertaining friends, 
because everyone likes to hear his own voice! Among many other 
uses is that of making up musical programs from off- the -air 
recordings. And you get back the cost of the equipment by 
making recordings for others. The new HIGH -FIDELITY explains 
in detail how to make recordings of professional quality. 

Information 
about the use of 
tape recording 
equipment for 
entertainment 
and for profit 

Hear the 
HIGH- FIDELITY 
program on WABF 
New York, each 
Thursday, 1 0:00; 
Sunday, 8:30 

A most useful feature of HIGH -FIDELITY is its complete report 
on new phonograph records, prepared by leading critics, and now 
presented in a special 16 -page section. If you live in New York, 
listen for HIGH -FIDELITY Magazine's programs on station WABF, 
at 99.5 mc. Check the performance of your audio equipment by 
tuning in, because these musical programs are_ from original 
15,000 -cycle tape recordings of musical masterworks. 

Use coupon to order a subscription. If you request , we'll start with the April issue, if still available. 

A large -size magazine, 
with over 900 illustrations, 

handsomely printed on fine paper 

High Jidelffij 
Published by Milton B. Sleeper 

12 Audio Building, Great Barrington, Mass. 

r -I I Mr. Charles Fowler, Editor, High -Fidelity B 

g 1 2 Audio Bldg., Great Barrington, Mass. 
Please enter my subscription to High -Fidelity: u 

$6.00 for three years (SAVE $6.00) 
$3.00 for one year (SAVE $1.001 

(Published Sept. 15, Nov. 15, Feb. 1, Apr. 15) 

Name - 

Address 
Add 504 per year in Canada, $1.00 foreign 
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WE CHALLENGE 

COMPARISON! 

HAS NO EQUAL 
The only Rhombic Type antenna actually 
field tested and proven in extreme fringe 
areas to have higher gain than any other 
type of television antenna on the market 
today. 

NON -RESONANT... T4 DB GAIN 
SEE AND HEAR THE DIFFERENCE 

FOR HIGH AND LOW BANDS (2 -13) 

HIGH GAIN DIRECTIONAL 

COMPLETE COVERAGE 2 -13 
PRE- ASSEMBLED WIND RESISTANT 

LIGHTWEIGHT QUICK ASSEMBLY 

HIGH BAND ONLY (7 -13) 

WRITE DIRECT OR CONTACT YOUR JOBBER 
TODAY FOR LITERATURE AND INFORMATION 
ON THE PHILLIPS DX -er RHOMBIC ANTENNA. 

Roger - Phillips 
RESEARCH LABORATORIES 

717 -RD North Lake Avenue, Pasadena 6, Calif. 
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part of the normal servicing procedure 
the man -hour production will run al- 
most twice that of the less efficient 
shops. 

Service selling programs are not 
hard to maintain after a program has 
been determined and the material se- 
lected or developed. The important 
point about any sales plan is that it 
should be carried out regularly and 
consistently. If you use a direct mail 
postcard campaign, your name will 
become imprinted on the minds of the 
people who receive your cards if they 
are sent out with clock -like regularity. 
That is the secret of it. To make your 
name and the services you have to sell 
known to the people you want to have 
as customers you must make a call by 
mail at regular intervals. 30 

What's New in Radio 
(Continued from page 92) 

other services operating in the range 
from 140 to 165 mc. This model re- 
quires a single 7/16" hole cut in the 
car roof for mounting. The coaxial ca- 
ble is fed through, and the antenna can 
be screwed firmly in place. The an- 
tenna is of stainless steel wire. It 
comes with a 10 foot length of coaxial 
cable. 

The No. 114 is a v.h.f. antenna of the 
sleeve type and is designed for open 
vehicles such as convertibles, station 
wagons, fire trucks, taxis, emergency 
trucks, and for amateur use. It op- 
erates in the same band. The design 
permits mounting on any convenient 
place by means of the company's stand- 
ard mountings. It is supplied with an 
18" adjustable section. A 10 foot length 
of coaxial cable comes with the unit. 

Complete information and descrip- 
tive literature are available on request. 

PORTABLE TAPE RECORDER 
.A new dual -speed portable tape re- 

corder is the latest addition to the 
Pentron Corporation line of audio 
equipment. 

This new portable unit weighs 27 
pounds with all accessories. The re- 
corder offers push- button speed change 
for either 33/4" or 71/3 ", plus super - 
speed rewind and forward speeds, au- 

tomatic amplifier equalization at either 
speed, two hours' continuous perform- 
ance on 7" reel at 33/4" per second, a 
push- button editing key which permits 
correction of recordings on any section 

of the tape while playing, magic eye 
recording indicator, an interlock switch 
which prevents accidental erasure and 
tape spillage, and the company's ex- 
clusive record and erase heads which 
prevent tone distortion. The unit em- 
ploys the company's crystal micro- 
phone, jacks for microphone, radio, or 
TV, and an auxiliary speaker and am- 
plifier. It is available with dual track 
or single track heads for broadcast use. 

For new literature and detailed 
specifications write the company at 221 
East Cullerton Street, Chicago 16, Ill. 

D.C. RECORD CHANGER 
A new three -speed record changer 

which operates on d.c. has been an- 
nounced by Garrard Sales Corporation, 
164 Duane Street, New York 11, New 
York. 

The RC80 "Triumph" is identical to 
the company's original changer. Two 
interchangeable spindles easily adjust 
to accommodate 331/3, 45, and 78 rpm. 
The changer also incorporates a mut- 
ing switch which eliminates all noise 

between records and an automatic stop 
which operates at the end of any type 
record. 

Original music quality of the rec- 
ords is insured through the jewel - 
mounted tone arm and the resultant 
true -tangent tracking. The company's 
pusher -type platform is another fea- 
ture of this unit. 

This particular unit is intended for 
the many d.c. areas throughout the 
country. 

TRANSFORMER WINDER 
Geo. Stevens Manufacturing Co., Inc., 

Pulaski Road at Peterson, Chicago 30, 
Illinois has developed a new machine 
which will automatically wind heavy 
wire bobbin and transformer coils for 
production, laboratory, or experimen- 
tal use in military and other types of 
equipment where space is critical. 

Wire sizes as large as 14 gauge are 
wound in tight, perfectly uniform lay- 
ers, without tangling or miswinding at 
the ends of layers during reversing. 
High tension is applied through excep- 
tionally high winding power and a 
heavy winding head to put wire exact- 
ly where desired. No loss of turns and 
accurate margins are assured by a 
screw feed and an electrically con- 
trolled clutch. 

For complete details on this and 
other models in the company's line, 
write direct to the firm at its Chicago 
address. 

30 
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GREYLOCK 
VALUES TELEVISION 

HIGH VOLT. FLYBACK 
TRANSFORMER 

14K VOLTS 
l'sed for 16 ", 17" round or rectan- 
;Aar tubes. Good for conversion 
and replacement use. Many set 

mars used this flyback transformer in their sets 
and paid more than this for then[! 
Order B -2612 $299 Each, ONLY 

CHIMNEY MOUNTS 
We ovcrsto&'k iI on our regu- 
lar chimney mount -our loss, 
your gain! WHILE THEY 
LAST! 

Order . E 1585 
Each, ONLY 99c 

4 ELEMENT 
CONICAL 

ANTENNAS 
Constructed of r e i n- 
forced butt seam alu- 
minum elements and 

strong steel cross bars; ruggedized insulators. 

SIXI:LF. Order #1'-11113 

STACKED Order Q$I' -00I 

$3.99 
$8.29 

Extra elements for conceals to Make fan -[lector 
type. 
I' -11119 -Low Band Elements, each 
l'- 019- -IIigh Rand Elements, each 

49c 
35c 

TERMS: Net C.O.D., F.O.B. New 
York City. 25% Deposit on all 
C.O.D. Orders. 
For Your Convenience. Greylock will be ope on Saturdays Iron, 9 AM till 2 PM. 

GREYL 

II5Li 

GREYLOCK 

RADIO VALUES 

/<#4. Esquire 
CLOCK -RADIO 

IN BAKELITE 
EBONY 

ONLY 

WAKE UP TO MUSIC! 

Sensational Esquire ('lock - 
Radio, will [Weaken you. or 

lull you to sleep, and then 
shut off automatically-! 
Check these features! 

On -Off Switch 
Sessions Automat- 
ic Electric Move- 
ment 
Automatic Turn -on 
Automatic Shut -off 
Sweep Second 
Hand 
Built -in Antenna 
Alarm Sef Control 

PREPAID 
Xmas Special: is 
elude remittance Milt. 
order and we'll ship 
Clock -Radio P It E - 

P A ID, anywhere in 
continental U.S., 
Alaska, or Puerto 
Rico. 

Station Selector 
Volume Control 
Alarm Set Pointer 
Superheterodyne 
Receiver 
105 -120 V. 60 cy. 
AC 
RTMA 90 Day 
Warranty 

Please include 25 °'o deposit with C.O.D. Orders. 
"A Trusted Nome in Radio!' 

CK ELECTRONICS 

erty Street - New 

GREYLOCK 
VALUES REC. TUBE 

All tubes listed below, carry standard 
ItTMIA 6 -month Guarantee -excepting 
only burnouts and breakages. 
At these sensationally low prices, these 
tubes must he ordered in quantities of 
AT LEAST 10 TUBES (may be as- 
sorted)-no orders for less than 10 tubes 
accepted. 
.U1 individually boxed in attractive 
(1reylock Cartons. 

1L4 6A95 6C6 6W4GT 
1U4 6AU6 6J7 6X4 

1U5 6AV6 6S4 25Z5 

394 6BA6 6SK7GT 117Z3 

3V4 6BE6 6SN7GT 
6AL5 6CB6 6V6GT 49c,d, 

6AK5 $ .79 

6AS5 .69 

6BG6G 1.09 

6B96GT . .79 

6CD6G 1.29 

6SA7GT .59 

61ï4GT .79 

12AU7 .59 

SUPPLY CO. 
York 6, N. Y. 

12AV7 $ .79 

12AX7 .59 

12SK7GT .79 

12S8GT .69 

19BG6 1.09 

25L6GT .59 

35Z5GT .59 

FOR ADDITIONAL VALUES 
Radio Hams, Radio and TV Servicemen, 
Electronics Experimenters -write for Grey - 
lock's Great New Catalog N -12, crammed 
full of money- saving values for YOU! 

chfiwt+( i-t) eihóqrtiS 
STILL HARPING ON THE SAME SWEET SONG 

From minor repairs to high -speed production 
soldering, 8 talented muses to remember are 

Ungar's Little Angels. Each versatile, 
job -designed tip fits the trim, slim Ungar 

Pencil to strum a tune in perfect harmony 
with most soldering requirements. Ask your 

supplier for the lyrics to this merry melody. 

No. 539 ' /í" CHISEL TIP, 20 Watts 

Recommended for General Radio, 

Radar and TV repair and assembly. 

Generally used foracanatetmuper- 
proof zero settings on meters, 

general household repair asid 

nraiuseuaute. 

117ri0. for Catalog No. 400 

Ungar ELECTRIC TOOLS, INC., Los Angeles 54, Calif. 

D11.41.4.1111111.11'. 1951 

SAVE 
I THAT GOOD LOOKING OLD CONSOLE- 

REPLACE YOUR OBSOLETE RADIO 

with a modern, easily installed 

ESPEY AM/ FM CHASSIS 
I and your favorite console is "right- up -to- date" 

Rated an excellent 
instrument by Ameri- 
ca's foremost elec- 
tronic engineers. Ful- 
I y licensed under 
RCA and Hazeltine 
patents. The photo 
shows 1he Espey 
Model 511 -B, 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, 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. TRofalgar 9.7000 

MANUFACTURING COMPANY, INC. 
525 EAST 72nd STREET. NEW YORK 21. N. Y. 
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LEARN Radio - 
TELEVISION 

Through This 

UNIT CHASSIS SYSTEM 
The exclusive "Unit Chassis System" of 
teaching television was developed at 
this 48- year -old College of Electrical 
Engineering. The TV set is divided into 
stages on separate chassis. You study 
one stage at a time, intimately learning 
the functions of every component of 
all types and makes of receivers. You 
are fully prepared to cope with future 
design changes, including the advent of 
color television. By enrolling NOW you 
will be ready for engineering employ- 
ment opportunities predicted to reach 
a new high level in 1954. 

You can become a Radio 
Technician in 12 months 

The first third of the College of Electrical 
Engineering program trains you for such 
positions as Radio Shop Operator or 
Serviceman, Supervisor of Service Per- 
sonnel. The Radio Technician's certifi- 
cate is awarded. You may then advance 
immediately or at a future date into 
courses described below. 
Radio Television Certificate 

in 6 additional months 
Be prepared for such work as Radio TV 
Service- Audio, Transmitter or Com- 
munication Technician -and Broad- 
cast Operator (upon passing FCC 
examination). 

Also Your Technician Courses are 
credited toward the B. S. Degree 

in ELECTRICAL ENGINEERING. 
The Radio Technician course, while 
complete in itself, is one -third of the 
college program (major in electronics). 
Further, you may select as an elective: 
design, research, manufacturing and 
production, or engineering sales and 
management. 

B. S. Degree in 36 months. 
Military, practical or prior 
academic, training evaluated 
for advanced credit. Terms 
open. January, April, July, 
October. 

MILWAUKEE 
SCHOOL of ENGINEERING 

Technical Institute College of Electrical Engineering 

FREE -Write for "Occupational Guid- 
ance Manual" and 1951 Catalog. 

MILWAUKEE SCHOOL OF ENGINEERING 

Dept. RN -1251, 
1025 N. Milwaukee 
Milwaukee 1, Wis. 

Without obligation, mail Your Career 
Bulletin, 195r Catalog, Occupational Guidance Manual 

Electrical Engineering, B. S. Degree in Electronics 
Electrical Power. Also bulletin on Electrical Service 
Welding Refrigeration, Hearing, Air Conditioning. 

Name Age........ 
Address.. ..... ...... ........ ........ 
City State 
If Veteran, Indicate Date of Discharge 

I 3 

International Short -Wave 
(Continued from page 124) 

rive, 7.38, is in parallel with both 3.240 
and 6.170; opens around 1200 and closes 
1430; fair level. 

Malaya -Radio Malaya, 6.025, Kuala 
Lumpur, has fine level in South Africa 
1000 with English program; closes 1030 
with clock chiming 11 p.m. local time, 
followed by "God Save the King." 
(Ridgeway) Noted with improved sig- 
nal in West Virginia 0630 with. news. 

Monaco -Radio Monte Carlo, 6.035, 
has been good level lately after 0130 
with all- French program. (Saylor, Va.) 
Is parallel on 9.785. 

Mozambique -Lourenco Marques still 
noted on 11.762 in English from 2300; 
commercials and frequent time checks. 
The Portuguese program is still heard 
on 9.840A from 0000 (Sun. from 0100); 
usually has interval signal from ten 
minutes before the broadcast begins. 
(Dary, Kans.) Noted on 4.925 from 
2300. (Stark, Texas) 

The 9.840A channel is noted in Britain 
to closedown 1500; heard as early as 
1145 tune -in. CR7BV, 4.82, noted 1445 
with light music in parallel with 9.840; 
signs off 1500. (Pearce) 

Nicaragua -YNZZ, 6.450, Managua, 
noted 2130 with popular music to after 
2215; good level in Wisc. (Hooger- 
heide) 

Northern Rhodesia- Lusaka, 3.75, is 
in parallel with 7.22 at 1100 when re- 
lays BBC news; closes 1230; high level 
in South Africa. (Ridgeway) 

Panama -HP5B, 6.030, Panama City, 
Radio Miramar, logged 2220 -2240; all - 
Spanish; many commercials. (Patter- 
son, Ga.) Cushen, N. Z., reports H050 
now heard on 5.995 at 0600 -0000; a 
later report from Bellington, N. Y., 
says noted back on 6.045 to 2359. 

Paraguay -ZPA3, measured 11.8516, 
Asuncion, noted 1815 in Spanish; im- 
proves by 1930; slogan is "Radio Tele- 
co " ; call given frequently. (Russell, 
Calif.) 

Peru -At the time this was compiled, 
C"Radio Nacional," Lima, was noted 
testing in the (announced) 19 -, 31 -, and 
49 m. bands. Asked for reports to Box 
1841, Lima, Peru. Tests were around 
1845 -2200 and while frequencies were 
not given, ISW DEPARTMENT moni- 
tors reports the signals on OAX4R 
(measured), 15.14638; 9.56057 (meas- 
ured), and 6.080A. (Russell, Calif.; 
Lane, Wyoming, others) 

Cushen, N. Z., says the new Peruvian 
on 6.155 is Radio Central; relays 
OAX4E, medium -wave, Lima; sign -off 
is 0200; OAX4V, Lima, Radio America, 
is now heard on 5.990 to 0200 sign -off 
(at least on Sundays), says Cushen. 

Philippines -When this was com- 
piled, DZI4 (formerly DZI3), 6.110, 
Manila, was relaying Radio Free Asia 
programs (from San Francisco) to the 
mainland of China at 0830- 0952A; Eng- 
lish from 0920A to closedown (which 
varies). Some days was having diffi- 
culty in making the relay. (Dilg, Ro- 
senauer, Russell, Calif., others) 

PROVE 

EMC 
SUPERIORITY! 

Model 104 
120,000 ohms 

per volt meter) 
41/2' SQUARE METER (50 
micro- amperes -Alnico 
magnet) 
Includes carrying strap 

5 DC Voltage Ranges at 20,- 
000 ohms volt to 3,000 V.: 
5 AC Voltage Ranges to 3,- 
000 V. 
3 Resistance Ranges to 20 
megs. 
Also 3 AC & DC Current 
Ranges at $26.95 5 DR Ranges '26.95 V 

Model 102 
(1000 ohms 

per volt meted 
3" SQUARE METER 
3 AC CURRENT RANGES 
(0- 30/150/600 ma.) 
Same zero adjustment for 
both resistance ranges 
(0-1000 ohms, 0-1 meg- 
ohms) 

5 DC & 5 AC Voltage Ranges 
to 3,000 Volts 
Also 4 DC 
Current $14.90 
Ranges 

Model 103 
(1000 ohms 

per volt meter) 
41/2" SQUARE METER 
3 AC CURRENT RANGES 
(0- 30/150/600 ma.) 
Same zero adjustment for 
both resistance ranges 
(0 -1000 ohms, 0 -1 meg- 
ohms) 

Sames Ranges as Model 102. 
Also 
5 DB Ranges $18.75 
Model 103 -S with plastic rt carrying straP$19L tiA5 

All of the above have molded bakelite cases. 
Write Dept: RN- l2forFree Complete Catalog 

of these and other Instruments. - See them at your Jobbers - 

j$* Electronic 
Measurements Corp. 

280 Lafayette St., New York 12, N. Y. 
Export Dept.. 303 W. 42nd St., N. Y. C.... 

PANEL METERS 
Large stock guaranteed accuracy 

SIMPSON 2" Rd. 0 -100 u/a DC 
SIMPSON 2" Rd. 0 -200 u/a 
WESTON 3" Rd. 0 -50 u/a 
SIMPSON 3" Sq. 0 -100 u/a 
SIMPSON 3" Sq. 0-200 u/a 
WESTNHS 3" Rd. 0 -200 u/a 
WESTNHS 3" Rd. 0 -500 u/a 
WESTON 2" Rd. 0 -1 Mil. DC 
Triplet 2" Rd. 0 -200 Mil. DC 
WESTNHS 3" Rd. 0 -15 Mil. DC 
WESTNHS 3" Rd. 0 -200 Mil. DC 
SUN 2" Rd. 0 -300 VDC 
SIMPSON 2" Rd. 0-2AMP RF 

' SIMPSON 2" Rd. 0-3AMP RF 
SIMPSON 3" Rd. DECIBEL SCALE 
TRIPLET 2" Rd. O-2AMP DC 
WESTON 4" Sq. 0-SADC 1% 

$ 8.95 
7.95 

18.95 
10.95 
9.95 
9.95 
9.95 
5.95 
4.95 
6.95 
6.95 
4.94 
4.95 
4.95 
9.95 
4.95 

12.95 
Complete Standards Lab /Conversion Calibration, De- 
sign. Measurement Specialists /Unusual Requirements. 

AMERICAN ELECTRONICS 
29 So. Park Av., Rockville Centre, L. I., N. Y., 
R06 -0207. 

Send for Complete Monthly Listings 
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"Voice of Cebu," 6.14, Cebu City, 
noted 0900 -1000 sign -off; scheduled 
1600 -1000, but is unreadable to around 
0800; English news 0900 -0915; at 1000 
announces as Cebu Broadcasting Co., 
affiliated with NBC of USA, and as on 
6.14. (Gay, Calif.) 

DZH2, 9.64, Manila, noted 0900 -0915 
with news; 0930 -1030 with music, Eng- 
lish announcements; announces "This 
is MBC, the Manila Broadcasting Corn - 
pany"; good level in Kansas. (Dary) 

The Far East Broadcasting Co., Ma- 
nila, has English weekdays 1830 -2030, 
0000 -0100,0300 -0515,0700 -0900 on 3.325, 
6.030, 9.730, 15.300; 1000 -1030 except 
on 3.320; Saturdays at 1800 -0000, 0030- 
0530, 0630 -1100 on all channels; news 
at 1830, 2000 0000, 0500, 0830. (WRH 
Bulletin) 

Poland -Radio Warsaw, 7.205, an- 
nounces English schedule for North 
America as 1700 -1730, 1730 -1800, 2315- 
2345, 0030 -0100 all on this channel. 
(Dary, Kans.) Warsaw broadcasts on 
6.115, 6.220, 7.205, 9.525, 9.570, 11.740, 
11.815. (Radio Sweden) 

Portugal- Lisbon now uses 11.995 
for both the 1230 -1530 and 1600 -1800 
periods, parallel with 9.745. (Pearce, 
England) 

Portuguese India- Ridgeway, South 
Africa, says Radio Goa is still heard 
on 9.610 at good level from 0830; on 
Fridays has request program in Eng- 
lish 0830 -0930; has Portuguese after 
0930. A letter from the station told 
Ridgeway there is a 49 -m. outlet but 
frequency was not stated. 

The "Lutheran Hour News" says 
that Radio Goa -which at times broad- 
casts "Bringing Christ to the Nations" 
-- operates simultaneously on 6.023, 
9.610, 17.795, 21.685. (Short Wave News, 
London) Not confirmed. 

Saudi -Arabia -Djeddah noted open- 
ing 2300 in Arabic on 11.85, fair level 
in Indiana. (Niblack) Bluman, Israel, 
says Djeddah is using 3.950, 5.975, 
9.650, 11.850, and 11.950 (11.750 has 
been dropped) daily 2300 -2345, 1200- 
1315. (WRH Bulletin) 

South Africa -"Springbok Radio," 
Johannesburg, Commercial Service of 
the SABC, logged 1245 -1315 on meas- 
ured 4.94575; fair level but consider- 
able QRN and CWQRM; announce- 
ments in English. (Catch, England) 
Frequencies used by Johannesburg for 
its experimental transmissions are 
15.230 during local daylight and 9.80 at 
night. (ISWC, London) Cape Town 
noted on measured 5.892762 recently 
2356 with setting -up exercises in Afri- 
kaans; fair level in spite of heavy 
CWQRM. (Rastorfer, N. Y.) 

Spanish Morocco - Radio Tetuan 
verified by letter, gave schedule of 
0800 -1000, 1500 -1900 in Spanish and 
1000 -1200 in Arabic on 6.067. (N.Z. 
DX Times) Noted signing off 1800. 
(Bellington, N. Y.) 

Surinam - PZC, measured 15.4084, 
Paramaribo, noted 1745 with music. 
(Russell, Calif.) Widely reported with 
good level. 

Sweden - It is hoped that Radio 
Sweden's new high -powered transmit- 
ters will be ready to go into regular 
December. 1105 it 

MOTQRLESS 

TV AERIAL 
SYSTEMS 

360° ELECTRONICALLY SWITCHED BEAM 

GIVES SAME CLEAR PIX AS MOTOR 
DRIVEN AERIALS AT / THE COST 

*3 

SIMPLE FLICK OF SWITCH 

CLEARS PICTURE 0010fTLY 

ho íf/ 

OPENS BIGGEST 

REPLACEMENT MARKET 

IN T HISTORY 

MAIL THIS COUPON TO -DAY! 

'D MOTORS OR 

MOVING PARTS 

I 

0 ROOF 

ORIENTATION 

0 ELECTRIC 

..000.2° POWER 

O 
o 

GHOSTS S 
SNYDER MFG. CO. 

22nd & Ontario Sts., F'hila. 40, Pa. 

Please send me free copy of authoritative 
booklet TENNA TIPS on Directronic and 
all other types of aerials, plus catalogs. 

NAME 

ADDRESS 

CITY ZONE STATE 

i 
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Introduction to Radio eiving Equipment 

Direct Current Circuit- 
C"Pr" THIRTEEN 

Alternating Current 

onstruction 

Amplitude Mod atics and 
ions 

NE ELECTRONICS 

SIGNAL TRACERS 

MODEL 
201 A 

$ 3450 

Write for literature and 
name of your nearest Jobber 

S)XC\j \OH FCRO \ \CS Vs.., 

64\ -643 M \ \W PUKES MN\AVE 4. 
SIGNAL TRACER SPECIALISTS 

MQ4e'L Ma4ile 
SENSATIONAL 

ANNIVERSARY MODELS 
132 -J JUNIOR -LOW PRICE 

and 140 -J JUNIOR 

$4" 
-AMATEUR'S NET 

No. 132 -J JUNIOR -Junior Model of our Standard 
132 MASTER MOUNT -slightly less in size. 
BEST PRICE BUT ON MARKET. Rugged MASTER 
construction. SPRING: cadmium plated- beauti- 
fully finished. Has Formica Insulator (withstands 
fracture and cracking) plus a moisture -proof 
-gasket and steel washer. Split Ball permits an- 
tenna adjustment regardless of body contour. . 
Built to APPROVED and ACCEPTED MASTER 
SPECIFICATIONS. 
NEW No. 140 -J JUNIOR BUMPER MOUNT. Same 
high quality spring construction, workmanship 
and finish as 132 -J JUNIOR. 

NEW MASTER TRIPLE M 
SILACON- CHROME WHIP ANTENNAS 

Fits Master Mounts. Special tempered wire - 
finest cadmium plated. THE TOP BUY AT THESE 
PRICES: 

NEW 9 SERIES -with 3 /s" Threaded Studs 
Model No. Overall Length Net Price 

9 -60T 60" $2.97 
9 -72T 72" 3.24 
9 -84T 84" 3.30 
9 -86T 86" 3.60 
9 -96T 96" 3.75 

NEW S SERIES -Without Studs 
Model No. Overall Length Net Price 

8 -60 60" $2.82 
8 -72 72" 3.08 
8 -84 84" 3.13 
8 -86 86" 3.42 
8 -96 96" 3.56 

FOR SALE AT ALL LEADING JOBBERS 

MM Ie4 Mo/iCe Ma uts, 9ywC. 
P.O. BOX 1817 LOS ANGELES 36, CALIFORNIA 
WAREHOUSE AND SHIPPING ADDRESS: 1306 BOND STREET 

operation early in 1952. (Skoog, 
Sweden) "Sweden Today" (English) 
is now noted 0815 -0830 over 15.155, 
11.705; English for North America 
opens 1900 on 15.155, 10.780. 

Switzerland - Berne has replaced 
11.715 with 9.665 for the Home Service 
relay for Europe 0115 -0240, 0500- 
0830, 1030 -1730. (ISWC, London) 
Lately has been using 7.210, 9.535, to 
the United Kingdom and Ireland 1345- 
1430. (Pearce, England) 

Syria- Damascus, 11.914, noted in 
Indiana at 1650 in English, fair level. 
(Niblack) Still closes down at 1730. 

Tahiti -When this was written, Ra- 
dio Tahiti was still noted on 6.135 to 
0130. Uses English irregularly, usually 
Sundays around 0000 -0015. May test 
soon on 9.053 ? 

* 

Press Time Flashes 
The Central Radio Propagations 

Laboratory, Washington, D.C., predicts 
sunspot No. 53 for December (up one 
number from November prediction). 
(Stark, Texas) 

ISWL, London, reports that a USSR 
Underground Station operates inter- 
mittently at irregular intervals on one 
of these channels- 7.550, 7.700, 7.730. 

Dilg, Calif., sends along this interest- 
ing data on Asiatics -Chungking, 
6.155A, signs off 1000, fair level; Han - 
kow, 6.500A, signs off 1000, fair signal, 
in dual with 10.420V; Hankow, 10.800V, 
signs off 1000, fair, parallel with 
10.420V and 6.500A; Kunming, 7.140A, 
signs off after 1000, weak and erratic; 
Mukden, 7.670A, signs off 1000, fair; a 
station on 5.510A, believed Mukden, 
heard 0800, fair, not in dual with 
7.670A; Shanghai, 5.985, signs off after 
0900, good level; Shanghai, 6.320V, 
signs after 0900, fair, dual with .5.985; 
Shanghai, 9.325A, signs off 0830, fair; 
Sian, 6.395A, signs around 0900, fair; 
Peking, 6.100- 6.130, signs off after 
1100, fair; Peking, 10.260V, signs off 
after 1100, fairly good, but has been 
noted as high as 10.420 at times; 15.170, 
Peking, seldom heard now; Harbin, 
7.100, is erratic, weak signal at best; 
North Shensi, 7.500V, fades out after 
0930, same for North Shensi on 9.040A; 
unidentified, 9.420A, carries Peking 
news in Chinese 0700, fair level. Dilg 
has noted that the Nationalist Chinese 
(Taiwan) generally use BED calls for 
Home Service while those directed to 
the mainland of China normally have 
a BEC call, says Taipeh, BED24, 6.095, 
fades out by 1100, fairly good; BED7, 
7.133A, fades out by 1130, good; BED6, 
11.735, fades out by 1130, good; BEC22, 
7.010, signs off around 1030, fairly good, 
is Armed Forces Station; BEC32, 9.775, 
signs off around 0930, poor, is Air 
Force Station; BEC36, 7.335A, signs 
off after 1100, fairly good; Chiayi (?), 
BED26, 10.420A, heard around 0900, 
fair. Reports Jogjakarta, YDJ2, 7.098A, 
signs off after 1000, fair; Jogjakarta, 
YDJ, 5.060A, 4.840, heard around 0800, 
weak; unidentified Indonesian, 4.855A, 
heard around 0800, weak; 11.080A signs 
off 0930, weak (Makassar formerly 
used this channel); Djakarta, YDB3, 
7.270A, signs off 1130, fairly good; Dja- 
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SANE UP TO 50% 
on TV SETS, 

KITS, CHASSIS 

THE H 
OE YOUR. 

EV í10N SEYOUR 

CHAS_,v -IS... 

SE IS ONLY 
AS GOOD 

olS The CNA $ 5 1N 4T 

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 
hobbyists and dealers . . . 

TV CABINETS 
VAST SELECTION of 

Beautiful TV CONSOLES for 
CUSTOM -BUILDING or for 
CONVERSION 

from 
$49 

Enjoy GIANT 
SCREEN TV 
now. Send for Cabinet Catalog. 
instructions conne with every cabinet. 

Conversion 

Write for details on amazing Trans - 

vision FACTORY AGENT PLAN! 

FREE. 
sample copy of "TV and Electronics 
Notes." Or send á0r ht cover cost of 
addreosograph plat, and mailing for 

FREE Subscription. Monthly are gold mines 
of info on color, concession, ,ales, ,ercice, etc. 

TRANSVISION, INC. 
Dept. RN NEW ROCHELLE, N. Y. 

December, 1951 

karta, 11.770, is heard around 0930, 
very good. 

Nepal Radio, 7.100A, is being heard 
by Dilg, Calif., around 0915. 

"La Voz de Fundacion," Dominican 
Republic, is on 6.152 to 1905V sign -off; 
is listed HI1R, San Cristobal; has 
QRM, probably from TIRH, Costa 
Rica. (Stark, Texas) 

Radio Jamaica, 3.360, Kingston, 
noted 2115 -2130 with news, 2135 -2200 
with music. (Crandall, N. Y.) Con- 
cludes BBC relay 2300 and continues 
for five minutes with religious pro- 
gram, then signs around 2307 after 
"God Save the King." (Russell, Calif.) 

4VRW, 9.838, Haiti, noted to 2140 
sign -off; has English 2130 on Mon. and 
Fri. (Leary, Ind., Shanahan, Wise.) 

Brazzaville's 9.440 channel was re- 
cently measured by Oskay, N. J., as 
9.4395, which is 5 kc., higher than on 
previous check. 

Radio Salas, 9.026, Havana, has 
"English by Radio" of the BBC, Lon- 
don, at 0800 -0810 at least on Mon., 
Tue., Wed. (Gaynor, Calif.) 

* * * 

Acknowledgement 
Many thanks, fellows, for the FB 

cooperation during 1951! Best of holi- 
day wishes -and keep the reports com- 
ing in during 1952 to Kenneth R. 
Boord, 948 Stewartstown Road, Mor- 
gantown, West Virginia, USA. KRB. 

Spot Radio News 
(Continued from page 18) 

chromatic values can be carried with- 
out loss of identity, provided that 
proper timing is maintained between 
the modulation process at the trans- 
mitter and the inverse demodulation 
process at the receiver. This latter 
requirement was noted as being met 
by sending to the receiver, along with 
the television sync pulses, a timing 
signal known as the color -phase sig- 
nal. It is this signal which causes the 
receiver chromatic signal circuits to 
operate in synchronism with those at 
the transmitter. 

The problem of arranging the chro- 
matic and the brightness signals so 
that they will utilize the channel as- 
signed to the transmitter without un- 
due interference, has been simplified 
in the NTSC approach by the scanning 
process used in dissecting and reassem- 
bling the image, the brightness signal 
components being concentrated in uni- 
formly spaced intervals across the 
channel. The chromatic signal was 
noted as being concentrated in a simi- 
lar fashion, since it arises from the 
same scanning process. It is feasible 
to shift the concentrations in the spec- 
trum of the chromatic signal so that 
they fall between those of the bright- 
ness signal spectrum. This can be ac- 
complished by choosing the frequency 
of the color carrier as an odd multiple 
of one half of the line frequency. In 
this manner, the whole of the spectrum 
assigned to the picture transmission is 
more completely occupied, and the two 

Sensational Offer! 

2 YEAR 
GUARANTEE 
on PICTURE TUBES 
Direct from Factory! 

Pro -Rated 
Transvision is the 
first and only 
manufacturer to 
offer you this 
amazing 2 year 
guarantee. T o p 
quality rectangu- 
lar and round 
tubes; all sizes. 

Write for NEW 
LOW PRICES 

FEED Up to 5 TV SETS 
from i Antenna with 

TRANSVISION'S 
MULTI -SET 

CONNECTORS 

1 

Increase Sales with Multi -Set Connectors. Ideal 
for homes, garden apartments, TV dealers, bars, 
etc. Big savings in time and labor. Guaranteed! 
PRICES: Multi -Set Conn. for 2 sets, $4.95 
list.* Multi -Set Conn. for 3 or 4 sets, $7.95 list.* 

Dealers, write for discounts 

TRANSVISION'S 
FIELD STRENGTH METER 

at NEW LOW PRICE: 

$59 net 
Improves TV Installa- 
tions; saves half the 
work. Model FSM -1, 
complete with tubes, 
$59 net. 

Write for details on amazing Trans - 

vision FACTORY AGENT PLAN! 

"Ty and 
Cample cp 

50 o ovo st 
FRÉEISan alinfor mis 

graph notlt'1 501ate old Ser(s 

oc 
inton 

ou FOR c ITy TODAYsales, C1G 1 

etc. 
WRITE 

TRANSVISION, INC. 
Dept. RN NEW ROCHELLE, N. Y. 
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SerWCe/77a/7: 

YOUR CERAMIC CONDENSER STOCKING PROBLEMS 

ARE NOW SOLVED WITH THE INTRODUCTION OF 

THIS UNIQUE ERIE RESISTOR 

PACKAGE 

NOW IS THE TIME TO " OS 
FROM LESS EFFICIENT METHODS OF STOCK 

KEEPING AND MERCHANDISING OF CERAMIC 

CONDENSERS. THIS EXCLUSIVE NEWLY 
DESIGNED PACKAGE BY ERIE RESISTOR 

PROVIDES FOR: 

* Easy stacking on shelves 
* "At a glance" inventory control 
* Quickly dispensing one or several 

polyethylene bags containing 5 ce- 
ramic condensers of the same capacity 

(note: Trays slide from either end 
of package) 

Complete package consists of a perforated outer 
sleeve and two trays each containing 25 Ceramicons. 
The package will "Breakaway' along the perforated 
edge thus making two "half boxes," each a neat 
box of 25 which your larger dealers and industrial 
customers will find ideal for keeping their stock of 
Ceramicons clean and orderly. 

ECedzo.uéa Vùuiiéa« 

ERIE RESISTOR CORP., ERIE, PA. 
LONDON, ,NC-LAND. 1ORG,70, CA.NÁDR 

Civil Defense 

RADIO 
ANTENNA 

Mobile operations in 11/.x, 2 and 6 
meters are working surprisingly 
well with low mobile power -par- 
ticularly with Premax low -cost VHF 
Antennas. Illustrated are two roof- 
top jobs, the one at left requiring a 
single 1 /2" hole for one -man instal- 
lation. The one at the right utilizes 
suction cup mounting requiring no 
holes and yet is always available 
for service. 
Write for Bulletin and prices. 

PREMAX PRODUCTS 
DIVISION CHISHOLM-RYDER CO., INC. 

5205 Highland Ave,, Niagara Falls, N. Y. 

FIa 

\ THE Y+ 

WORLD'S 
LEADING 

OPEN WIRE TRANSMISSION LINE'" 

I /IO THE LOSS co LONGER LIFE 
MORE PROFITS BETTER PICTURES 

Fretline is the best in transmission line 
because of its low loss and its ability 
to withstand atmospheric conditions 
permanently. In remote signal areas 
Fretline has been the answer to instal- 
lation problems. Ask anyone using 
Fretline. 

IMMEDIATE DELIVERY FROM YOUR JOBBER 
OR WRITE FOR INFORMATION, DEPT. N -1 

F RETCO 
TELEN Ne C 

Pittsburgh 19, Penna. 

sets of signals are transmitted simul- 
taneously without one interfering with 
the other. This effect can be achieved, 
because with the particular choice of 
carrier frequency, the unwanted sig- 
nal received with a certain phase in 
one field will be received with the op- 
posite phase in a succeeding field, one - 
thirtieth of a second later. 

The issuance of the standards by 
NTSC was described as being particu- 
larly significant at this moment, in 
view of the cease -color edict, since 
it discloses the substantial progress 
achieved and the possibilities of a sys- 
tem which does not require wheels, 
rods, motors, saturation reactors, plus 
magnifiers. 

GOVERNMENT CENSORSHIP, as 
intimated in the controversial bill of 
Senator William Benton, has been 
bluntly attacked as an . .. "undesir- 
able" and a . . . "dangerous" . . . 

move not only by members of the FCC, 
but those on the program standards 
committee of the National Association 
of Radio and Television Broadcasters, 
who countered with a code of ethics, 
covering; in particular, TV. 

According to a majority report is- 
sued by the Commission, the suggested 
national citizens' advisory board for 
radio and television would conflict with 
the functions of the present body. 
"The Commission, unlike the proposed 
board," they said, "is expressly con- 
fined to the review of program opera- 
tions of broadcast licensees and to 
recognize factors within the standard 
of 'public interest, convenience and ne- 
cessity,' and is expressly precluded 
from exercising any powers of censor- 
ship." 

FCC Headman Coy and Commis- 
sioner Walker, in separate opinions, 
noted that worthwhile results may 
flow from the type of study proposed 
in the bill, if the board had no com- 
pulsory power over licensees and sim- 
ply served as a truly advisory body to 
Congress. 

Opinions offered by NARTB ham- 
mered away at the free rights of 
broadcasters, which the bill would re- 
move. In an address at Salt Lake City, 
the association's prexy, Harold E. Fel- 
lows, declared that .. . "We are fight- 
ing this dangerous legislation and shall 
continue to resist this and all other ef- 
forts to gnaw away at the foundations 
of this basic bulwark of our American 
heritage." Noting that there is but one 
issue at stake, Fellows said: "We are 
not left to our imaginations in this 
vivid day and age as to what the conse- 
quences of opening the doors of gov- 
ernment regulation of the press, radio, 
and television to those who, for what 
they choose to call the `public good,' 
want to establish boards of govern- 
mental experts to determine what the 
citizens shall read, see, and hear. His- 
tory has amply demonstrated that 
there is no such thing as partial cen- 
sorship, or slight regulation." He felt 
that . . . "once the power of the state 
to deal administratively with informa- 
tion content is established in any de- 
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gree, the urge to extend . . . that 
power and exert control is irresistible." 
Referring to the tyrannical censor- 
ship existing in too many countries 
throughout the world, the broadcast- 
ers' chieftain said . . . "With such a 
shocking and brazen picture before us, 
the choice between our American sys- 
tem of broad freedoms for the broad- 
casting and press media, and the 
course of the police state with its 
mockery of truth and its garish dis- 
tortions of fact, should be, for each 
one of us, a firm, voluntary, and know- 
ing choice in favor of freedom." 

Earlier the association had sent a 
petition to Senators Ernest McFarland 
and Edwin C. Johnson, both of whom 
were concerned with the legislation, 
which declared in part that the pro- 
posals were . . . "potentially more 
dangerous to free expressions than any 
legislation that has been before the 
Congress in the 30 -year history of 
American broadcasting. . . The 
statement also noted that the . . . 

"indictment of American broadcasting 
evident in the testimony of proponent 
witnesses . . . is absolutely counter to 
the fine record of this great industry, 
which has grown in the American tra- 
dition to such stature that no other 
broadcasting system of any nation in 
the world surpasses its performance, 
and none matches the esteem in which 
it is held by the people it serves." 
Stating that the Benton plan would 
set up an eleven -man commission that 
would report to Congress on the pro- 
gram performance of broadcasting, the 
petition asked the Senators if . . . 

"eleven persons can determine the 
tastes of 120,000,000 . . . And if they 
should, through whatever means, force 
the deletion of a single broadcast pro- 
gram, is this not censorship ?" 

According to the code submitted to 
TVcasters, in rebuttal to the Benton 
plan, management would self -police 
the scripts and productions, and elimi- 
nate any obscenities in copy, staging, 
dress, lyrics, etc. It would be up to 
the station's directors to see to it that 
extreme discretion is exercised in plan- 
ning programs that would be viewed 
by juvenile audiences during the day 
and early evening. 

Present plans call for the adoption 
of the code by all stations before the 
holiday season is with us. 

STEI$EOPIIONIC BROADCAST- 
ING, demonstrated on several occa- 
sions in this country, received recently, 
during the CCIR conference in Geneva, 
an extremely dramatic test which it 
was said disclosed new practical pos- 
sibilities for the technique. 

The system featured the use of a 
single carrier wave for separate chan- 
nels coming from two microphones, one 
of the channels modulating positive - 
going halfwaves of the carrier and the 
other channel modulating negative - 
going halfwaves. Using two detectors, 
the channels can be separated, with 
one being fed after reversal of the po- 
larity of the double modulated wave. 
In a description of the use of the ap- 
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Real values on hard -to- obtain items 
Give These Items a Careful Look! 

TRANSFORMERS- CHOKES: 
5V, 25A. Pri. 115V, 60 cy. AC. A real rugged job 
excellent for 304TL- 4 -250A etc. Limited quan- 
tity. Only $4.50 ea. 
2.5V, 10A. 10EV insulation. Suitable for 866. 
836, etc. Reduced to $3.39 ea. 
10H, 200 ma choke. Hermetically- sealed steel 
case. Also has hum- bucking tap. A beautiful item 
only 51.98. 
I OH, 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, 0- 10- 11 -12 -13 volts @ 1.2 A. Fully 
cased. A buy at $1.49. 
Fil. transf. Pri. 110V, 60 cy AC. Sec. 24V @ 
.6A only $1.95 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 @ 200 m1 $5.25 ea. 

Power transi. Pri. 155V, 60 cy. AC. Sec. 310- 
0 -310 at 50 ma. Cased, upright mount 

only $1.95 ea. 

Output transf. 501,6 to voice coil 79c ea. 

Choke, 6 henry, 200 ma. Strap mtg. 
only $1.95 ea. 

390 -0 -390 ( 300 ma. Pri. 115V, 60 cy. A.C. 
5V @ 3A, 5V @ 3A, 6.3V @ 1.6A, 6.3V @ 8A. 
Completely cased with external copper elect. 
shield. Made by RCA. Really a beautiful transf. 
A buy at $7.95 ea. 
450 -0 -450 @ 200 ma. Pri. 115V, 60 cy. AC. 
5V @ 3A, 6.3 @ 5 amp. In shielded case. 
Only $8.90 ea. 
920 -0 -920 or 740-0-740 @ 200 ma. Primary 
115 or 230V 60 cy. AC. Upright shielded case. 
Excellent for 807 RF or mod. Only $10.80 ea. 

Scope HV transf. Pri. 115V, 60 cy. AC. Fully 
cased and insulated. Use with 2X2 rect. Ex- 
cellent buy at $4.95 ea. 
2X2 fil. transf. HV insulation. Fully cased. Also 
has 4V 5G 14A. winding. True 0 -R value at 

51.49 ea. 
Double 30 henry choice. 20 ma. Use for low -level 
speech filter, etc. Fully cased. Hard to beat at 

$1.49 ea. 

836 hl- vacuum rectifiers. 2 for $1.50 

NEW PHONE PATCH 
Now redesigned into more compact and convenient 
housing, the #6008 phone patch retains aril of its 
excellent characteristics. Provides you with ex- 
actly what you need to patch your phone into 
transmitter or receiver. Features include hi -im- 
pedance input suitable for xtl mike and both hi 
and low impedance inputs to insure proper match 
to your particular receiver. Unit is complete .. . 

"Sure -fire" ready to go to work for you. 
Only $4.95 ea. 

EE89 REPEATERS 
See previous ads. Only a few left. NEW! Reg- 
ularly $9.95 ea. now $6.95 ea. 

NEW SPECIALS IN VACUUM TUBES 

1NL5 $ .89 net 
5Z4 .74 net 
6E5 .99 net 
6116 .99 net 
6K7GT .49 net 
6L6 Metal 2.25 net 

6L6G . $1.95 net 
6L6GA .. 1.95 net 
6SN7 . 1.32 net 
6SH7GT.. .69 net 
12K8 ... .79 net 
12SH7 .. .65 net 
25L6GT . .74 net 

1636 VHF converter 1.00 net 
WE -316A. Trans. doorknob .75 net 
WE -388A. Large doorknob 1.00 net 
WE -717A 1.00 net 
HYTRON. HY -615 .30 net 
8012 UHF Triode 1.50 net 
2C22/7193 .39 net 
3CP1 CR Tube 2.50 net 
3FP7A CR Tube 2.50 net 

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. 

Ì / fPOSTPAID in U.S.A. and t,IJj CANA DA. 

POLY RODS & TUBING ... IN STOCK! 
Full stock of high grade polystyrene rod and tub- 
ing. Supplied only in 12" lengths. Tubing lias 
.062" wall. 
ROD Price (length) TUBING Price (length) 
1 /e" $0.03 r /y" $0.07 
3/16" .06 5/16" .10 
1/4" .10 a /s" .13 
5/16" 16 1/" .18 
a/s " .21 5 /e" .23 
1/2" .40 5 /n" .29 
5 /s" .57 1" .38 
a /n" .80 
Vs" 1.15 
1" 1.55 

Other sizes available. 

Power Supply for Any 274 -N Receiver 
Just plug it into the rear of your 
274 -N RECEIVER . . any model. 
Complete kit and black metal 
case, with ALL parts and dia- 
grams. Simple and easy to build 
in a jiffy. Delivers 24 volts plus 
B voltage. No wiring changes to 
be made. Designed especially for 
the 271 -N receiver. All necessary 
parts for conversion of rest of 
receiver also included. ONLY 
$8.95. 

ANTENNA LOADING COILS 
Part of SCR -284. Form 21/n" diam., 43/1" long, 
32 turns #14 silver plated wire. Form is Pyrex 
glass, threaded. Excellent as replacement in SCR - 
284 or for mobile loading. A buy at.... .89 ea. 

NEW RELAY ITEMS 
Miniature, SP -ST, 6500 ohm coil. (2 nia) Ex- 
cellent for voice control or models. Only $1.50 ea. 
12V, D.C. 3 pole, ST. Miniature. lA contacts 

75 ea. 
24V, D.C. DP -DT heavy contacts 75 ea. 

SPEAKERS 
10" PM. Alnico 5 magnet. Only $5.95 ea. 
15" with 12,500 ohm field. Use across 300V or 
higher amplifier power supply. Has one piece 
molded cone. Made by very well known manu- 
facturer $14.95 ea. 

50 watt sockets. Ceramic, transmitting type. Well 
known make 74 ea. 

BC -221AJ freq. meter. Has modulation. Brand 
new, with original calibration book. 
Complete $125.00 ea. 

TU -10B Tuning units. This is the hi -freq. tuning 
unit with the excellent variable condensers as 
well as loads of micas, coils, worm drive, etc. 
Only $1.75 ea. 

Permeability tuner for BC .band. Complete with 
ose. coil and tuner assembly. Diagram for mak- 
ing 5 or 6 tube net using this tuner. 
Only $1:25 ea. 

U -V LIGHT SOURCE 
8 watt ultra- violet light source. In kit form in- 
cluding Sylvania black -light tube, (for U -V light 
in the 3660 Angstrom unit region) ballast, starter, 
mounting panel, reflector, line cord /plug, hard- 
ware, instructions. An invaluable device for 
schools, labs, service shops, home workshop, etc. 
Here is a genuine value. 
Complete kit, (less outer housing) ...only $4.95 

HV VACUUM CAPACITORS 
VC -50 - 50 MMF S 3.95 ea. 
VC- 150 -150 MMF 10.95 ea. 
VC- 200 -200 MMF 13.95 ea. 
All Brand New Merchandise -Excellent Values. 

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. 

CONDENSER TESTER 
One of our best sellers! Useful, 

versatile laboratory item, in kit 
form. Simple, and easy to build in 
less than an hour. Checks con- 
denser leakage and continuity up 
to 8 megs. Will test any paper, 
electrolytic. mica or oil capacitor 
from 50 mmf. to 50 mfd. 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. 

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 & REIMUS CO. 
1564 MARKET ST., SAN FRANCISCO, CALIF. 
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MAKE EXTRA XMAS MONEY! 
"I never knew I could get so much money for 
my old radio gear -till I sold it to Columbia. 
You guys must really need it to pay such high 
prices." 

J.M.C., Scranton, Penn. 
Right you are, J.C.! We guarantee to out -bid 
and out -pay any other outfit for new or used 
equipment. If YOU have any gear at all you 
don't want or can't use - 

TELL IT -SELL IT -TO COLUMBIA! 

VHF ARC -5 R -28 RECEIVER 
0; 10-tube, superhet rvith 4- channel stal controlled freq. range of 100 -156 Makes a dream fixed or mobile >: nit. Brand sew. $32.50. .I 

if 

-yyçr,, SANTA CLAUS SPECIAL! .a7 if Both of above units are terrific for 2 meters, ham, St 
novice, C P95 or CD. Special price for the combo: 
ONLY 5 

E RING WORI.DD OF INFORMATOION.RSION 
BOOK COV- 

it 5 W. MARINE RADIO TELEPHONE 
ç,. Jef [ erson- Travis Emerson Radio Corp. Fre1q. 2 -3 mes. 
-r* 2- channel, x -tal control. Complete with ike, peak- 

110 V. charging unit, all tubes and truetpons. 
ix 61 V. input will 8 -10 tirs. on own battery pack. 

BRAND NEW, BOXED (Less xtalsn& batteries) ONLY .y. $79.50. ag 

CIRCUIT BREAKER: 15 amp 110 VAC. New. $1.59 
20 amp 110 VAC. New. $1.79 ,[t 

VHF ARC -5 T -23 TRANSMITTER 
Companion to above receiver, Uses plate modula- 
tion. 1625 ose.. 1625 and 832 -A tripiers, 832 -A 
final. This VHF set can be converted to 6 or 10 
meters easy as pie. Excel. cond. $42.50. 

g 

ppif if 
Dc 

PM SPEAKERS 6 OHM ALL BRAND NEW! il 
.(,a 4" suare $1.75 8" rund $4.25 

round 1.99 10" rund 5.95 
6" round 2.49 12" round 7.954 

ti TD -1 CHEST SET: With F -1 button. NEW. Only $2.95 A' 

Ç 

A. 

SOUND POWERED HEAD AND CHEST SET 
This the kind of deal that TV men and line - 

DREAM ABOUT. These units formerly sold at $17.05 EACH. Just to see if yer paying at- tention, we'll let them go -this month only-in 
good, used condition at just $4.95 ea,. 
PAIR 8.95 

2 

gg 

HOPALONG CASSIDY RADIO 
Loolcit Columbia make like Santa Claus! This honey of a radio. manufactured by Arvin, makes such a swell Christmas gift that 're letting you 

n this deal a month early. It's boxed, brand new 
o 

and features Happy himself! We warn you: whoever gets this set as a gift will hug you to pieces ONLY $12.50 

ARC -5 OR 274 -N TRANSMITTERS 
2.1-3 ntcs. Nerv 
3 -4 tcs. Used, excel. cond. 
4 -5.3 Used, good cond. 
5.3 -7 m 
7-9.1 

cs. 

$19.95 
14.95 
5.95 
5.50 

12.50 

ARC -5 OR 274 -N RECEIVERS 
55 -1.5 mes. Brand nerv $49.50 

1.5 -3 m . Brand nerv 
6 -9.1 mes. Used 

24.50 
7.95 

6 -9.1 mcs. Brand new 11.95 
28 V. RECEIVER DYNAMOTOR 1.00 
14 V. RECEIVER DYNAMOTOR 
RACK FOR DUAL TRANSMITTER 

9.95 
2.95 

TRIPLE RECEIVER RACK 3.95 

BC -221 FREQUENCY 

Good cord. En 
44 BC -375 TUNING UNIT: 

ONLY 

All orders F.O.B. Los Angeles. 25% deposit required. 
All items subject to prior sale. 

METER CASE: Wood 

NEW! 

.,nfu 

or metal. 
$2.95 

Excluding TU-5. 
$3.50 

METERS! OUR BARGAIN SPECIALS! 
0 -200 amp. AC 4 in. rd. Weston. CT ratio 200:5. Only 54.50 
0 -100 VDC movement with 20 -0 -20 scale 

2 in. sq. Simpson. Used 2.25 
0 -20 kilovolt DC 3 in. rd. Westinghouse . 

FS 
equals 

1 ma. Use external multiplier 
4.95 

0 25 MADC 2 in. rd. Weston 2.99 
0 -2 amp. RF 2 ed. Thermocouple type 2.99 
0 -9 amp. RF 2 in. rd. Westinghouse 2.99 

COLUMBIA ELECTRONIC SALES 
522 South San Pedro Street 

S: 

LOS ANGELES IS, CALIFORNIA 4 
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proach in a studio, in the journal of 
the European Broadcasting Union, it 
was noted that each channel modu- 
lates a separate train of half- sinusoids 
or pulses coming from the same gen- 
erator, the second train being displaced 
one -half period relative to the first. 
After modulation, it was said, the po- 
larity of the second' train is reversed 
and the two trains are then super- 
posed. By passing the result through 
a selective circuit to eliminate the har- 
monics of the pulse- recurrence fre- 
quency, one train will contain a sin- 
gle carrier wave bearing the two mod- 
ulations. Noting that such a carrier 
wave will occupy rather a wide band 
if the two modulations are not identi- 
cal, the report pointed out that ex- 
perience has shown that the stereo- 
phonic effect remains adequately clear 
when the spectrum is cut off beyond 
the third harmonic of the audio fre- 
quency (on both sides of the carrier, 
making the total bandwidth six times 
the audio frequency), or at any rate 
beyond the third harmonic of the high- 
est acoustic frequency, permitting the 
transmission of higher order harmonics 
for the mid -frequencies. 

A closed circuit was employed dur- 
ing the tests, with two speakers set up 
on opposite sides of a medium sized 
auditorium. The stereophonic was 
noted as being striking, particularly 
when those in the studio favored the 
microphones involved in the test. 

TEACHING BY TELEVISION, de- 
scribed as an excellent possibility, 
which merits sturdier support, particu- 
larly by those in commercial broad- 
casting, has found enthusiastic friends 
in the military departments in Wash- 
ington, as the result of a series of tests 
conducted by the Air Reserve Training 
Section of the Aviation Training 
Branch, Office of the Chief of Naval 
Operations. In an effort to determine 

if television can be used effectively to 
teach Naval air reservists, an experi- 
ment was evolved by the Special De- 
vices Center of the Navy and Ford - 
ham University, during which some 
groups would be taught by television, 
TV recordings and others in the con- 
ventional manner. At Willow Grove, 
Floyd Bennett and Anacostia stations, 
live TV programs were used. Groups 
of trainees at Dallas, Olathe, and 
Glenview saw recordings of the same 
TV programs presented as sound mo- 
tion pictures, while conventional class- 
room instruction based on the same 
lesson plans as the television programs 
was given by local instructors at 
Akron, Minneapolis, and Grosse Ile. 
Subjects covered aerology, navigation, 
engineering, high -altitude flying, cross - 
country flight, ordnance and gunnery, 
survival and safety, jet engines, and 
nuclear physics. 

The live programs were viewed on 
16 -inch sets, and students were able 
to question the TV instructor through 
a talk -back microphone. The TV movie 
test involved the use of a 16 -mm 
projector. 

The results certainly were impres- 
sive for TV, for television instruction 
was found to be better than teaching 
by local instructors in half of the com- 
parisons made. Specifically 80 per -cent 
of the comparisons showed that TV 
was as good or better than the local 
instructors. The recordings were found 
to be more effective than personal in- 
struction in more than 40 per -cent of 
the comparisons made, whereas in 
comparison with live TV, they were 
found to be just as effective. 

In summarizing the results, the 
Naval authorities declared that TV can 
be a key aid to education, but it will 
be necessary to use the services of 
those who specialize in writing and 
directing educational TV programs 
exclusively L.W. 

The Army's Signal School at Fort Monmouth, New Jersey, is now piping TV les- 
sons into its classrooms, using this medium as a training aid in teaching students 
complex communications equipment and systems. Filming the lesson on the 
cathode -ray tubes are cameramen (left to right) Sgt. Joe Thompson of Marlow, 
Okla.; Pvt. Rodney Tillotson of Salisbury, Mo.; and Pvt. James A. Mann of 
Montgomery, Ala. The instructor is Cpl. Barkey Balikian of Beirut, Lebanon. 

RADIO & TELEVISION NEWS 

www.americanradiohistory.com

www.americanradiohistory.com


A.C. -D.C. Servicing 
(Continued from page 42) 

and this condition may manifest itself 
only once or twice within a twenty - 
four hour period. As a preventative 
measure, then, we change the con- 
denser between the power amplifier 
grid and the preceding stage. If the 
set is old it is advisable to also change 
the coupling condenser at the volume 
control. As a result of this and other 
preventative measures, our "kickback" 
percentage is lower for the a.c. -d.c. set 
than for any other type of repair. 

The filtering block is checked simply 
by shunting additional capacity across 
the circuit and at the same time meas- 
suring the "B- plus" voltage. If the ad- 
ditional filtering causes the voltage to 
increase by more than two or three 
volts or causes a marked lessening of 
a.c. hum, the filtering block is replaced. 
This is particularly essential in bat- 
tery- electric sets where a small de- 
crease in "B- plus" voltage results in 
fade -out of the local set oscillator. If 
in doubt, decrease the isolation trans- 
former secondary voltage slowly and 
observe the meter reading at which the 
set oscillator fades. The oscillator 
should hold for values ten or fifteen 
volts below normal line voltage. 

The over -all gain of the set is 
checked quickly and with sufficient ac- 
curacy for practical servicing by tun- 
ing in on a weak station at each end 
of the dial and comparing results with 
normal performance. The gain test is 
substituted for a complete tube tester 
check of tubes. This may seem unor- 
thodox to some of you but unless you 
are merely after tube sales, it is just 
as satisfactory and a vast saving in 
time. This tedious tube checking busi- 
ness alone costs most shops hundreds 
of dollars a year in needlessly wasted 
hours. As any technician knows, the 
conventional tube checker test is, at 
best, little more than an indication of 
emission and will not catch many of 
the more subtle defects. If the set gain 
is satisfactory, why check emission? 
However, the tube checker should be 
used when there is some indication of 
trouble such as a 60 -cycle distortion 
which may indicate a cathode -to -fila- 
ment short in the power tube. 

As a check for a tired, punchy recti- 
fier, the "B- plus" voltage is measured 
when the set is first energized and 
again after fifteen minutes of opera- 
tion. A ten per -cent drop in voltage is 
cause for suspicion. 

A substitution tester is a big time 
saver in tracking down oscillations, and 
in looking for open condensers and 
open resistors. The shop -built substi- 
tution tester in our test panel will 
throw any of the common values of 
condensers and resistors across the test 
probes with the flick of a multiple - 
contact, rotary switch. 

Careful alignment is good business. 
Factory alignment often isn't too good 
and the resonant frequency of cheap 
components shifts rapidly. The i.f. 
trimmers are carefully balanced with 
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Years ahead in listening pleasure 
When you own a Newcomb amplifier you own 

more than just a carefully built piece of electronic 
equipment that measures up to the most exacting 
mechanical requirements. You also own ... what 
you really want ... the phonograph amplifier that's 
designed to give you the most in listening quality. 

Let your own ears be the judge. When you listen 
to a Newcomb you hear your favorite recordings 
or radio and television shows come gloriously to 
life. These superb amplifiers are subjected to rig- 
orous testing procedures throughout their produc- 
tion to insure mechanical and electrical perfection. 
BUT... more than that .. , they must meet the 
most critical listening quality tests. 

Newcomb Model KXLP-30 is a 20. 20,000 cycle, 
low distortion, 30 watt phonograph amplifier pro- 
viding the reserve power to make full use of its 
special tone control circuits. Superbly balanced elec- 
trical design, the result of many years experience, 
gives you remarkable listening quality. The 
Magic Red Knob four stage record condition com- 
pensator frees tone controls from the function of 
controlling surface noise. Thus any desired tonal 
balance may be obtained under any condition of 
operation at any volume level. Adaptable for use 
with AM -FM radio tuners, TV, wide range loud- 
speakers and magnetic or crystal pickups, it is 
engineered for your listening pleasure. 

Write for complete descriptive literature 

THE SOUND THAT QUALITY BUILT 

Model HLP -14, 14 watt 
Phonograph Amplifier 

Model P10A, 10 wau 
Phonograph Amplifier 

Model R -12, Three Speed 
Portable Phonograph 

Model RC -12, Three Speed 
Portable Phonograph 

Model B -100 Radio 

NEWCOMB AUDIO PRODUCTS CO., DEPT. F, 6824 LEXINGTON AVENUE, HOLLYWOOD 38, CALIFORNIA 
MANUFACTURERS OF P.A., PHONOGRAPH, MOBILE, INSTRUMENT AND WIRED MUSIC AMPLIFIERS 
PORTABLE SYSTEMS, PHONOGRAPHS, RADIOS, TRANSCRIPTION PLAYERS AND RACK EQUIPMENT 
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The New PRECISE Vacuum Tube Voltmeter with the famous 
PRECISE Reflex Circuit for increased stability and greater 
accuracy. 

By comparison, your hest value! 1% Ceramic resistors; 
Etched panel ; Amphenol connectors; Separate 5 V., AC scale; 
Tubes : 6AL5, 6X5, 6SN7 ; True zero adjust ; 41/2" Meter ; 

Three -color rapid construction book explains each step. 
Complete with btry. & test lead. 
Ranges: -DC: 0 -5 -25- 250 -500 -1000 V. PRECISE -DC: 0 -5 -25- 250 -500 -1000 V. 

IC I t Model 

LL 
®® AC: 0 -5 -25 -250 -500 -1000 V. 909 -I< Ohms: R 1 Rx10. Rsso00,, Rx10,000, 

Ì2s1,000.000 ohms. Factory 
DB: From -20 to +55 DB. wired, Model 909.$44.98* 

NO OTHER PROBE OFFERS SO MUCH ... all PRECISE ex- 
clusives ... make it the must practical, foolproof and sturdy High Voltage Probe in the industry today. 
Multiple insulation; Mechanically shockproof PRECISE 

Triple flash 

Interchangeable tips; Swivel Model 999 Lead connection- Interchangeable resistors; (Wired only) guards; Sturdy, non -porous shell 
construction. Complete 

PRECISE DeLuxe V.T.V.M.... Build it horizontally or 
vertically to fit your own bench requirements. Large 71/" 
meter for better visibility- greater accuracy. 
All the unusual features and PRECISE 
ranges of the PRECISE _Model 909 I(¡ t Model TC3 v 
V.T.V.5I. in a Deluxe version. 907 -I( 

Factory Wired, Complete with btry. & test lead. Model 907 $57.98* 
New R.F. PROBE Lowest Price in the field! Leads in Value! 
Time- tested circuit; Special non- porous case; 
Uses germanium crystal rectifier up thru 250 
mess. Probe handle terminated in an slash- PRECISE X42* enol connector -other end of shielded cable M o d e I 9 I 2 J available in either amphenol, phone plug or (Wired only) 

5 
phone tip type fitting at no added charge. 
All instruments carry the PRECISE Guarantee, components protected by the RNA Warranty. Write for FREE Catalog N -3! SEE THE COMPLETE PRECISE LINE AT TOUR JOBBER NOW! =Prices slightly higher in the West. 
EXPORT DEPT.: 15 Moore St.. New York. N. Y. Cable "Minthorne." 

PiQEcis PRECISE DEVELOPMENT CORP. 
L / a Enoinee.ed V.odoa. O c e a n s i d e , L . l . N e. w Y o r k 

MANUFACTURERS! 
EXPORTERS! 

PURCHASING AGENTS! 
ORDER YOUR NEEDS 
FROM THE WORLD'S 
LARGEST SUPPLIERS 

41IIII11))! 

Radio and Receiving Tubes 
Transmitting 8 Special 

Purpose Tubes 
Radio and Electronics Parts 

and Equipment 
All Types of Electrical Wire, 
Magnet Wire, and Cable 

Write - Wire - Phone 
For Your Special Needs 
We are also bonafide 
General Purchasing Agents. 

CAN WE HELP YOU? 
References: Dun & Bradstreet. 

6fectitonte &fat. 
225 N. Wabash Ave., Dept. R, Chicago 1, III. 

Phone ANdover 3.0841 
BRANCH OFFICES 

257 S. Spring St., Los - Angeles 12, Col. MA 6 -2004 
507 Fifth Ave., New York 17, New York MU- .7.0084 

SINGLE REFLECTOR 
CONICALS 

1259 -Single Bay 
a /a" elements. 3.19 

1256 -Single Bay 
1 /z" elements. 3.89 

1254 -Double Bay 
a /g" elements. 6.68 

1258 -Double Bay %" elements. 7.89 
1257 -Four Bay 

a /g" elements.14.89 
1253 -Four Bay 

1 /2" lements.17.19 

FIVE ELEMENT VAGI BEAMS 
2002 to 2006 -any to channel 8.69 
2007 to 2013 -any hi channel 3.19 

236 -Single Bay Twin -V 3.76 
237 -Double Bay Twin -V 7.49 
231 -Four Bay Conical 16.99 
230 -Double Bay Conical 7.89 
243 -Swift Rig Folded Hi Folded Low 3.89 
240 -Single section con ical-lots of 6 1.69 
244 -Swift Rig Folded Hi Straight Low 3.49 

2113 -Deluxe Indoor Antenna 1.99 
860- Chimney Mount Dozen Lots 1.19 
905 -31" Mast Snap -On Standoff Per 100 3.60 
873 -31/4" Mast Standoff Insulator Per 100 5.50 
872 -4" Nail -In Insulator Lots of 50 .02 
870 -31!a" Wood Screw -Eye Insulator Lots of 50 .02 
229 -Single Bay Conical 3.75 
861 -5 Ft. 11/4" Diam. Galv. Steel Mast .82 

Send for quantity prices and complete list 

TELEVISION SUPPLY CO. 
Box 13 Greenpoint Station Brooklyn, N. Y. 

a scope pattern while the r.f. and os- 
cillator trimmers are adjusted for 
maximum at the proper dial settings. 
With the equipment already set up and 
operating, it takes only a couple of 
minutes. 

Following is itemized the complete 
treatment given each set : 

1. Return the set to playing condition. 
2. Replace the audio coupling con- 

denser. 
3. Check the filters and bypass con- 

densers, replacing them if neces- 
sary. 

4. Check the over -all gain. 
5. Align the set. 
6. Clean and polish the cabinet and 

dial. 
7. Replace the pilot bulbs. 
8. Tighten the dial cord. 
9. Re -glue the speaker cone when 

necessary. 
10. Give the customer an itemized bill, 

showing the above. (Let him know 
he's getting his money's worth.) 

Sounds like a lot for a little, doesn't 
it? Actually it is. But it doesn't take 
long, providing the test setup is right 
and the routine is organized. Addi- 
tional time is saved by having an ap- 
prentice remove and replace the chas- 
sis in its cabinet, clean and polish the 
set, and draw up the customer's bill. 
We once experimented with the idea 
of letting the technician do only the 
diagnosing while the apprentice made 
all the repairs but this plan did not 
work out chiefly because of the num- 
ber of sets with multiple defects where- 
in the diagnosis of one defect is not 
practical until another defect has been 
repaired. 

Ease of troubleshooting isn't the only 
advantage in servicing of the small set. 
Practically all small sets are delivered 
to your bench while TV and large ra- 
dios must be picked up, repaired, and 
then delivered. The saving in man - 
hours and truck expense is quite an 
item, not to mention the occasional 
deadbeat who lets you re- install his re- 
paired TV, and then blandly informs 
you that he is fresh out of cash and 
would you wait until the Monday after 
this coming Saturday, which is payday. 
This can't happen in your shop, where 
the green stuff passes over the counter 
before the repaired set budges from 
the shelf. 

To make money with the a.c. -d.c. set, 
the first consideration is speed in serv- 
icing. Running an important second, 
is adequate compensation for each job. 
Most technicians seem reluctant to ask 
their customers for the few dollars 
they have earned on the small set 
while, oddly enough, they think noth- 
ing of writing up a $35 ticket on a TV 
repair. With shop overhead skyrocket- 
ing, no set should pass over the coun- 
ter for less than $4.50, regardless of its 
original cost or condition. If given the 
full treatment described in this article, 
it is worth every penny of that charge 
to the set owner. The average charge 
for the small set should be in the $5.85 
price range. A few small sets will re- 
quire greater outlay in time and mate- 
rial and must bring 6 to 10 dollars. 
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By use of the assembly line, time- 
saving techniques, we find that a tech- 
nician can go through 15 to 20 small 
sets a day. With an average charge of 
$5.85, this production permits a gross 
take of between $87.75 and $117. Not 
bad, considering it is all inside work 
and without either truck expense or 
the possibility of profit -killing call- 
backs. Looking at servicing strictly 
from a remunerative viewpoint, if I 
had to choose between a daily diet of 
TV repairs or a.c. -d.c. repairs, my com- 
petitors could have the Milton Berle 
addicts. 30 

Packaged Power 
(Continued from page 63) 

bler" capacitance is subject to twice 
this value and therefore must carry a 
450 volt d.c. rating. 

A separate filter section was found 
unnecessary as the a.c. component 
present in the output is negligible. 

It is well to remember that one side 
of an a.c. line is already at ground 
potential. If an additional ground is 
desired, one should first ascertain 
which side of the a.c. line is grounded. 
This is easily determined by connecting 
a 120 v. lamp in series with the unit's 
negative lead and one side of the a.c. 
mains. 

If the lamp does not light, a direct 
ground connection may be made. If 
the lamp does light, the a.c. cord plug 
must first be reversed before ground- 
ing the unit. Thereafter note in which 
position the plug should always be 
inserted. 

Conclusion 
A versatile power supply is a dis- 

tinct adjunct to any amateur station. 
Numerous applications will suggest 
themselves to the user. 

Voltages available at the four prong 
socket are ideally suited for powering 
a 40 watt transmitter. Terminal strip 
connections may be used for test pur- 
poses or supplying screen, plate, and 
heater requirements of receivers and 
other associated equipment. 

The unit described may be dupli- 
cated with a minimum of time, tools, 
and expense. For those seeking pack- 
aged power without recourse to ma- 
chine shop or laboratory, the economy 
size selenium power supply is well 
worth the effort. 30 

NOVICE CONTEST 
THE Hallicrafters Co. has announced 

the establishment of a Merit Award 
for outstanding achievement by new 
novice -class radio amateurs. 

The award will be given to all novices 
who between 12:01 a.m., September 8, 
1951 and 12:00 p.m., September 7, 1952 
work all states and have obtained their 
regular ham tickets. The first ten nov- 
ices to qualify will receive a Halli- 
crafters S -76 receiver while all others 
who qualify will receive $25.00 in cash. 
The company's October ads carry com- 
plete details. 30 
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NEW for '51 

A, caattc 

f1° CDI 
1949,1950 and 1951 

p ! CHEVROLET RADIOS 

CUSTOM -BUILT 
AUTO RADIOS 

1949, 1950 and 1951 
PLYMOUTH -DODGE RADIOS 

List Price s5995 
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 
$5995 

ATTRACTIVE DISCOUNTS 
TO DEALERS 

List Price $5995 

CUSTOM -BUILT RADIOS 

1948- 49 -50 -51 HUDSON 
1951 HENRY J 

1949 -50 -51 STUDEBAKER 
List Price $59.95 

AUTO RADIO 

SHORT WAVE 
CONVERTER 

Tunes 63 Meters Through 17 
Meters Band Spread Tuning 

Use with any Car Radio 
Powerful and Sensitive Size 
7" x 23/4" x 33/4" Easy to In- 
stall 

CORRECTED $24 95 LIST PRICE 

CAPACITORS 
UPRIGHT MOUNT EA. TEN 

2X.25 MFD 400 VDC $ .35 $ .30 
.35 .30 
.40 .35 
40 .35 

.40 .35 

.45 .40 

.45 .40 

.45 .40 

.45 .40 

.i MED 500 VDC 
2X.05 MED 800 VDC 
25 MED 600 VDC 

2X.1 MFD 800 VDC 
.1 MED 600 VDC 
.5 MED 600 VDC 
1 MFD 600 VDC 

BATH TUB 
4 MFD 50 VDC 
4 MED 100 VDC 
2X.1 MED 200 VDC 
3X.1 MED 400 VDC 
2 MED 400 VDC 
.05 MFD 600 VDC 
.25 MFD 600 VDC 
.5 MFD 600 VDC 
.1 MED 600 VDC 
i MED 600 VDC 
2 MFD 600 VDC 
2X1 MED 600 VDC 
.05 MFD 1000 VDC 

.45 .40 

.55 .50 

.40 .35 

.40 .35 

.55 .55 

.40 .35 

.40 .35 

.40 .35 

.40 .35 

.50 .45 

.65 .60 

.65 .60 
55 .50 

2X.1 MFD 1000 VDC .65 .60 
OIL FILLED AND GE PYRANOL 

.5-.5 MFD 400 VDC $ .65 g .60 

.1 MED 500 VDC .55 .50 
1 MED 500 VDC .70 .65 

1 MFD 600 VDC .85 .80 
2 MFD 600 VDC 1.15 1.10 
4 MFD 600 VDC 1.60 1.55 
5 MFD 600 VDC 1.85 1.80 
1-8 MFD 600 VDC 2.75 2.65 
.5 MED 1000 VDC .95 .90 
2 MFD 1000 VDC 1.65 1.60 
.5 MED 2000 VDC 2.00 1.90 
.25 MED 3000 VDC 2.85 2.80 
.5 MFD 3000 VDC 2.95 2.90 

1 MED 7500 VDC 7.50 7.00 
1 MFD 7500 VDC 12.50 12.00 
.1 MFD 12000 VDC 14.95 14.90 
.0008 MED 15000 VDC 12.50 11.75 
.045 MFD 16000 VDC 12.95 12.50 

PAPER 
8-8 MFD 600 VDC $2.25 $2.15 

Tobe Filtermite 
3X8 MFD 601) VDC $2.55 $2.40 
8-8-4 MFD 650 VDC 2.45 2.25 
160-160 MPD 150 \'DC 3.50 1.25 

ELECTROLYTICS 
2500 MCD 3 VDC S .40 $ .35 
500 MCD 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 ISCO 50 VDC .50 .45 

NEW HI- VOLTAGE 
FILTER CHOKES 

4 HY 4.5 Amp DC 3 Ohms 1230 RIOS 
to ;mound GE 69G351. 

1.7 1111 2 Amp DC 9000VDC GE 
Y345.IA 

.25 Ill' -1 .Amp .5 Ohm 20.000 Test. 
1 HY :3.2 Amp DC 3.5 Ohm GE 

600459. 
PRICES ON REQUEST 

MICROWAVE EQUIPMENT 
10051 Echo B o x Frequency 
Range 2890MC- 3170MC. Di- 
rect Reading Micrometer 
Head. Ring Prediction Scale 
Plus 9% to Minus 9%. Type 
"N" Input. Resonance Indi- 
cator Meter with Accessories 
and 10CM Directional Coupler 
and Spares -Brand New. 
SO Radar 10CM Rotating An- 
tenna 24" Parabola in Turret 
360° Span -Brand New 50-3 
Bearing Control. 
PRICES UPON REQUEST 

Ali Sizes of Crystal Electrodes. 

PRICES 
SLASHED 

2C34 $0.85 
2X2/879 .65 
3C24 1.95 
7C4/1203Á .75 
]OY .45 
1510 .85 
35/44 . .40 
45 SPEC .35 
203A 8.80 
316A .65 
WL -531 4.95 
T13Á 1.40 

.45 
803 4.45 
$26 .95 
931A 4.95 
864 .40 
CK1005 .85 
CK1007 1.20 
33 .90 
1B3GT . .85 
5U4G .57 
6ÁJ5 .99 
6 .66 
6AQÁL5 5 
6AU.5 

.77 

.99 
6ÁU6 .69 
6BAS .69 
69E6 .73 

TUBES 
...50.45 

1620 
2051 
7193 
8011 
6006 
CSR 9.75 
(:EQ72 1.30 
C1C70 4.25 
t,RP-72 1.70 
5.1148 .35 
HY-61 5 .25 
RKR-72 1.30 
RK-73 .65 
543P4 4.95 
5FP7 1.95 
1.10G .75 
3A4 .60 
6SG7 .95 
613Q6GT 1.29 
6.15 .63 
6J6 1.29 
6SN7 .79 
6V6GT .68 
6W4 .66 
12A V6 .59 
1213E6 .89 
35W4 .59 
501.6GT .69 

TOGGLE -ROTARY SWITCHES 
Pole Post- See- Shaft Price 

tien Bon 
1 3 1 

4 2 
1 3 6 

4 4 
2 8 2 

02 S 2 

15/16" 50.35 
7/5" .50 /8" .60 

1" .60 
21/" .55 

30A 9KVA 
Flash Over 2.50 

*Commie 
DPST 30 250 Volt Willard- 

ware .40 
DPDT Center "OFF" 1 Throw 

Momentary 20A I25VAC... 1.15 
3PDT 10A -250 JAC 1.25 
DPDT 5A 250VAC .95 
DPST C -H AN3023 -2. .90 

TIME DELAY SWITCHES 
i Minute of C y. terpro Mettal C e In 

New .. $5.25 
3 Micro Switches Make Contact 

at 40 -41 -42 Sec. Tinte De- 
lay 110 VAC Motor. New.. 4.50 

Thermo Switch 50° to 300° F. 
115 VAC @ 6A. 230 VAC @ 
5A Breaks Contact with In- 
crease of Temperature. New 1.35 

30 -40 Second Mercury Time 
Delay Relay 110 VAC AD- 
lake. New 7.50 

RELAYS 
12 VDC DPST Allied Control 

Box C32 $1.75 
24 VDC3 PDT 8Amp 1.50 
24 VDC Solenoid, Operates 2 

Switchettes .. 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 

ROUND PANEL METERS 
LEADING BRANDS 

0 -5 RF Amps- Westing 33/4" 54.50 
0 -300 MA OC- Simpson 23/4" 3.75 
0 -100 Amps DC -Hoyt 3" 5.00 
0 -3 Volts DC -Sun 2 3/4" 3.50 
0 -15 Volts AC -GE 3'/" 4.95 
0 -2500 Vo Its DC- Simpson 

With Multiplier 33/4° 5.95 
0 -5KV DC 0 -10 MA DC 3W 5.50 
0 -150 Volts DC -Hoyt 33/4" 4.50 

PORTABLE METERS 
0 -10 Amps DC- Weston 489 9.50 
0- 3 -6 -30 Volts DC- Weston 280 19.95 
0 -100 Amp DC- Weston 

with 100 Amp -Shunt 269 27.95 
0 -25 Amps AC- Weston 433 37.50 
0 -1.5 -6 Volts AC Output - 

meter- Weston 571 14.95 

LINEAR POTENTIOMETERS WW 
Ohms Watts Ea. Te 

500 2 $0.45 $0.40 
1000 2 .50 .45 
3000 2 .55 .50 
10,000 2 .55 .50 
5000 3 .50 .45 
7500 Dual 3 .85 .80 
10,000 3 .55 .50 
25,000 3 .65 .60 
50,000 4 .90 .85 
15 25 .95 .90 
20 25 .95 .90 
25 25 .95 .90 
50 25 .95 .90 
100 25 .95 .90 
200 25 1.20 1.10 
500 25 1.20 1.10 
1000 25 1.30 1.25 
3000 25 1.40 1.35 
15,000 25 1.70 1.60 
20,000 25 2.00 1.95 
150 /Switch 50 AN 3155 -50 2.15 2.00 
200 /W Switch 50 2.15 2.00 
800 50 2.65 2.50 
10,000 50 2.95 2.75 
15 60 2.95 2.75 

2.95 2.75 
3.95 3.85 
9.50 - 
8.50 - 
1.95 
2.25 

15 75 
750 150 
20,000 5 
20,000 5 433AC 
5000 
6000 

TRANSFORMERS 
PRIMARIES 115V 6OCY 

9V @750 MA, 6.3C@ 3.9A, 
5V @ 6A, 2400 Test 53.25 

6.6V IS O.6A, 2000V Ins 2.60V 
@ I.75A, 2700V Ins 2.75 

6.40@ 10A, 6.3@0.6A 3.45 
660/330V 

3 CT 

a 
.OSA CT -.0/2 5 

3.25 
350.0 -350 @ 120 MA, 5V @ 3A, 

6.3V 4A CT 6.3V 4.25 

CARRY -ALL 
TV and RADIO SERVICE CASE 

$12.50 

SPECIALS 
80.86KC Crystal with Holder .$2.50 
CD -501A Cord for BC -654 to 
GN-45 ................. 1.95 

13511500 with Hydrogen GEN.. 2.50 
Gibson Gill 1300 Kite 17" a 17" 

36" 2.25 
33X440 MMF Variable Con- 

denser 
7 -100 MMF d MF Variable Conenser 

1.10 
.95 

24 -îS0 MMF Tapered Rotor 
1.25 

American American Illo\vcr and Motor GE 
1/s HP 115V 60CY 1725 RPM 

. NEW 24.95 
Gibson Girl Transmitter Com- 

plete with Balloons-Kite- 
Parachute-Wire-Lamp ... 14.50 

TERMS: Minimum order $5.00 -Mail orders promptly filled -All prices F.O.B. Boston, Mass. Send M.O. 
or check. Shipping charg s sent C.O.D. 25% deposit require with all C.O.D. orders. 

Prices Subject to Change without Notice 
SEND FOR OUR CATALOGUE 

Inquiries from Dealers, Schools 
and Industrial Firms Invited 122 Washington St. BEacon 2-7863 Brighton 35, Mass. 

COMET ELECTRONIC 
SALES CO. 
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C. OSEOUT! 
Reg. $29.95 Famous Make 

FM RADIO CHASSIS 
May Also Be Used as 

vá' FM Tuner 
6 Tubes Built -in Ant. 

N" 4" PM Speaker AC -DC 
88-108 mc 

S695 Bemuse of slight change n design T 7.7 Ice Itere able to buy a closeout Irons 
one of America's best known set 
makers. YOU SAVE $13. 

221.1( 

America's 
ity laboratory- 
Trigger 
dependable 
ranges. 

Complete 
Mode 
Mode 
Mode 
Mode 
Mode 
Mode 
Mode 

EICO KITS 
NEWS VTVM KIT 
Model $2 VIII 95 - g 17T 1/ 

most popular, top -qual ' t 
precision VTVM 

-fast service and lifetime 
performance. 15 - - i 

- 

Line of Eico Kits in Stock 
4251( PUSH -PULL SCOPE $44.95 
3221 SIGNAL GENERATOR 23.95 

1040K BATTERY ELIMINATOR 25.95 
3601( SWEEP GENERATOR 34.95 
625K TUBE TESTER 34.95 
9501( RC BRIDGE & RCL COMP 19.95 
1451< SIGNAL TRACER 19.95 

Replace Your Old It' Aerial 
With Snyder's Amazing New 

30° MOTOR:LES,S 

Same 
As Motor 
Aerial 
Costing 
This 
FOR 

Only 

COMPLETE 
31/2 
3 cond. 
lector 
mtg. 
Electronically 
to give 
direction 
on or 
rays 
ments. 

TV AERIAL 
Clear Pix Flick of switch 

clears picture 
Rotating instantly 

Systems 
Triple - . 

Price 
ULTRA FRINGE 

$1895 
. 

with three - - -. 

ft. masts. 75 ft. 
cable, beam se- 
sw., guy ring, Li Model 

base & U clamp. TX -599 
beams in complete 390° rotation clear picture on all channels. You choose 

with Directronic selector switch mounted near TV set. Complete double- stacked ar- with 1S hi- tensil double -alloy aluminum ele- 

MODEL AX -599 360° ARRAY 
$1695 Same as above, less masts, guy rings and mtg. base 

Snyder's Powerful S Element 

YAGI 
TEALEVIS1ON 

S 
For Fringe & 
Ultra Fringe 

Highly directional and 
closely tuned to earls 

Channels channel. Cuts inter - 
^ -RY7 ferente and noise to 

Channels it 8 -RY8 is minimum. Five ele- 
3 -i-n-g E 9 -RRYO ments; one folded di- 

,..1-111,1 ,Ylo -ItY10 pole, three directors -HY5 1 t -izYl1 and one reflector. In- =6 -HY6 4I`' -RI'12 
13 -RY13 dividual array for each 

$7.95 $4,95 channel. Specify model 
desired. 

WRITE FOR FREE "FY1" BULLETIN 
Address Orders to Dept. RN -12 

or Call MUlberry 2134 

Oscillator Radiation 
(Continued from page 67) 

the results tabulated in Table 4. Al- 
though this particular test was con- 
ducted solely for the sake of obtaining 
relative information as to radiation 
capabilities and hence should throw no 
reflections on the manufacturer of any 
one set, the names were omitted to 
prevent possible misinterpretation. 

The set -up for making the measure- 
ments was simple. All tests were made 
with receivers indoors (due to incle- 
ment weather), with each set placed 
on the same bench, facing the same di- 
rection, and connected successively to 
the same antenna leads. Radiation 
measurements were made from outside 
with an RCA Type WX -1A Field 
Strength Meter at a distance of ap- 
proximately 70 feet. The field strength 
meter antenna was mounted on a tri- 
pod and elevated 10 feet above ground. 
Each receiver was adjusted to Channel 
7 and the fine tuning control (if used) 
adjusted to its normal setting. The 
oscillator output on Channel 11 was 
then measured directly in microvolts - 
per -meter (µv /m) on the field strength 
meter. 

Tabulation of the receiver measure- 
ments brought out two important facts. 
First, and possibly the most important 
from a practical standpoint, is the fact 
that all the radiated signal strength in 
the tests was picked up directly (by 
air). Use of the battery -powered field 
strength meter automatically ruled out 
the possibility of pickup through power 
lines. (In actual practice, a certain 
amount may be transmitted in this 
manner, but usually not to such an ex- 
tent as noted in the Table 4 tests. 

The second fact is the importance of 
shielding in reducing oscillator radia- 
tion. Set (A) had no shielding between 
tuner sections, while set (E) had a 
well -shielded inductance -type tuner in 
which individual gang sections were 
isolated rather effectively. Set (F) 
employed a new -type tuner in which 
the gang sections of the selector switch 
were individually shielded and the os- 
cillator section effectively double - 
shielded. Note the results in the radi- 
ation figures. 

Note also the effect of the antenna 
system in increasing or decreasing in- 
terference, particularly in tests 1 and 
2. The gain of the Channel Master 
"Di -Fan" was higher than that of the 
folded dipole, hence increased the 
amount of direct -line interference. This 
bears out the previous statement that 
the greater portion of the radiated sig- 
nal normally is received through the 
antenna system. This statement seems 
to be contradicted in tests 4, 5, and 6, 
where radiation with no antenna con- 
nected is approximately the same as 
with the inside antenna (test 3) at- 
tached. In these cases, however, the 
oscillator coupling and short ribbon 
section from the tuner to antenna ter- 
minals are acting as an antenna or 
signal dispersing element. Efficient 

shielding and isolation of the oscillator 
section from the antenna circuit would 
result in a tremendous reduction of the 
radiated signal. This was borne out by 
the test involving receiver (F). 

Since the first test proved the im- 
portance of a good antenna system, a 
succeeding test of several popular types 
was made. The results appear in Table 
3. Again, note that the gains are rela- 
tive and do not necessarily represent 
the actual gain of the individual an- 
tennas. The front -to -back ratios of 
three similar "Di -Fan" antennas, for 
example, varied widely. While this 
may be correct, it was felt that vary- 
ing conditions in the field would cause 
a tremendous change in characteristics 
and therefore should not be taken as 
the official or representative figures. 
The point to be made, however, is that 
under the same conditions for each an- 
tenna, the characteristics obtained 
were those shown in Table 3. (These 
comparative readings were taken only 
at 195 mc.). 

After studying the front -to -back ra- 
tios, gain, etc. of the various antennas, 
it will be apparent that no single type 
can be chosen as the antenna. Note, for 
instance, that the double -V, double - 
stacked antenna (test 7) has the high- 
est gain of the group (4.8 db) except 
the 5- element yagi (test 5) but has a 
front -to -back ratio of only 2 :1. The 
Di -Fan" (test 2) has a gain of 3.0 db 
and a front -to -back ratio of 8:1. This 
feature is desirable if the interfering 
signal is coming from a point behind 
the receiving antenna. 

The effect of center stubs in a "Di- 
Fan" arrangement is shown in tests 
10 through 13 (Table 3) (see also Fig. 
1 and notes 7, 8, 9 and 10 in Table 
3). For Channel 11, the gain, as well 
as the front -to -back ratio, is improved 
by using short center stubs on the 
driven elements and long center stubs 
on the reflectors. The long reflector 
stubs seem to provide slightly better 
rejection to undesired signals from be- 
hind, particularly at 195 mc. (Another 
point of possible interest -as the gain 
of a particular antenna is increased, 
i.e., if stacks, directors, or reflectors 
are added, the front -to -back ratio may 
be decreased. This fact may be helpful 
in selecting the proper array or in 
making alterations for a particular 
installation). 

Interference Remedies 
Here are a few corrective measures 

which have been tried locally. In some 
cases results have been satisfactory; in 
others, the same measures have been 
totally ineffective or only partially suc- 
cessful. 

1. Wave Traps. Either the high -"Q" 
tunable type or the 300 -ohm twin -lead 
stub are successful in some cases, ab- 
solute failures in others. Usually not 
very effective if interference is very 
strong, since trapping out the unde- 
sirable signal also takes out most or 
all of the desired signal. 

2. Antenna Installation. Many cases 
of interference were cured by installing 
a good antenna system and orienting 
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it for best compromise between best 
picture and lowest interfering signal. 
Shielding the lead -in and grounding the 
shield near the set often helped. 

3. Orientation of Offending Antenna. 
This is one of the most effective means 
of eliminating interference in cases 
where the radiated signal is being emit- 
ted through the antenna system. If 
tests can be made with the owner of 
the offending set, it will often be found 
that turning his antenna very slightly 
will clear up the interference. Along 
these lines, the affected set's antenna 
may sometimes be relocated several 
feet to one side of its original position 
with the same results. 

4. Grounding at the Affected Re- 
ceiver. Interference in some cases has 
been eliminated by grounding the chas- 
sis of the affected set with #8 alumi- 
num wire, using as short a lead as 
possible. In one particular case, inter- 
ference on an Admiral was eliminated 
by this method when wave traps were 
not successful at all. NOTE: Make 
sure the chassis is not "hot" before at- 
tempting grounding. If not certain, 
consult the circuit diagram or contact 
the local set distributor. 

5. Shifting the Intermediate Fre- 
quency. This has been effective in 
some cases locally, not so in others. In 
particular receivers, a shift of 1.0 mc. 
was sufficient to move the beat -fre- 
quency out of the video channel; in 
others, shifting the i.f. was out of the 
question, since tests had indicated a 
shift of 3.0 mc. or more would be re- 
quired. In the latter case, it was nec- 
essary to resort to one or more of the 
above methods in order to effect a 
remedy. 

It would be interesting to hear from 
technicians in other localities as to the 
methods they have most successfully 
employed. Possibly a mutual exchange 
of ideas through this magazine or in 
subsequent articles would help to curb 
a type of interference which is likely to 
grow progressively worse. 

ADJUSTING HV TRIMMER 
By M. KALASHIAN, W1NXT 

rr I1E point of maximum d.c. output 
1 voltage is not always the optimum 
setting of the trimmer condenser on 
the r.f. power supplies so often found 
in the 7 -inch and some of the larger, 
inexpensive television receivers. 

This setting of the condenser will 
usually result in intermittent operation 
in that the circuit often refuses to oscil- 
late immediately when the set is first 
turned on. 

The best way to set this adjustment 
is for maximum d.c. output voltage 
consistent with continuous circuit 
operation when the cap of the 1B3 high 
voltage rectifier is touched with a screw- 
driver to draw an arc. To simplify this 
statement: A point of maximum d.c. 
output voltage will be reached by ad- 
justment of the trimmer, but by touch- 
ing the cap of the 1B3, the circuit will 
stop oscillating. Then back off on the 
trimmer until touching the 1B3 cap 
will not stop the oscillation. 
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December, 1951 

Christmas Gift SPECIAL ... 
OFFICIAL MILITARY 35mm SLIDES 

WITH BRAND NEW 

Viewer FREE 
OF ANY EXTRA COST! 
50 Brand New 35mm R. 

& W. authentic U. S. Army Air 
Force recognition slides of 

nom nsy for 
=Try 

$3. of m I' 
New 131G VALUE Oslide Viewer vb- 

any added cost! Gov't. surplus 
4-ply mounted, numbered, and fully 

a in sets of 50, available in 
classifications: 1. NAVAL. SHIPS - 
-3. ARMORED VEHICLES. When 

classification is wanted. Set of FREE Viewer -post- 

BARGAIN - Only $3.00 

oe 
.. 

Yr 

RUSSIAN T -34 TANK 

each set you get a 
s lately F R E E of 
slides, ch heavy 
identified. Slides 
choice of y of 3 
2. MERCHANT SHIPS 
ordering, specify which 
50 slides, any classification-plus 
paid in U.S.A. 

A SENSATIONAL 

METERS: 
0 -150 Volt. 400 cycle, 21/2" ltd. S3.95 
0 -5 Alnp. AC, 3" ltd.. 0 -75A Scale 3.95 
0 -5 Milliamp DC, 214" Sq., 0 -5 Scale 3.95 
0 -1 Milliamp DC. 21/2" Rd.. 0 -150 Scale 3.95 
0 -500 Mieroamp, 21/2" ltd., 0 -15 & 0 -600 DC 

Volt Scale 3.95 
TUNING METER I -70B Reverse Scale, Weston 

#606 for Compass Control Boxes 3.95 

DYNAMOTORS: 

Tt 

., 

INPUT: 
12 V. DC 
12 V. DC 
12 or 24 V. DC 

14 V. DC 
14 V. DC 
14 V. DC 
12 or 24 V. DC 
Tell Us Your Dynamotor, 

DYNAMOTOR 
And BLOWER 
9 Volts DC in p t, 
output 450 Volts 60 
MA.. 4500 RPM. At 
6 Volts DC input, 
output 260 Volts 65 
MA., 3000 RPM. 
Price S4.95 

OUTPUT: STOCK No.: PRICE: 

220 V. 70 MA. DM -24 $6.95 
220 V. 100 MA. DM -18 4.95 
440 V. 200 MA. & 
220 V. 100 MA. D -104 9.95 
375 V. 150 TIA. DM -375 8.95 
330 V. 135 MA. DM -330 7.95 
500 V. 500 SIA. PE -59 14.95 
275 V. 110 MA. USA /0516 3.95 

Inverter, & Motor Needs! 

test. 
proof. 

AERIAL 
WIRE 

Aerial Wire- 
Phosphorous 
Bronze #16 
Stranded. 200 lb. 

Weather- 
150 feet on 

Reel. RL -3 with 
Clips ...3 I .50 

WIRE -HEAVY DUTY 
RUBBER COVERED 

2/ #16 -20 Ft. Length $1.25 
2/ #12 -10 Ft. Length 1.00 
1 / #6- Shielded, 15 Ft. 1.50 
1 / #6- Shielded, 71/2 Ft. ... .75 
1/#2- Shielded, 8 Ft. 1.00 
1 / #8- Cotton covered -Per 

.06 Foot 
500 Ft. #20 Cotton covered strand- 
ed and tinned, in 91/2 Ft. lengths. 
500 Ft. (ASS't. colors) $3.95 

3/4 RPM ANTENNA ROTATOR MOTOR 
High torque, reversible motor - 
operates directly from 110 Volt 5 ,^ 
60 cycle by use of condenser. 
Light weight, quiet running .,f 
ruggedly built, positive stop. >.. 
easily mounted. Normally Oper- 
ates from 110 Volt 400 cycle 
Complete -with in- 

W 
A e Ç 

structions. NEW.... 4 3aJ 

10 MED 400 Volt Cond.,. ... 
$1 .00. SPDT Switch: 35 c 

GUY CABLE 
Regular Aircraft Control C a b 1 e. 3 %12 "- 7x7 -49 
Strands galvanized weatherproof. 920 lb. Test. Ideal 
for television or radio mast guying. Non preformed. 
Prices: 
Z3 /aC per Ft. -1000 Ft. or more: 1/2C per Ft. 

6 -VOLT POWER SUPPLY 
VIBRATOR TYPE --6 Volt DC input; output 230 Volt 
DC 50 SIA. filtered w /tube. Size: 61/2"x4 "x51/z 
Price 56.95 
VIBRATOR TYPE -6 Volt DC input; output 230 Volt 
DC 50 51A. -not filtered -w /tube. Ideal for Command 
Receiver operation as receiver is filtered internally. 
Size: 41/2"54 1/2"531/2" 54.95 

SEND IN YOUR ORDER TODAY! 
Address Dept. RN Minimum Order $2.00 

Prices F.O.B., Lima 25% Deposit on C.O.D. Orders 

TRANSFORMERS AND CHOKES: 
TRANSFORMERS 

110 VOLT Sec. 6.3 V 1 Amp. ... . $1 .25 
60 CYCLE Sec. 24 V. Ih Amp. . .... 1.50 
PRIMARIES Sec. 24 V. 1 Amp. ..... I .95 

CHOKES 
I -I -115 8 IIenries 500 MA Filter, 5000 V.Ins..S 1 0.95 
H -121 13 IIy. 250 MA Filter, 1500 V. Ins... 4.95 
II -412 4 -12 Hy. Swinging, 300MA, 2500V.Ins. 4.95 

WHIP ANTENNA EQUIPMENT 
MAST BASE- INSULATED 

MP -132 BASE -as illustrated at left. 
1" heavy coil spring. 2" insulator. Over- 
all length: 11í/z ". Weight: 2a/4 lbs. 
l'rice 53.95 
MAST SECTIONS FOR ABOVE 
BASE -Tubular steel, copper coated. 
painted, in 3 foot sections, screw -in type. 
MS -53 can be used to make any length, 
with SIS- 52- 51 -50 -49 for taper. 
Price for any section 5Oc Ea. 

BC -223 TRANSMITTER 
30 Watt Transmitter with Crystal or 510 control on 
four pre -selected channels. CW, MCW cover frequency 
range 2000 -5200 NC by use of plug -in coils. Complete 
with tubes and choice of one Tuning Unit (listed 

Less 
Reconditioned) 

W. $32.50. $26J0 USED (Gov't 

CABLE -Trans. to Power Supply $2.00 
TUNING UNITS: TU -17- 2000 -3000 KC.; TU -18- 
3000 -4500 KC.; TU -25- 3500 -5250 KC..53.50 EACH 
Spare VIBRATOR & TUBE KIT f /PE- 

125BX $ 5.95 
PE-125BX POWER SUPPLY f /BC -223- 

12/24 Volt input; output 475 Volts 150 MA. 
NEW: 14.95 

SPARE TUBE KIT in metal box. f/BC-223 5.95 
OPERATING MANUAL for BC-223AX 2.50 
SHOCK MOUNTING for PE -125 I .50 
FT -173 MOUNTING for TIC -223 2.50 
BC -223 TRANSTII'ITER- Incomplete, for parts. No 

front panel or meters. Price -As is 54.95 

BLOWERS: 
115 Volt 60 cycle BLOWER 
(pictured), approx. 100 CFM 
Dis. 214" intake; 2" outlet. 
Quiet running. Motor size: 
21 /z "x31/4 ". NEW -not Gov't 
surplus. 7 
Order No. RN-520..$7I99 I9.7.7 9 
DUAL BLOWER -Same as RN -520 above, ex- 
cept has blower assembly on each side. of motor. 
Order No. RN -800 $12.95 

What'll You Have? 
BC -230 Transmitter, with Tubes $ 
R- 1 /ARR -1 Receiver f /conversion to 220 MC 
AN -104A Antenna -100 -156 TIC......, 
AN -117 Whip Steel, 6 Ft 
AN -109A Whip Steel, 5 Ft. w /Base 
AT-37A/APT Stub -113 -150 MC 
AS- 27 /AItN 5 Ram's Horn, 110 SIC-USED: 
FL -8 Filter, 1020 cycle Audio Filter..USED: 
Leg & Seat Assembly for I-Iand Generators 
CD 501 Cord for GN -45 Generator 
C-87/ART-13 Control Box f /ART -13 Trans : 

NEW: $6.95 USED: 
CD -31S Cord f /Throat or Lip Mikes 
CD -307 Cords 65" w /PL -55 & JK -26 

CD-604 Cord w/C -410 Trans. & CL -54 Plug 
Head & Chest Set w /Plug for EE- S...USED: 
Microphone & Headset, Dynamic type f /HARIt 

II: NEW: $2.95 USED: 
TUNING UNITS for BC- 375 -191: TU -5, 7, 

8, 9, 10, or 26 Each: 
TA -1213 Transmitter w /Tubes USED: 
RA -10 CA or DA Receiver w /Tubes... USED: 
RC -005 Amplifier.. NEW: $ 5.95 USED: 
BC -347 Amplifier w /Tube. 

NEW: 2.95 
BC -709 Amplifier.. NEW: 4.95 USED: 3.95 
BC -434 Control Box. 

NEW: 8.95 USED: 5.95 
BC -732 Localizer Control Box. 

NEW: $2.95 USED: 
TIC -211 Right Angle Adapter f /MC -215 
MC -215 Tuning Shaft for 274 N -96" 
TIC -124 Tuning Shaft f /Radio Compass - 

12 ft. 
FA -10 Fairlead 
BC -455 Comm. Receiver, 6 -9.1 MC...USED: 
BC -457 Comm. Transmitter, 4 -5.3 MC.USED: 
BC -458 Comm. Transmitter, 5.3 -7 SIC. USED: 

USED: 

4.95 
4.95 
2.00 

I .50 
1.50 
5.95 
5.95 
1.50 
3.50 
2.00 
4.95 

.59 
.99 
.89 

2.95 
I .95 

3.95 
29.50 
17.95 

3.95 
1.95 

1.95 
.50 

2.00 
3.95 
I .00 
7.95 
5.95 
5.95 
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** *** *x * * * * * * * * * * * * * * * * * ** 
*AT LAST! TV RECEPTION* 

*UP TO 200 MILES* 
4( ON ACTUAL FIELD TESTS WITH 

* NEW DX630 CHASSIS* 
*will operate in fringe areas or in localities* * remote from TV broadcast stations * * up to 200 miles. * 
*HAS 4 MICROVOLT SENSITIVITY -10 times any* *other TV receiver. Will pick up distant stations* *without use of boosters or special antenna arrays* * -and with less noise. Will operate any tube in -* * cluding 24 ", greater brilliance, improved keyed* *AGC circuit, (eliminating flickering and fading).* *Uses the best materials with a high factor of* *safety to insure trouble -free operation, STD.* 
*RTMA GUARANTEE free replacement of defec -* *five parts or tubes for 90 days. Completely fac -* *tory wired chassis ready to operate with 12" P.M.* *Speaker. 
*Price including excise tax 38.95,* 
* * 
* TELEVISION PICTURE TUBES 
*Standard makes, 6 months guarantee, all prices* 

*include 10% excise tax. (See ad for prices.) 

* * * TELEVISION CABINETS * 
*We have a large variety of table model, consoles* 

and combination cabinets DESIGNED TO PLEASE* 
the most discriminating tastes. Beautifully fin -* *ished, mostly handrubbed available in mahogany,* *walnut, and blond colors. Table model (outside* 

*dimensions 233/4" x 24" x 24 ") price in mahogany* *for all sizes up to 20 ", including ,t 
*mask, and 10% excise tax $34.95* 
*Extra for glass $2.75* 
*Consolette cabinet of beautiful design made of* *the finest veneers and good finish. Size 39" high* *x 24 wide x 223/4" deep finished. In mahogany* 

or walnut. Cut for 630 chassis with 12" speaker* *will take either 16, 17, or 20" tube. $43.95* *Price including mask and excise tax. *Extra for glass $2.75* 
For the various other cabinets in our large selec -* * tie n we will furnish photos and other NECESSARY* 

- KINFORMATION, ON REQUEST. New Dumont* 
*conversion kit -see copy. >r 

* TELEVISION COMPONENTS 
*Television 630 chassis pan all socket, transformer,* 
*etc. holes punched made of sturdy cad- $3.95* *mium plated steel. Size-16"x 17"x31/2". 

* TELEVISION PICTURE TUBES 
* Standard Brands * * SIX -MONTH GUARANTEE * 
*12! /z" (Black Glass 16" 
*or White).... $23.95 Round (Black). $34.50* 
*Glass 14" Rec- Glass 16" Rec- 

tangular (Blk.) $23.50 tangular (Blk.) 3450* 
*17" Rectangular (Blk.) $31.95* *19" Round (Blk.) $39.95 *20" Rectangular (Blk) $39.95* 

Metal 
21" Rectangular (Blk) $42.95* 

$69.95* 

* New -DuMont True Focus Conversion Kit *Convert your Ia set for ven focus ov r entire screen!* *DUMoot7O Yoke, Model Y2Á3- distributetl * Dumont 
winding 

0. Flyback Transformer Model HZAi 56.57* Dumont Linearity ontrol -for above units .75* *DU Moot Width Coil for above units 

*TELEVISION COMPONENT SPECIALS* 
"Fasfer Than Hotcakes!" * 

*That's how these original 13- channel RCA Tuners* *are selling. Uses 3 -6J6 tubes. Sold as $3.95* *is, less tubes and dial, only 

* $ NEW DEFLECTION YOKE RCA 201D1, 95* * with network, only - P 

*NEW FOCUS COIL 240 Ohms, RCA 
$ I.25* 

* 
*type 202D1 only 

*NEW PM /EM FOCUS COIL, 1200 ohm 
*winding only $.89* 
* * 
*All Merchandise Subject to Prior Sale. All Prices* * Subject to Change without Notice. * 

WRITE FOR COMPLETE CATALOG EA -2 

*EDLIE ELECTRONICS INC.* 
*154 Greenwich St. New York 6, New York* 
ilk * * * * * * * * * * * * * * * * * * * * * * ** * 
148 

Work Seven Bands 
(Continued from page 71) 

bands as well, so if there is any way 
to do it, by all means put up the full 
103 foot legs. 

For 2 meters and 6 meters the an- 
tenna is so long that it is bound to be 
fairly broad tuning -so you can feed 
it by plugging a short additional 
length of feeder into the proper jacks 
-and then cutting this additional 
feeder to a length which gives satis- 
factory loading on the frequency used. 
Of course, if you plan to do a lot of 
moving around in frequency, an addi- 
tional tuning unit would be advisable. 
It can duplicate the plug -in coil por- 
tion with a smaller variable condenser 
and coil. 

Results 
On the bands on which the antenna 

has been tested to date its practical 
performance in every case has exceed- 
ed the theoretical performance. On 
10 meters, for example, distant sta- 
tions report a gain of from 8 -10 db 
on the "Vee" over either single leg. 
The single long wires will whip a 
doublet at the same height to death. 

The directivity is very pronounced 
and checks out with the theoretical 
directivity in switching from one leg, 
to the "Vee" beam, to the other leg. 

How does the antenna compare with 
standard parasitic arrays ? There are 
too many variables to give an answer 
to that one. But it is the writer's 
observation and opinion that the 
"Vee" beam with the 103 foot legs 
will perform alongside a good 3 -ele- 
ment beam at modest height and will 
frequently edge it out on reception. 
The only theoretical justification for 
this lies in the greater "antenna effi- 
ciency" which is gained from a long 
wire antenna with its much larger 
surface exposed to the incoming waves. 

On 20 meters, the gain is less, of 
course. But the "LB -Vee" is still just 
about as good as a two element beam. 
It is bound to be more popular with 
the neighbors! 30 

Construction details on antenna feeder. 
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Engineers and Pur. 
chasing Agents have 
been using RADIO'S it MASTER for over 15 
years and no doubt, 

o. tl y o u have seen i t 
i around. 

Now at a fraction of 
its retail price, you 
too, can have the In- 
dustry's ONLY Official 
Buying Guide. 
You will be amazed 
to see all the informa- 
tion packed between 
the hard covers of 
this 1100 page book. 
There is no other 
method of cataloging 
tens of thousands of 
products with com- 

plete descriptions, sae. 
cifications and illus- 
trations - all fully 

indexed and cross indexed. It contains about 
90 per cent of the industry's products offering 
you the widest assortment possible. Yes 
it's really an education just to have RADIO'S 
MASTER. 

Furthermore, you will like RADIO'S MASTER 
because it will save you time and trouble in 
collecting loose literature and small catalogs. 
From its pages you can specify, buy and sell with confidence. 
Get your copy of RADIO'S MASTER 

c h, 
at the special low price of . 7 

10% CASH WITH ORDERS 

1100 pages. 
Over 75,000 
Over 7,000 
trations. 
Fully indexed. 
Hard Covers. 
Size 81/4" X 103/4 ". 
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I 8026 N. Monticello Ave., Skokie, ill. 
Please RUSH m FREE copy 

of Chicago) 
Y py of "How to Simplify Radio Repairs." 

I Name 
Address 

Vh' 09 ARCH ST. & 6205 MARKET ST. 
Philadelphia, Pa. 

6th & ORANGE STS. Wilmington, Del. 
4401 VENTNOR AVE. Atlantic City, N. J. 
1133 HADDON AVE. Camden, N. J. 

LMO RADIO CO. 

EVERY 
RADIOMAN 

Can Use These 

SERVICE HINTS! 
Valuable Manual Yours -FREE! 

Every page of "How to Sim- plify R a d i o Repairs" is 
packed 

w 
ith on -the- bench, 

practical ideas. Contains 
photos, charts, diagrams- 
no theory. In 
plain every-day language it 
gives you priceless sugges- 
tions -new servicing ideas. 
You'll use and benefit from 
the experience of experts. 
Partial list of contents: How 
to Localize Trouble; How to 
Service Amplifiers; How to 
Test for Distortion; How to 
Test Audio Circuits; How to 
Test Speakers; How to Find 
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. 52H1 

1 City Zone.... State ' I - - i - - - - 
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Mac's Service Shop 
(Continued from page 71) 

sell for a price that will allow them 
to compete with the vacuum tubes they 
replace. In order to secure these im- 
portant advantages, some degree of 
longevity must be sacrificed. But look 
at this graph of the voltage output of 
a typical selenium rectifier running at 
full rated current and voltage at an 
ambient temperature of 45° C.," he said 
as he tossed a sheet across to Barney. 
"Notice that at the end of 8000 hours 
of continuous operation the voltage 
output is down only about 3%. Those 
8000 hours would represent about six 
or seven years of operation in an aver- 
age . TV set." 

"What makes a selenium rectifier 
go bad ?" Barney asked. 

"Well, all selenium rectifiers under- 
go some 'aging,' which shows up as a 
gradual increase in the forward (con- 
ducting) and the reverse (blocking) 
resistances. The end effect of this ag- 
ing, which may continue for as long as 
a year before it stops, is a gradual 
slight decrease in voltage output. With 
a resistive -inductive load, this decrease 
in voltage will have a normal value of 
around 5 %. With the more commonly - 
used capacitive loads, the drop is less. 
However, if the current rating of the 
unit is exceeded for a considerable 
length of time, or if the temperature 
is allowed to go too high -say above 
85° C. -this aging process is greatly 
accelerated and aggravated." 

"Then a partially- shorted input fil- 
ter condenser could damage a rectifier 
pretty quickly, couldn't it ?" Barney 
offered. "It would probably be just 
good insurance to renew the filter con- 
densers when replacing a selenium rec- 
tifier. I can see that another way to 
shorten the life of a rectifier would be 
to crowd it back into a corner of the 
chassis where it would not have suffi- 
cient ventilation to carry off its own 
heat. I have seen many of them 
mounted in just such spots. But tell 
me : does a rectifier lose some of its 
sock just sitting on the shelf ?" 

"They do age to some extent under 
shelf -storage conditions," Mac admit- 
ted; "but unless the storage period be- 
comes excessively long, say a year or 
longer, there should be no permanently 
harmful effects. They should be stored 
in a reasonably cool place that is not 
too humid, but no other special precau- 
tions need be taken with one single 
important exception : selenium rectifi- 
ers should never be used or stored 
where mercury vapors are present. 
Mercury is pure poison to these units. 
Even a broken thermometer contains 
enough mercury to be a hazard." 

"I never can figure why they get as 
hot as they do," Barney mused. "Most 
of them only have a five volt drop 
across them even with a 100 ma. load. 
When you use this information to fig- 
ure out the 122R losses, you come up 
with about half a watt, but I know 
there is more heat than that thrown 
off." 

December, 1951 

SEE LEO FIRST FOR .... 
hallicrafters 

I can SAVE you money ...Liberal Trade -ins 

$89.95 
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- 
stals. Low down payment. 

$1 99.5° 
SX -71 RECEIVER 

Double Conversion sharp selectivity, 
plus built -in NBFM at moderate cost. 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 

R -46 Speaker $19.95 

NAME YOUR TERMS LOW DOWN PAYMENTS PERSONALIZED SERVICE 

HALLICRAFTERS RECEIVERS AVAILABLE FOR IMMEDIATE SHIPMENT 
5 -38B $49.50 S -72 Portable $109.95 
5 -40B $99.95 SX -62 $289.50 
S -81 $49.50 S -78A $89.50 
5 -82 .... $49.50 5 -76 .... $169.50 R -46 Speaker $19.95 

Famous WRL RADIO 
REFERENCE MAP 25c 

eeeeeee J 
r11" 
kotld.w.w..e..s 

JUST OFF THE PRESS! 
WRL 1952 CATALOG 

Send for your copy today. Con- 
tains everything new in radio and 
television. Jam -packed with bar- 
gains. Leo I. Meyerson, WOGFQ 

CU on 10 -20 & 75 Meters 

NEW LOG BOOK 25c 
For 

m 
obile or fixed station. Spiral bind- 

ing. Full column log listing all FCC re- 
quired Info. will accommodate 1,525 sta- 
tions. "Q" signals, phonetic alphabet, 
amateur International prefixes. 

PHONE 7795 01; WRITE -WIRE 

WORLD RADIO LABORATORIES 
744 West Broadway 
Council Bluffs, Iowa 
Please send me: 

Radio Map El SR -75 Info 
New Catalog 5X -71 Info 
Used Equipment List New Log Book 

RN-112 

Name 

Address 

City State 
®em®®s to awl ramin ma 

RADIO and TELEVISION ELECTRONICS 

women 
training 

Technical 
men and 

women in all Technical phases 
New Classes (Day & Eve.) Start 

NOVEMBER 30, 1951 
Free Placement Service For Graduates 
For Free Catalog write Dept. EN-51 

RCA INSTITUTES, INC. 
A Service of Radio Corporation of America 

350 West 4th St., New York 14, N. Y. 

° -TV BATTERY ! RECORDER 

WALKIE-RECORDALL B RECORDER -PLAYBACK 
Y 

Continuous. permanent. accurate, indexed recording ording t 
only 5c per hr. Instantaneous, permanent playback. 
Picks up s and up to 60 ft. Records conferences, lec- 
tures, dictation, 2 -way phone & sales talks: while 
walking, riding or flying. Records in closed briefcase 
with "hidden mike "! Write for Detailed Literature. 

MILES REPRODUCER CO., INC. 
812 BROADWAY Dep'IRN -1 NEW YORK 3, N. Y. 

The GEM STENCIL DUPLI- 
CATOR saves money... gets 
results quickly! Hundreds of 
uses for every type of business 
and organization. We ship the 
GEM complete with all supplies, 
Guide Board for accurate printing 
and 60 -page Book of Ideas at the 
special low price of only $8.50 
(a $15.00 value) 

Oar 
Plsl Year 

Use the GEM FREE at our expense! SEND NO 
MONEY. Write and complete GEM oath! will be 
sent you postpaid. After ten days, send us cnly 
$8.50 or return the GEM. You must be satisfied! 
WRITE TODAY. 
BOND EQUIPMENT CO. Dept. 52 - 6633 Enright St. Louis 5, Mo. 
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AUTUMN SAL 
ALL PRICES CUT TO BONE 
Don't Buy Tubes until you get our prices. 
Quantities Limited. Prices Subject to Change 

Without Notice. Low Prices. 

RADIO & TELEVISION TUBES 
These prices apply only on orders for 12 or more tubes. Orders for less than 12. write for quotation. 

1B3 -$1.33 6BA6 -$ .72 6X4-$ .60 
1L4- .80 6BA7- .96 12AT6- .75 1R5- .80 6BE6- .72 12AT7- 1.16 155- .72 6BG6- 1.92 12AU6- 1.00 1T4- .80 6BH6- .80 12AU7- 1.20 1U4- .80 6BA6- 1.28 12AX7- .96 1U5- .72 6CB6- .80 12BA6- .90 394- .88 6CD6- 2.75 12BE6- .90 354- .80 6C4- .66 19BG6- 2.40 3V4- .80 6S4- .72 1978- 1.16 6AK5- 1.56 6SD7- 1.16 25BQ6- 1.28 6AL5- .80 6SK7- .90 25L6- .72 6A95- .80 6SN7- 1.10 35C5- .80 6AT6- .60 6T8- 1.28 5005- .80 6AU6- 1.00 6V6- .90 117Z3- .75 6AV6- .60 6W4- .72 
All Other Types at Vast Reductions 

Westinghouse Kuprox Rectifier 0.64 Amp. 28 Volts. Reg. 511.00 ea. Special $1.95 TUBE SALE -}í2A7- 55.27- 85- 31- 56 -57. No Mixed Asst. 6 of Any Type 2.25 
12 BRAND NEW 10" PHONO RECORDS -Asst Jazz -Popular. Please specify $1.79 
Single Pole -10 Pos. 2 Gang Switch 29c 

FRESH EVEREADY BATTERIES 
IN STOCK FOR PORTABLES. ETC. 

457'6 A' B' Batts. 'A' Batts. 
467 51.75 717 70e 
482 1.75 720 39c 
490 1.58 724 42c 
753 2.28 726 49c 
755 3.96 736 60e 3.68 742 74e 756 
950 Flash'Cells. 48 for. 

746 
$3.90 

3 Ft. 5 Wire Shielded Cable with Amphenol Connec- tion. 8 for $1.00 
Signal 

Imp.) 
Corps Phones -2 M. Ohms (8 M. Ohms 

$1.00 
2 Ft. Ext. Cord (and Plug) 40e 
2 MFD -1000 V Upright Bottom Lug Oil Cond..89c 

TOBE TUBULAR ELECTROLYTICS 
20 -20 MFD. 150 V...49e 30 -30 MFD. 150 V...57e 40 -40 MFD. 150 V...59e 

Low -Loss Short Wave 
Lock Type Air Trimmer 

Variable Condensers 

3 Pi. -12.15 Mmfd..12e 

Q; 
7 P1. 25.30 Mmfd. .6 
S Pl. 30.35 Mmfd.. 

1 

24c 
14 PL- 56 Mmfd 24e -- 

3 GANG T.R.F. 
VARIABLE CON - 
D E N S E R S 

.000365 Con. 655 

D.P.D.T. SLIDE 
TOGGLE 
SWITCH ....15e 

4 PR. WAFER SOCKETS -51.49 per C. each......3e 
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....150 
30 HY- FILTER CHOKE SHIELDED 3 for $1.25 UNSHIELDED.. ... .... 3 for 1.00 
2,000 ohm Wire Wound Rheostats $1 per doz. 
CARTER WIRE WOUND C.T. VARIABLE 20 OHM 

RESISTORS - 85e per doz. 

PIE12CRYSTAL 
f r $1.00-96.00 per hundred- $50.00 per 1,000 

RCA Band Switches - 
3 gang, 3 pos. 3 band.30e 6 gang. 4 pos. 4-5 band.40e 
Trimmer- Padder AWt. -all isolantite- singles, dual triples -100 asst. pieces 52.28 
Philco push button Rotary Switch Double Pole....35e 
ATTENTION: Prospectors. Expl orers for Hidden Treasures! 
Construct a U.S. Army Type of Metallic Mine Detector Amplifier. Amplifier 't only (less tubes and bat- 
teries) with cables, headphone cord, and jack. Army wiring diagram. Type AN /PRS -1 $1.95 
RCA Asst Miee By -Pass Wit .001. 100 fer...95c 
8 er 9 Gang Push Button h 49e 
DRILLED CHASSIS FOR 5 -6 tubes 5 "x10 "xl i /5 " 25e 
PHONE JACKS -OPEN & CLOSED AUTO 180 EBY SPEAKER VOL. CONTROL -60 OHMS 15e SALE -PHONO RECORD ALBUMS -12 " -3 coma. 15e! 

10 " -3 comp.-15c; 4 comp. 20e; 12 comp. 69e 
6 Prong Amphenol Sockets $4.00 per C 
AMERTRAN FILAMENT TRANSFORMER -6.3 V., 1 Amp. Encased Isolantite Terminal Posts ....$1.50 
VULCAN HEAVY DUTY 100 WATT SOLDERING IRON. Built for U.S.N. -Brand New- EOuly. sells for $8.50 OUR PRICE $2.99 
AMERTRAN AUDIO OUTPUT XFORMER -Pri. 10.000 

IS 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.. 3/g in. Hub.35e 
LINE VOLTAGE NOISE ELIMINATOR -Plugs in Be- 

tween Radio and Elec. Socket 35e 
HEARING AID CORDS- Assortment of 12 for....$1.00 
BY -PASS COND. ASST. -25 Cans, Bake., Paper, etc. 51.00 

MINIMUM ORDER $3.00 -NO C.O D. 
SHIPMENTS- PLEASE INCLUDE POSTAGE 

NEWARK 
SURPLUS MATERIALS CO. 

Dept. DC 

324 Plane Street NEWARK 1. N. J. 
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"What you are overlooking," Mac 
explained, "is that a metallic rectifier, 
unlike a vacuum tube job, has a very 
definite and substantial amount of re- 
verse current flowing; and this reverse 
current makes a large contribution to 
the heat losses of the unit. In fact, 
it has been calculated that in a half - 
wave circuit with capacitive input 
there is a 64% loss in the reverse di- 
rection and only a 36% loss in the 
forward, or conducting direction. In 
full -wave circuits the losses are evenly 
divided with 50% being due to the for- 
ward current and 50% being charged 
to the reverse current. 

"You can see that this reverse cur- 
rent is just so much wasted energy, 
and it must be held to a reasonably 
low value if the rectifier is not to 
overheat. In fact, its voltage rating is 
really determined by the amount of 
voltage that can be safely applied to it 
without producing an excessive amount 
of reverse current. This rating, of 
course, includes a safety factor so that 
a selenium rectifier can be safely sub- 
jected to voltage surges of short dura- 
tion." 

"You've got me convinced that heat 
is not so good for a selenium rectifier, 
but how does cold affect it 

"Extreme cold greatly increases the 
resistance and so reduces the current 
flow; however this is not of much con- 
sequence at any temperatures ordinar- 
ily encountered because as soon as cur- 
rent starts through the rectifier the 
temperature starts to rise, and as the 
temperature goes up the resistance 
goes down and the current increases 
until a state of equilibrium is reached. 
In testing a rectifier it is usually a 
good idea to apply the voltage for 
about five minutes so that it can come 
up to operating temperature before 
making a test of the output voltage." 

"How do you test them, anyway ?" 
"Various publications have carried 

diagrams of selenium rectifier tester 
circuits, some of them pretty elabo- 
rate; but the one that appeals to me 
is given in the 'Selenium Rectifier 
Handbook' put out by Sarkes Tarzian 
of Bloomington, Indiana. It consists 
of three electrolytic condensers, three 
wirewound resistors with sliding taps, 
a voltmeter, and a couple of switches. 
When this tester is used on a rectifier, 
the proper voltage is applied to the 
unit, the correct filter condenser is 
switched across its output, the full 
rated current is made to flow through 
the rectifier, and then the output volt- 
age is measured. If this voltage is be- 
low what it should be, the rectifier is 
rejected. It would be hard to dream 
up a more simple tester; yet it yields 
the voltage- output- under -load informa- 
tion that you really want." 

"Well," Barney admitted, "you've 
convinced me that selenium rectifiers 
are more sinned against than sinning. 
Apparently if they are installed with 
some consideration for their peculiari- 
ties and are employed in a well -de- 
signed circuit, they are a pretty sturdy 
piece of equipment." 

"That's right," Mac said; "but you 
made a couple of good points yourself. 

There's no denying that changing se- 
lenium rectifiers, especially when they 
are used in a bridge circuit, takes a 
lot more time than simply replacing 
a tube. It is also true that most of 
them are mounted below the chassis 
where their heat does no appreciable 
amount of good to the condensers, 
coils, and other parts mounted near 
them. I can see no good reason why 
these rectifiers -even in bridge com- 
binations - could not be mounted on 
plug -in bases and set on top of the 
chassis. Of course some sort of per- 
forated cage would have to be put 
around them to avoid any shock haz- 
ard, but that should not take too much 
doing. Mounting them in this fashion 
would remove the two strongest objec- 
tions to their use." 

"Could I make just one more.sug- 
gestion, Boss ?" Barney asked meekly. 

"Shoot." 
"Couldn't the rectifiers be painted 

with some sort of solidified Chanel 
'Number 5' so that when they burned 
up they would stink real nice ?" Bar- 
ney asked plaintively as he sniffed at 
the odor still clinging to his fingers 
from handling the scorched rectifier. 

-El- 

Impedance Matching 
(Continued from page 58) 

1250 ohms (as before). Thus, when the 
powers assigned to each speaker are 
purely relative and need not result in 
the exact values assigned, one needs 
only be sure that the "Amplifier Watts 
Output" used in the formula is equal 
to the sum of all assigned speaker 
powers in the system. A perfect match 
will then result. 

To achieve this simplicity by using 
the 70 volt tap available on some am- 
plifiers would require that the actual 
impedance of the 70 volt tap be known 
and then proceed as above rather than 
using the arbitrary 5000 figure indi- 
cated in the following formula. As the 
70 volt formula stands, the sum of all 
speaker powers must equal the ampli- 
fier rated power output to achieve 
proper match. 

Some amplifiers have a 70 volt tap. 
For those who desire to use this tap, 
the formula is exactly the same as 
first, but the figure 5000 is substituted 
for the product of the "Amplifier 
Watts Output" and "Output Imped- 
ance Tap." Thus, the formula would 
be: 

ZL = 5000 

Wd 
A practical procedure to follow in 

establishing power requirements for 
individual loudspeakers in a multiple 
speaker system is to group the speak- 
ers into like groups. For example, in 
a twenty speaker system, there may 
be fifteen that will need to be almost 
exactly the same power. Irrespective 
of how much power is actually needed, 
we may group those fifteen speakers 
into the main group, then determine, 
by whatever means are available, the 
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amount in db by which each additional 
speaker must differ from the majority. 
In general, it will not be necessary to 
work with differences of less than 3 db 
steps. Every time you increase the 
sound output by 3 db, you require 
twice the power input to the speaker. 
Likewise, each time you reduce the 
sound output needed from a loud- 
speaker by 3 db, you cut the necessary 
input power in half. By starting from 
fairly well known points, one can gen- 
erally arrive at rather accurate rela- 
tive power requirements for each 
speaker in a short time. The value of 
this system is that one who does not 
have a sound meter to measure actual 
sound levels usually finds it easier to 
determine probable differences in 
sound level than to determine actual 
sound levels. Having established suit- 
able differences, the actual level can 
be varied by using more, or less, am- 
plifier power. If ample audio power is 
installed in the first place, a mere ad- 
justment of the volume control will 
establish correct levels. In order to 
allow for minor adjustments between 
speakers, in the final system, it 
is well to use adjustable matching 
transformers. 

Another wise precaution is to in- 
clude a dummy speaker load in the 
system, being sure to include it in your 
computations and when adding speak- 
er powers. Let the dummy load ab- 
sorb sufficient power for future expan- 
sion or to allow for added power to 
certain speakers that may later need 
it. By doing this, it will not be neces- 
sary to re- adjust all other speaker im- 
pedances to obtain correct impedance 
match. If one speaker is re- adjusted, 
all that is necessary is to add or sub- 
tract from the dummy load resistor 
the power to be removed or added to 
the loudspeaker needing adjusting. 
Volume controls on speakers should be 
avoided wherever possible as they con- 
sume power. They also cause frequent 
complaints in that they allow anyone 
to re- adjust volumes to his personal 
tastes, thus undoing hours of the 
sound engineer's work in establishing 
levels proper for the majority needs. 

HAM PRIORITIES 
THE National Production Authority 

has issued a new order which is de- 
signed to keep America's ham radio 
operators on the air and to encourage 
an expansion in the number of ham 
stations participating in defense and 
security activities. 

Under the new order, a licensed ham 
who needs hard -to -get parts may place 
a delivery order with his supplier, using 
the allotment symbol MRO to obtain 
controlled materials (steel, copper, and 
aluminum), and the rating DO -MRO 
for components and end equipment. 
His delivery order must be certified over 
his signature and show the station call letters. 

Members of nine major military and 
emergency nets will have an annual 
quota of $200 in rated orders. Other hams will be limited to $100 of self - rated orders. 
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TFull Lhe 
195'2 

MFR LIC. 

Chassis, 
Mont- 

Brackets 
$4.95 

it 
1 I 

Factory Wired, 
Tested Before 

AND 

630 TV CHASSIS CABINETS 
BY RCA NOBODY BUT AIREX HAS THE 

"630" CHASSIS WITH THE NEW 
1 CASCODE TUNER ... 

This amazing new Super DX -2 "630" 30 tube chassis will 
handle all tubes from 10" to 24" . will bring in better 
reception up to 200 miles without the use of boosters, and 
will work where other sets have failed. The NEW STANDARD 
COIL CASCODE tuner gives you greater sensitivity with less 
snow. This tuner utilizes the newly developed 6BK7 tube 

. is fully shielded against radiation and has a newly de- 
signed converter circuit. Has new improved Mark flyback 
with built in AGC for better picture control; 15 KV output; 
:3 stage sync separator; 5 hour minimum heat run at factory. 
Moulded plastic condensers; sen- 
sitivity down 

improved 
to 4 microvolts; 

syncro lock; improved new Ferrite 
core width coil for greater range 

RMA of width. Armstrong FM sound 
system; improved linearity ad- Guarantee justment and second horizontal 
linearity control. Phono connec- 

Aligned & tion and switch on chassis. DI- 

Shipment AND UHF STA IONS. 
FOR COLOR 

$14995 
With Hi -gain CAS - 
CODE Standard Coil 

Tuner and RCA HI -FI 
12" Speaker. Complete 

LESS CATHODE TUBE 

PRICE SMASHING 

/ VALUES IN TV CABINETS 

FOR THE 630 CHASSIS 
Beautiful, richly finished, hand rubbed ma- 
hogany cabinets to suit every taste. They are 
designed to house the "630" chassis, 12} 
speaker & up to 20" TV tube. The combs. 
nation cabinets will hold only a 20" TV 

, tube, radio & Webster record changer, with 
ample record space. All cabinets are 
equipped with mask & mounting bracket 
The perfect chassis deserves a perfect cabi- 
net. It will be a focal point of beauty in 
your home. Other models in stock. When 
ordering chassis & cabinet, no chassis 
mounting brackets needed. Send for FREE circular..' 

' 

, 

äx 

. 
c 

¡ 

s ` 

S> 

` "ECONOMY" 
41x25x23. 16" to 20" Tube. 
Mahogany $59.95 
Fer 24" 574.95 

Blonde $10 additional. 

SEND POSTCARD TO BE PUT 
ON FREE MAILING LIST 

'STRAY FORD - 
- a 40x251 /p x231 /p. Genuine Crutch 

Mahogany doors $84.95 

TV TUBE EXTRA 
Standard Brands 

1st Quality 
12%" Round $22.50 
14" Rectangular 23.95 
16 Rectangular 29.95 
20" Rectangular 32.95 
20" Rectangular 42.95 
24" Round, metal 74.95 
Ring & sleeve for 24" 7.50 
All tubes carry full I YEAR 
Manufacturer's guarantee 

ESPEY FM -AM RADIO 
12 TUBES / 
Push Pull 

$95 
Out Put -- 

( 
/ ¡,:;' s 

111 

- - "= - . ---- -. 
E . 

tJ 
RECORD CHANGER 

W SPEED 
$ 95 

Series #100 al 
C 

Ít 
- ,z 

ti 
.'1 

- ' "" 

REGENCY Si 
Mod DB 410 

_ 

SPECIAL VALUES 
Dumont Inputuner for FM & TV bands $23.85 
Standard Coil Tuner 22.95 
TV Masks -16 & 17 "- $4.95; 20 "- $7.95; 24" 14.95 
300 OHM TV wire, 100 feet 2.89 
Standard Coil Booster 18.95 
Espey FM -AM Radio, 12 tubes, push -pull output 69.95 

We carry a complete line of 630 component parts. Y P P P 
We have a full line of RADIO TUBES. 

FROM 40% TO 60% OFF LIST. WRITE FOR PRICES. 

"ELITE" 
Combination- 39x40x23t/ . Red antique gen. 
leather. Gold leaf hand tooling...$159.95 
In limed oak, gold colored leather.$169.95 
Above with selected grained mahog. picture 
box doors (no leather) $139.95 
In limed oak $149.95 

All merchandise is brand new. factory fresh & fully guaranteed. Mail & Phone orders filled upon receipt of 
oney order for $25 as deposit on TV chassis, 20% on other items. Balance C.O.D., F.O.B. certified check o 

a N. Y. Prices subject to change without notice. No ed. taxes to pay. Prices lower than OP5 Begs. 

AIREX RADIO CORP. ®171 WASPHONE 
WOrth 2 -4029 

7 
N. l R Il 

Advance with.ELECTR*NICS 
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. Other engineering and technical 
courses. Coed. Day. evening. 44th year. Write for Cotalo7. 

FRANKLIN TECHNICAL INSTITUTE 
46 Berkeley Street Boston 16, Mass. 

WANTED 
Highest prices paid for surplus 
equipment parts and tubes. We 
are especially looking for end 
and test equipment SCR 300, 
284, 269 compass, SCR 274N. 
BC 610 coils, BC 939A antenna 
tuning units, BC 654, loops LP- 
21A, receivers BC 31.2, BC 342, 
BC 348, BC 221, RA 34. 

) 1 

RADCOM ENGINEERING COMPANY 
8 Livingston Street Newark 3, N. J. 

BENDIX 4- CHANNEL E.C.O. 
Channel 1 1050 -1700 KC Channel 3 3000 -4800 KC 
Channel 2 2000 -3400 KC 

I 
Channel 4 4370 -7000 KC 

Unit is front end of TA -12B transmitter by band switching 
each channel i e complete oscillator uses a r an or 
pair 

in for channel a 
you 

adding an 807 driver and a pair of for a final you have a 50 watt trans. each 
° section is completely it shined and mounted o n aluminum. age. 

GOVT. 
with 

COST 
dead. shafts 

NEW WHILE to add voltage. GOVT. COST OVER $300.00 NEW WHILE 
THEY LAST 55.95 
MCCONNELL'S Phil!. 

634 n a manta 
RA 5 -6033 
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Vet ackt 

NO OTHER CARTRIDGE CAN 

PERFORM ALIKE A DICKERING 

a®vid' s / 
hroaaa,lleo 

* DYNAMIC 
COUPLING 
ASSURES 

constant stylus contact 
with the record grooves 
over the entire audio 
spectrum (20- 20,000 cps) 

full frequency response 

full transient response 

NO RESONANCES 
NO MISTRACKING 
NO GRINDING OF 
GROOVE WALLS 

Pickering Cartridges transmit 
all of the sounds in the musi- 
cal spectrum, without loss of 
definition, just as a fine opti- 
cal lens passes all of the col- 
ors in the rainbow. 

For literature address Dept. C 

¡patented design 

DY \IiII VOUPLIG* 
- 

the entire audible range 
Well- inform l engineers andretechnicians, schooled in 
the sciel ce of electro-mechafiles, know that only wide- 
range frequency response' provides full transient re- 
sponse; the clectronie..rrhenomena which enables the 
reproduction ofpre`hcsiral music with all the subtle 
sounds th_ %t,g %L each musical instrument its individual 
charï cter. 

Pickering engineers and designers have but one objec- 
tive ... to produce products that will please the music 
lovers' insatiable appetite for the flawless recreation of 
recorded music ... for the utmost in quality insist upon 
Pickering Audio Components. 

COMPANY, INCORPORATED 

OCEANSIDE, NEW YORK 

USE 

RESTER 
FLUX- CORE 

SOLDER 

FOR TV AND RADIO WORK- K e s - 
ter Plastic Rosin Core Solder and 
Kester "Resin- Five" Core Solder. 
Kester Solders are made from the 
finest grades of tin and lead com- 
mercially available. 

RESTER SOLDER 
COMPANY 

4235 Wrighfwood Ave. 
Chicago 39 

Newark, N.J. Brantford, Canada 
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WAREHOUSE SALE 
on 

TUBES! 
Minimum Order 
1B22 
1824 Syl. 
106 
2C265 
2J22 
2J31 

$25.00. While They Last!! 
$ 2.75 705A 

13.00 7076 
.35 714AY 
.17 720ßY 

4.50 721 -A 
17.50 723A/ß - 

$1.50 
11.00 
4.50 

45.00 
2.25 
9.50 

2.132 
2.133 

27.50 724 -B 
24.50 725 -A 

2.00 
6.50 

2.138 
2J48 

12.50 726 -A 
19.50 801 -A 

4.50 
.45 

2.1128 -A 
2X2 

135.00 829 -B 
.65 832 -A 

10.50 
7.50 

3 -16 
3B26 

.19 851 -A 
2.75 931 -A 

45.00 
3.95 

3627 
3BP1 

2.75 954 
4.95 955 

.19 

.45 
313P1 }52 
3HP7 

3.95 1OY 
2.75 19 

.35 

.35 
4J26 
5D21 

99.50 35/51 
14.50 39/44 

.35 

.35 
5FP7 
6C6 

1.60 VT -52 
.39 VT -4C 

.45 

.49 
6C8G 
6SL7 

.60 1616 

.75 1642 
.75 
.40 

65U7gty 
7F7 

1.25 REL -21 
.50 9003 

2.00 
1.25 

7005 14.50 C6J 3.50 

BC -610 EXCITER COIL SET. 
TU -47. 48, 50 and 51. 
Specify Unit Desired. 

NEW ..$18.50 

COAXIAL R.F. SWITCH. 1 Ew. 
Ideal for Antenna switching. 
Silver Contact Constr. 50 
ohms. Completely shielded. 
With Hdwe. NEW ....537.50 
FREQUENCY METER -LM -14 A 
Compact of the fa- 
mous BC-221. Built-in modu- 
lation, voltage regulation and 
variable output control. With 
original tubes. xtal, Cal. book 
and Manual. NEW ...$134.50 

SEND FOR OUR $$ SAVING CATALOG! 
Prices F.O.B. 

' 
r Whse. Material subject to prior le. 

25% Dep. with all orders, Bal. C.O.D. Foreign: Cash 
with order. Orders without postage are shipped Ex- 
press Collect. 

FOREST SALES CO., Inc. 
702 MADISON STREET, OAK PARK, ILL. Euc. 6 -1663 

BOOKS 
"THE COLOR TELEVISION NOTE- 
BOOK" by W. B. Whalley, et al. Pub- 
lished by Paul H. Wendel Publishing 
Company, Inc., Indianapolis. 39 pages. 
Price $1.00. Volume Two. Paper bound. 

This is the second volume of "The 
Color Television Notebook" and cov- 
ers the fundamentals of color televi- 
sion systems, receiver circuitry for the 
CBS color television system, details on 
the CBS -Columbia receiver and the 
Tele -Tone color receiver. 

The text material, prepared by five 
specialists, includes an introductory 
section covering the fundamentals of 
color television systems; explanatory 
material and schematic diagrams of 
the CBS color system including data 
on standards, signal considerations, 
horizontal scanning, vertical scanning, 
hum, possible picture defects and their 
causes, horizontal jitter, vertical jitter 
and interlace, flicker and flutter, mis- 
registration, and color fringing and 
color shading. 

The CBS -Columbia color receiver is 
described in some detail as is the Tele- 
Tone receiver designed for reception of 
CBS color signals. 

Like Volume 1, the text is clearly 
and concisely written with sufficient 
schematic diagrams, block diagrams, 
and photographs to make the subject 
matter easy -to- understand. 

* * * 

eELECTRONICS" by Jacob Millman 
& Samuel Seely. Published by McGraw - 
Hill Book Company, Inc., New York. 
582 pages. Price $7.25. Second Edition. 

This second edition of a text which 
originally appeared ten years ago con- 
tains much new and revised material 
in the field of electronics. 

In addition to providing new illus- 
trative material and revised diagrams, 
the authors have rewritten large por- 
tions of the text to conform with pres- 
ent -day notations and terminology. 
While some portions of the book have 
merely been brought up -to -date, other 
chapters have been completely re- 
worked to enhance the book's value as 
a teaching tool. 

The book is divided into 18 chapters 
and 9 appendices and covers such sub- 
jects as the motion of charged par- 
ticles in electric and magnetic fields, 
the applications of the motions of par- 
ticles in applied fields, electronic phe- 
nomena in metals, statistical electron 
theory of metals, characteristics of 
thermionic cathodes, diode characteris- 
tics, the kinetic theory of gases, fun- 
damental processes in gases, electrical 
discharges in gases, commercial gas 
tubes, rectifiers, filters for rectifiers, 
polyphase rectifiers, etc. 

The appendices carry data on the 
probable values of general physical 
constants, conversion factors, periodic 
table of the elements, the MKS system, 
definite integrals, Poisson's equation, 
graphical symbols for tube elements, 
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circuit notation conventions, and plate 
characteristics of receiving type tubes. 

The authors have assumed that users 
of this text will be familiar with cal- 
culus and elementary differential 
equations. A working knowledge of the 
basic principles of a.c. theory, includ- 
ing elementary Fourier analysis is es- 
sential. 

* * * 

"PRINCIPLES OF ELECTRICAL 
ENGINEERING" by W. H. Timbie & 

Vannevar Bush. Published by John 
Wiley & Sons, Inc., New York. 618 
pages. Price $6.50. Fourth Edition. 

The latest edition of this well -known 
source book in the electrical engineer- 
ing field has been almost completely 
rewritten to bring the text material 
up -to -date and in order to include 
new circuits and techniques. 

Designed as a text book at the col- 
lege level, the authors have assumed 
that the student has a working knowl- 
edge of calculus and physics. The text 
material is divided into fifteen chap- 
ters and an appendix. The chapters 
cover such subjects as fundamental 
considerations, Kirchhoff's Laws, elec- 
trical power and energy, simplification 
of electric networks, conductors and 
resistors, conduction in solids and 
liquids, transients in electric circuits, 
a.c. circuits, the magnetic circuit, in- 
teraction between electric circuits and 
magnetic fields, magnetic properties of 
iron and steel, steady magnetic fields, 
steady electric fields, electronics, and 
electromagnetic waves. The eight ta- 
bles included in the index provide data 
on resistivity, temperature coefficient 
and intercept of t -axis; resistance of 
international standard annealed cop- 
per wire; allowable current -carrying 
capacities of conductors; resistance of 
international standard annealed cop- 
per cables (stranded); dielectric 
strengths (average values) ; specific 
dielectric constants (average values); 
miscellaneous constants; and conver- 
sion factors. 

Since most of our readers are fa- 
miliar with the earlier editions, suffice 
it to say that this latest edition tops 
them all. 30 

. Of course, I'm a service man. 
Now, will you please give me 
One Five ... Zero ... L ... Six!" 

December, 1951 

OUR QUALITY THE FINEST 
OUR PRICES 
Our tubes are Standard Brand only such as RCA, 
Ken -Rad, Tung -Sol, Sylvania, Motorola, Hytron, 
Admiral. All Tubes Individually Boxed and Fully 
Guaranteed. Money Back Guarantee. 
1B3GT ... 1.12 6507 or GT 
1X2-1X2A. .96 6T8 
5U4G .... .72 6V6 
SV4G .. . 1.29 6V6GT or G 

SY3GT ... .47 6W4GT 
6AC7 . . . . 1.29 6X4 
6AGS . . . . .86 6X5G or GT 
6AH6 .... 1.49 12AL5 
6AK5 .... 1.59 12AT6 . .... .68 12AT7 
6A55 .... .99 12AU7 
6AU6 .... .76 12BA6 
6BC5 . . . . .86 1213E6 . . 

6BF6 .... .89 126H7 . 

6BG6G . . . 1.89 125A7GT 
613116 .... .99 125G7 
6BJ6 . .76 125K7GT . 

68Q6GT .. 1.44 125L7GT . 

6CB6 .... .88 125N7GT . 

6CD6G . 2.85 125Q7GT . 

6.16 1.09 14A7 .... 
6K6GT .77.14B6 . 

or GT .79 14Q7 .. 
65K7 or GT .90 198G6G .. 
6SL7GT 1.1911978 .. 
65N7GT .89 25BQ6GT . 

.72 
1.19 
1.69 
.88 
.66 
.74 
.74 

1.19 
.65 

1.09 
.96 
.84 
.86 

1.17 
.79 

1.21 
.77 

1.20 
1.49 

.78 
1.03 
1.03 

.99 
2.99 
1.89 
1.69 

25L6GT .. .89 
25W4GT .. .98 
25Z6GT .. .78 
35A5 .... .96 
3585 .99 
35L6GT .. .86 
35W4 .... .58 
351'4 .. .86 
35Z5GT .. .59 
50A5 .... .96 
5086 .. .96 
5OL6GT .. .79 
117Z3 ... .77 
5BP1 .... 4.69 
5CP1 ... 4.69 
304TH ...12.95 
304TL ...11.95 
803 3.20 
805 3.25 
807 1.98 
813 8.25 
832 7.95 
832A 12.95 
866A 1.69 
2051 1.22 

All American 5 Tube Kit 
(50L6, 3525, 12SA7, 12SQ7, 12SK7) Stand. Brand 

Tubes Only $3.60 per kit. 

TV PICTURE TUBES 
All Black Faced -Non Glare Sheldon, Zetka, 
and other famous makes. All Guaranteed. 
14ßP4 21.95 17ÁP4 24.95 
160P4 28.95 19AP4 32.95 
16KP4 28.95 19EP4 ... ..... 32.95 
160P4 30.95 191/P4 39.50 
16LP4 32.95 20CP4 32.95 
17BP4 22.90 24AP4 65.50 

FREE CATALOG 
Over 001fyppees of 

All at 50% to 85% off list price. 

For a complete listing on receiving television, 
transmitting and special purpose tubes not listed 
here, check back to last month's issue. Nearly 
every type of tube on hand. Write for free catalog 
on all types of tubes, radio and television parts, 
electronic equipment, etc. 

BUYER'S DIVIDEND 

FREE 
FREE 

With every $25.00 pur- 
chase, 1 -10" Speaker 
with a 3.16 oz. Alnico 5 
Magnet. 
With a $50.00 purchase 
or more, 3 -10" Speak- 
ers. 

THE LOWEST 
LATEST 30 -TUBE 630 TV CHASSIS 

$1415° 
Less C. R. T. 

Finest for fringe 
area reception. 
Will work where 
most receivers 
fail to operate. 
The new and im- 
proved super 
630 TV chassis, 
is a 30 tube 
high quality 
television re- 

ceiver manufactured under license by RCA. The 
"630" chassis is universally recognized by lead- 
ing Electronic Engineers as the highest standard 
of television excellence. This chassis is the stand- 
ard by which all other TV sets are measured. 
Standard R.M.A. Guarantee. Free replacement on 
all defective parts and tubes. 
Complete, ready to work with a 12" R.C.A. 
Speaker and standard coil tuner. All Knobs and 
hardware included. $ 14 150 Fed. Tax Paid (Less C.R.T.) ..Net 
With DuMont Input Tuner and F.M. Radio. 
Fed. Tax Paid $ 1 46.50 (Less C.R.T.) Net 
Brackets for Picture Tube mount- 
ing on chassis 4185 extra 

AUTOMATIC 3 -SPEED 
CHANGER SPECIALS 

Net 

Webster- Chicago 
Model 100 -16 

Plays 12 -10 -7 inch records 
at 331/2, 45 or 78 R.P.M. 
Light, balanced arm assures 
light needle pressure and 
long Needle tip in- 
cluded for standard or 
ero- groove records, Pick-up l 

arm comes to rest position 
after last record is played. 
New and in factory sealed 
cartons. Base 12 x 123/4. 
Shipping Nt. 14 lbs 

$24.90 

Milwaukee 
Model 11600 

Play 12 -10 -7 inch records 
at 331/x, 45 or 78 R.P.M. 
Light 

needle tip (included) 
for standard and micro- 
groove records. Extra spin- 
dles included for the 7" -78 R.P.M. record and 
the 45 R.P.M. record. New 
and in factory sealed car- 
tons. Base 12512. Shipping Wt. 121/ lbs. 

Shipping Wt. 12 lbs. 

Net 522.95 

V. M. Model 406.20 
Plays all records at all 
speeds, 331/x, 45 or 78 
R.P.M. Intermixes records 
of the same speed -has a 
light pick up arm with a 
twist needle for standard 
or micro -groove records. 
New,, and in factory sealed 

Net 
cartons. Base 12$41.95 

Terms: 20% cash with order, balance C.O.D. Prices F.O.B. N.Y. City warehouse. Min. order $5 (Allow for postage). 
VOTE: A reliability of rnec?iendise subject to prior sole. Prices subject te elio, je ie ilLout nel ire. 

STEVE -EL ELECTRONICS CORP. 
Dept. N -12, 61 READE ST., NEW YORK 7, N. Y., COrflaiidt 7 -0086 

Visit Our 
New Store 

WALKIE TALKIES $4.99 
POCKET SIZE 

Complete 
Set of 2 

-ELECTRONIC VOICE POWERED 
No tubes, batteries, adjustments, 
license or permit needed! 
Guaranteed to work anywhere up to 
1/4 mile with extra wire. Swell for 
garage to house, etc.! Your own private, talk -listen phone. Not war 
surplus. Brand new. Solid Alu- 
minum Case. Two complete units 
with wi-READY TO USE! SEND 
ONLY $1.00 deposit and pay post- 

man $3.9 for 
PP dellivery. Limited pply.MIDWAY 
COMPANY, Dept. WRT -12, KEARNEY, 

NEBRASKA. 

F' -; QUÁEITY SERVICE OEPENDÁBIiIT 

''," Ï DUMONT 
PERFECTLY 

CENTERED 

C MOLDEDLy CAPACITORS 
Sold and Preferred Everywhere 

DUMONT Electric Corp. 
308 Dyckman Street, New York 34, N. Y. 

Slip the best! 
GARR4RD,- 
Outplays the rest! 

World's Finest 3 -speed 
Record Changer with 
Automatic stop. Quiet 
motor. Heavy turntable. 
Prevents disturbing 
resonance, wows, rumble. 

i. 

GARRARD SALES CORP., Dept :12 N 

164 DUANE ST., N. Y. 13 
Gentlemen: 
I am interested In learning what to look for when pur- 
chasing a 3 -speed record changer. Please send me, 
without obligation, your FACT SIIEET. 
NAME 
ADDRESS 
CITY 

Can 
he used 

with your 
present set 

ZONE_STATE 
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Our LOWEST PRICES Ever! 

HIGH 
GAIN 

WIDE 
BAND 

Not a KIT -but 
a Complete Instrument 

5"OSCILLOSCOPE 'o * 
Regular Value 5279 

BRAND $9995 
NEW 

Our Balance of Inventory Offered at This 
Reduced Price- Subject to Prior Sale! 
I: Vertical Bandwidth 10 Cy to 2 Mc., 3db down 

# 2: Vertical Sensitivity .06 RMS volts /inch 
# 3: Decade Type Frequency Compensated Attenu- 

ators * 4: Horizontal Bandwidth 2 Cy to 900 KC-6 db 
down 

* 5: Horizontal Sensitivity .15 RMS volts /inch 
K 6: Push Pull Deflection Amplifiers t 7: Direct Connection to Deflection Plates Avail- 

able 
S 8: Internal Synchronization of Either Polarity 
ú 9: Z axis input (Intensity Modulation) 
-10: Calibrated 60 Cy Test Signal 
Tube Complement: 
2 -6AG7, 3.6SN7, I -6AC7, 1 -5Y3. l -2X2, 1.884. 
I.5CPI 

CARTER DYNAMOTOR 
BRAND NEW 

Stock No. 4037AS 
DC input liVDC; 
input 400 

s. 
v 

37.. mis 
Perfect f o r mo- 
bile ommunica- tion s in car. 
piane or ¡mat. 
i.lst urico $71.40 

NEW 
E 95 LOW i 

PRICE 

NEWEST 30 -TUBE 630 TV CHASSIS 
Takes All Size Picture Tubes to 20" 

Specifically made for 
:Huge area reception. 
'Phis chassis succeeds 
in rendering clear pic- 
tures where others fail! 
New ACC. 15 KV out- 
put. new high -voltage 
system. 3 stage sync 
-eparator and clipper. 
Armstrong FM sound 
system. complete with 
RCA 12" speaker. 

4 MICROVOLT 
SENSITIVITY 

Factory aligned, ready -to -play. less 
CR tube, with STANDARD TUNER 
With Dumont tuner 
TUBE MOUNTING BRACKETS 

$14995 
5154.95 
$4.95 

TV TUBE SPECIAL 
Brand New -Fully RIMA Guaranteed 

14" rect S23.95 17" rect.....$28.95 
16" r'd /rect 27.95 20" rect..... 39.95 

WESTINGHOUSE RCA 
MULTI -RANGE METER for 
RCA Advanced Voltohmysf 

or Battery Voltohmysf 
0 -200 MICROAMPS 

4 scales -'dns, ndlüamps. CDC, VM' and db. 2- luatescala 
and 

ilia' mpec, cali 

-$1095 
hl aced, scaled, and made specifically 
for RCA V'TVM. 
BRANI) 
NENV. WHILE THEY LAST! 

HEADSETS °ou ohm impedance, complete uii, 
headband, plug., etc. Made he 

'l'rlephonics. 
$2.95 Reg. value 55.95 

SPECIAL 12" PM, RCA, Alnico $395 
VALUES v magnet 

c" I'M Alnico \' magnet....51.99 IN 
PM ',lnico \ magnet.... I.79 SPEAKERS I" l'AI : lnico V magnet.... 1.49 

TERMS: 200% cash with order. balance C.O.D. un- 
less rated. Prices F.O.B. o warehouse in N. Y. C. 
Minimum order $5. NOTE: Due to conditions be- 
yond our control, prices are subject to change. 

Phone WOrth 4-3270 

ACORN ELECTRONICS CORP. 
76 Vesey St., Dept. N -12, New York 7, N. Y. 

15 

N[W TV PRODUCTS 

on the Market. 
CHASSIS FOR 24" TUBES 

Tech -Master Products Co., 443 -445 
Broadway, New York has added three 
new custom -built models for 24" pic- 

ture tubes to its line of TV chassis. The 
model numbers are 2430, 2431P, and 
2431C. 

The Model 2430 has been designed 
specifically for all picture tubes re- 
quiring from 65 to 70 horizontal de- 
grees deflection and is supplied with a 
5" x 7" PM speaker and universal pic- 
ture tube mounting brackets. The 
Model 2431P is similar to the first 
model but contains, in addition, push - 
pull audio and a phono input jack. This 
model is equipped with a 12" PM 
speaker and universal picture tube 
mounting brackets. 

The Model 2431C is basically the 
same as the 2430 but has a continuous 
tuner, push -pull audio, and a phono in- 
put jack, allowing for complete cover- 
age of both TV and FM bands. This 
model is supplied with a 12" PM 
speaker and universal picture tube 
mounting brackets. 

Complete details on any or all of 
these models are available from the 
company. 

"STELE -PLEX" COUPLERS 
JFD Manufacturing Co., Inc., of 6101 

Sixteenth Avenue, Brooklyn 4, New 
York has recently introduced a new 

item to 
coupler. 

This new unit delivers full signal 
strength to two, three, or four sets us- 

its line, the "Tele -Plex" TV 

ing the same antenna. Each unit has 
built into it the company's "Little 
Giant" lightning arrester to protect the 
home and set against lightning dam- 
age. 

The company suggests the use of 
these couplers to solve the trade -in 
problem on old TV sets by encourag- 
ing the customer to keep both sets in 
the home at minimum cost. Making use 
of the existing antenna installation, 
the couplers can be installed in min- 
utes and do not require any booster, 
electric current, or maintenance. 

Housed in compact, lightweight in- 
strument cases, the couplers can be at- 
tached out of sight on back or inside 
of the TV cabinet or on the wall or 
baseboard. Three models are availa- 
ble : Model TC2L -300 couples two 300 
ohm sets to a 300 ohm antenna, the 
Model TC4L -300 handles four sets, 
while the Model TC4L -72 couples four 
72 ohm sets to a 300 ohm antenna. 

FLYBACK TRANSFORMER 
Merit Coil and Transformer Corpo- 

ration, 4427 North Clark Street, Chi- 
cago, Illinois has recently introduced a 
new flyback transformer which can be 
mounted above and below the chassis, 

horizontally or vertically or on the side 
wall of the high voltage cage within 
the TV set itself. 

The new unit is a 77J -1 type and is 
in all other respects electrically identi- 
cal to the company's HVO -6. The ad- 
ditional advantages of the universal 
mountings with this new HVO -7 offer 
the technician greater flexibility in in- 
stallation. 

"ROOF -THRU" 
Mosley Electronics, Overland, Mis- 

souri, has developed a new weather- 
proof feedthrough bushing designed to 
permit direct entrance of TV transmis- 
sion line through the roof without al- 
lowing moisture to enter. 

Tradenamed the "Roof -Thru," the 
new device consists of an acrylic plas- 
tic bushing combined with a copper 
flashing plate. It is readily installed 
in buildings under construction or may 
be easily installed in existing struc- 
tures by lifting a few shingles, drilling 
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a hole 1" in diameter through the roof 
sheathing, inserting the unit, and then 
replacing the shingles over the copper 
flashing. 

Further information may be ob- 
tained from the company at 2125 Lack - 
land Road in Overland. 

TV TOWER RIG 
A telescoping aluminum TV tower 

which is mounted on a two -wheel 
trailer has been introduced by Al- 
prodeo, Inc. of Kempton, Indiana and 
Mineral Wells, Texas. 

Capable of being raised to 72 feet 
in 15 seconds, this new unit consists 

of three 24 foot lengths of aluminum 
towers that telescope together, all 
mounted on a framework that is f as- 
tened to a two -wheel trailer. The 
trailer is equipped with jacks which 
are used to level and steady it while it 
is being used. 

The unit has been designed to meet 
several requirements, i.e., demonstrat- 
ing television receivers in the pros- 
pect's home; equipped with a 12 foot 
mast it can be used for testing signal 
strength up to 78 feet, or it can be 
erected as a permanent tower. 

The tower can be erected by two 
men in a short time and is easily han- 
dled throughout installation. 

TV ANTENNA KITS 
Ward Products Corporation, 1523 

East 45th Street, Cleveland, Ohio has 
announced two new television antenna 
kits which make available in a single 
package all of the components required 
for a television antenna installation. 

For local installations there is a 
single -stack package, Model TV -105, 
while for fringe areas the double -stack 
Model TVS -103 is recommended. Each 
package includes a conical antenna, 
mast, lead -in, standoffs, pipe strap, 
base and other installation material. 
The double -stack package has an ad- 
ditional antenna bay and mast. 

Free literature on these new kits is 
available from the company. 

5- ELEMENT YAGI 
Telrex, Inc., Asbury Park, New Jer- 

sey is currently marketing a new se- 
ries of 5- element yagi arrays for use 
in areas where high back signal rejec- 
tion plus high sensitivity is required. 

These antennas are individually cut 
for Channels 2 through 13 with all ele- 
ments operative and contributing to 
gain and back rejection. The high fre- 
quency yagis are pre -assembled, ready 
for immediate installation. The low 
channel models are completely col- 
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RicA1 111EA "REGISTERED 
TRADE MARK 

NOT JUST A WISE CHOICE- 
/J1 BUT THE ONLY CHOICE 

SUPERIOR PERFORMANCE 
"CONICAL-V- BEAMS" 

FOR THE ULTIMATE IN 
TV RECEPTION 

Full Audio and 
Video Bandpass 

® High Gain and High 
Signal to Noise Ratio 

O Telrex designs and 
manufactures antennas 
for all requirements. See 

your Telrex distributor. 

DELUXE SERIES_ World's most 
famous, most powerful, most 
sturdily constructed antenna. Su- 
perior to any for TV -FM and UHF 
reception. WRITE today for your 
Telrex catalog. 

"CON ICAL -V- BEAMS "are 
produced under Re -issue 
Patent No. 23,346. 

CANADIAN 
AND FOREIGN 

PATENTS 
PENDING 

THE SKILL 
TO DESIGN.. 

THE FACILITIES 
TO PRODUCE.. 

THE ABILITY 
TO DELIVER 

ASBURY PARK 7, NEW JERSEY 

* * * * * * * * * * * * * * * * * * * ** * * * * ** 
* rk WE NEED YOUR * 

Surplus 

IF Electronic Equipment* 
* 

An Connectors 
Clamps 
Plugs * 
Cords * 
Relays * 
Telephone Materials * 
WE BUY ANYTHING!! 

* * 
TALLEN COMPANY, INC. * 

Dept. RN, 159 Carlton Ave. 
Brooklyn 5, N. Y. * 

*WANTE 
WE PAY TOP $$$ FOR: 

K Radio Receivers * Transmitters 
-K ARC -1 
K ARC -3 
-K ART -13 
K Control Boxes 
K Indicators 

WRITE, WIRE TODAY! 
TELL US WHAT YOU HAVE 

* * * * * * * * * ** ** * * * *YY *YY **** 

RADIO ENGINEERING 
TELEVISION 

ELECTRONICS 
Thorough training in all phases of radio and elec- 
tronics, open to high school and junior college d- 
uates. Old established school specializing in Radio 
training exclusively. Modern laboratories and 

Enrollments limited. Approved veterpn 
training. 
VALPARAISO TECHNICAL INSTITUTE 

Dept. RD Valparaiso, Ind. 
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Special Offer On This 

Complete RADIO 
ENGINEERING 

LIBRARY 
New, Up -To -Date Edition of Fa- 
mous Library Covers Whole Field 
of Radio Engineering. Places Lat- 
est Facts, Standards, Data, Prac- 
tice, and Theory At Your Finger- 
tips. 

THE five big volumes of the new edition of 
the Radio Engineering Library now include 

the very latest facts, standards, data, and prac- 
tice. This Library will help solve hundreds of 
problems for designers, researchers, engineers, 
and students in any field based on radio. 

Written by leading radio engineers, these books 
cover circuit phenomena, networks, tube theory, 
vacuum tubes, amplification, measurements, etc. 
-give specialized treatment of all fields of prac- 
tical design and application. They provide you 
with a complete and dependable encyclopedia of 
facts. 

5 Volumes 3872 Pages 2770 Illustrations 

Eastman's FUNDAMENTALS OF VACUUM TUBES, 3rd 
Edition. 
Terman's RADIO ENGINEERING, 3rd Edition. 
Everitt's COMMUNICATION ENGINEERING, 2nd Edi- 
tion. 
Hund's HIGH FREQUENCY MEASUREMENTS, 2nd Edi- 
tion. 
Henney's RADIO ENGINEERING HANDBOOK, 4th Edi- 
tion. 

SEND NO MONEY 
Special Low Price Easy Terms 

On this special offer you get this Library for 
$34.50, instead of $39.00. You save $4.50 and 
may pay on easy terms. Mail coupon below to 
examine the Library FREE for 10 days. No obli- 
gation. These books are recognized as standard 
works; you are bound to need them. So take ad- 
vantage of this special money saving offer. Mail 
coupon at once! McGraw -Hill Book Co., Dept. 
RTN- 12 -51, 327 W. 41st Street, New York City. 

McGRAW -HILL BOOK CO.; Dept. RTN -12 -51 
327 West 41st St., New York 18, N. Y. 

Send for xo days' FREE trial, the RADIO ENGINEERING 
LIBRARY. If not satisfied I will return books. Otherwise I 
will send $4.5o, plus delivery charges, then; and $5 a month 
for 6 months. (Reg. price $59.00; you save $4.50). 

Name. 

Home Address .......................................... 
RTN -12 -51 

Cityt& State.. 
WE'LL PAY DELIVERY CHARGES if you enclose 
$4.50 first payment WITH coupon. Same return priv- 

ilege for full refund. 

lapsible, incorporating an exclusive 
hinging and clamping assembly for 
swift, easy assembly combined with 
high mechanical strength. 

Because of the high impedance re- 
duction caused by the coupling of par - 
asitics in a 5- element array, these yagis 
are designed around a folded dipole to 
achieve an impedance step -up ratio of 
20 to i which provides a terminal im- 
pedance offering an excellent match to 
standard 300 ohm line. 

DISTRIBUTION UNIT 
Blonder- Tongue Laboratories, 38 

North 2nd Avenue, Mount Vernon, 
New York has developed a new 8- 
outlet distribution system which will 
enable any television technician to 
hook up an all- channel, no -loss master 
antenna system in a matter of min- 
utes. 

This 8- outlet unit is an all- channel 
distribution amplifier which has been 

designated the DAS -i -M. It has four 
television set outlets on the front and 
four on the rear of the unit. The sim- 
ple screw -type terminals will handle 
both 75 and 300 ohm line. Matching 
transformers are built -in. The need for 
special connectors, individual channel 
equipment, and engineering services 
has been eliminated, according to the 
company. The only requirements for a 
master antenna system of any size are 
the proper number of DA8 -i -M units, 
a good antenna, a screwdriver, and 
pliers. 

The company will supply full details 
on request. 

NEW ANTENNA LINE 
Louis Bros., 3543 16th Street, Los 

Angeles 23, California has developed a 
new line of antennas which requires no 
screws, wing nuts, or tools to assem- 
ble. 

The 400 series models, six different 
types in all, are completely pre- assem- 
bled at the factory and feature the 
company's exclusive "Self- Lock" de- 
sign. All elements swing out at a 
touch, then by powerful spring action 
automatically lock securely and per- 
manently into place, giving positive 
electrical contact. 

NEW COLOR TUBE 
Of interest to the industry is the 

announcement made recently by 
Chromatic Television Laboratories, 
Inc., of the development of a new tri- 
color, direct view color television tube. 

Known as the "Lawrence -Para- 

WHY PAY MORE! 
Save on Surplus Buys 

* GRID DIP METER KIT 
* $195 if Postpaid 
if in U.S.A. 

* Tells where Sour equipment is in * the radio spectrum. 055 OSe. range * 3 to 170 mess. 6.3 filament, 150 V 
DC. With instructions on calibrat- * ins coils, etc, 

VIBRATOR TRANSFORMER for that mobile rig. 
6 V input. 345 V. 135 MA output. 15 V 
Bias Tap. Shipping weight 6 lbs $1.49 it 
TRANSFORMER SPECIAL. 110 V. 60 Cy. input. 
Output 13 V tapped at 12, 11, 10, 9 at 3 ppc 
amps. Shipping weight, 6 lbs. .77 ®® 

WILLARD MIDGET 
6V BATTERY 

3 amp. hr. rating. Transparent l,lastic case 3 3/4"xl 13/16 "x 
2a /8 . Uses standard ei 95 
electrolyte. A buy at just ' 

WE PAY TOP $ FOR EQUIPMENT 
Especially need all types of aircraft, radio, test 
equipment -including ARC -l's, ARC -3's, R5A/ 
ARN7's, BC- 348's, ART -13's, TS -34's. Send list of your equipment, present condition and 
asking price. We'll answer you immediately: 

* A Completely Staffed FOREIGN 
EXPORT DEPPT. * Prompt d efficient service on * Export quiries. Correspond - 

e i i langages. Write * RAttn. Foreign Dept., ALYA- 
RADIO." 

Try us 
FIRST 

for Hard -to- 
Find TEST 

EQUIPMENT! 

* * * 
* * * * * 

* ORDER DIRECT FROM THIS AD! -c 
Prompt, speedy shipment Cash with order. Mini- * m order $3.00. 25% deposit on C.O.D. orders. 
Shipments 

b$5,3. 
y truck or RR express collect. Cali- 

fornia buyers please add state' tax. All prices subject to change. All merchandise subject to prior * sale. 

r ALVARADIO SUPPLY COOS 
Dept. A -19, 341 S. Vermont 

Los Angeles 5, Cal. 
DUnkirk S -2211 

B.S. DEGREE IN 27 MONTHS 
Complete Radio Engineering course incl. Telev., 
U.H.F., and F.M. BS Degree Courses also in 
Mech., Civil, Elect., Chem. and Aero Eng.; Bus. 
Adm., Acct. Extensive campus, modern build- 
ings, well equipped labs. Low cost. Prep 
courses. Personalized instruction. Heavy de- 
mand for graduates. Placement service. Founded 
in 1884. Prepare now for the civil and military 
opportunities ahead. Enter Jan., March, June, 
Sept. Write for Catalog. 

TRISTATE COLLEG - 
16121 COLLEGE AYE. ANGOLA, INDIANA 

EASY TO LEARN CODE 
It Is easy to learn or Increase speed 
With an Instructograph Cade 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 - 

instructor and enables anyone to 
learn and 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. 

INSTRUCTOGRAPH COMPANY 
4711 SHERIDAN ROAD, CHICAGO 40, ILLINOIS 
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mount" tube, the new component will 
receive color transmission either un- 
der existing commercial standards or 
any of the other presently -proposed 
systems for color television transmis- 
sion, in addition to receiving black and 
white. 

According to an announcement made 
by the company, the new tube can be 
used in any good quality black and 
white receiving set and, with the ad- 
dition of an adapter plus minor cir- 
cuit adjustments, will receive both 
black and white and color transmis- 
sions under present commercial color 
standards. 

One of the outstanding features of 
this new tube is the fact that it can 
be produced relatively inexpensively. 
In addition, there is no major problem 
of mechanical registration of the col- 
ors within the tube. The manufactur- 
ing tolerance of 10 to 1, unique with 
this tube, permits simplicity of manu- 
facture and the use of conventional 
production tooling techniques. The 
company's plant is in Stamford, Conn. 

RCA 17" KINESCOPE 
The Tube Department of Radio Cor- 

poration of America, Harrison, New 
Jersey has announced the availability 
of a new 17" kinescope utilizing low 
voltage, electrostatic focus. 

The new design eliminates the need 
for a focusing coil or magnet and 
makes it possible to obtain the voltage 
for the focusing electrode from the low 
voltage d.c. supply of the receiver. 

Designated as the RCA- 17TP4, the 
new tube requires very low current 
and the focusing voltage can be ob- 
tained from a fixed or adjustable tap 
on the receiver's low voltage d.c. sup- 
ply. With either arrangement, focus 
is automatically maintained, despite 
variation in line voltage and adjust- 
ment of picture brightness. 

TV BOOSTER 
The LaPointe -Plascomold Corpora- 

tion, Windsor Locks, Conn. has devel- 
oped a new mast -mounted, single - 
channel booster which incorporates 
several new features. 

This new "Vee -D -X" unit provides 
for scientific heat dissipation, compen- 

sating adjustments for voltage loss in 
transmission line regardless of line 
length, and amplification of the signal 
before line noise pickup. 

December. 1951 

THOUSANDS ARE RAPIDLY LEARNING 
ABOUT ITS OUTSTANDING FEATURES 

SUCH AS: 

SHARP, CLEAN "SNOW- FREE" PICTURES 
And 

Correct impedence for "ghost- free" reception. Nominal 300 ohms. 

Lower in cost than other leadlines purported to accomplish same results. 

Correct spacing for minimum radiation loss. Less than 1% of operating 
wave length. 

Fully insulated- approved by safety experts. 

Pure, unadulterated polyethylene insulation- specially treated by our 
chemists for extreme weather. 

High -efficiency conductors: Flexible, stranded -to insure long life. 

Easily installed -with standard insulators. 

Packaged in convenient lengths: 100', 250', 500', 1,000', 2,500'. 

AT YOUR DEALERS, or Write For Free Samples and Literature. 

*Patent Pending *Trade Mark U.S.and Foreign Patents Pending 
EXCLUSIVE LICENSEE AND SOLE MANUFACTURER 

1014 FAIR OAKS AVENUE 
,INC. SOUTH PASADENA, CALIFORNIA 

OTHER OUTSTANDING GOODLINE PRODUCTS: 

VARIABLE TELETRAPS -2: Highly effective for eliminating interf er- 
ence from FM STATIONS, and DIATHERMY and AMATEUR SIGNALS within 
its tuning range. 

HI- PASS FILTER: Eliminates or greatly reduces interference picked up 
by I. F. AMPLIFIER or TV RECEIVER - interference arising from strong, 
local low- frequency fields: X -Ray, Diathermy Equipment, Neon Lights, 
Etc., Etc. 

PEDI -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. 

- ELECTRONIC CIRCUIT KIT - 
Form your own electronic circuits with amazing kit. 
Contains resistor and carrier pigments, insulator and 
instructions -complete. Experiment, develop, minia- 
turize. 
Prepaid -$5.50. $5.50 plus C.O.D. 

ALDEN ELECTRO CO. 6760C 
cagOIsslanlllAve. 

MARK THESE VALUES! 
TOP STANDARD BRANDS ONLY-100% GUARANTEED 

RCA -GE- SYLVANIA- HYTRON -PHI LCO- KENRAD -NU 
RAYTHEON- TUNGSOL- WESTINGHOUSE- WESTERN ELECTRIC 

6SN7 
OZ4 
163 
11.4 
1135 
155 1X25. 
swan 
5Y3 

.5 .64 
.99 

. .89 

. .89 
.89 
.99 

. 1.09 
.49 

88c 
6554. 
64.C7 
6805 
6AH6 
6ÁK5 
6AU6 
6856 
65C5 

5 .98 
1.19 
1.09 
1.69 
1.45 

.69 
.69 
.85 

5U4 68c 6AL5 65c 12AU7 94c 
.59 
.99 
.74 
.35 
.39 

3.49 
LIST 

SELL US YOUR IDLE TUBES AND SURPLUS 
CASH WAITING -TOP PRICES PAID 

128E6 $ .88 35Z5 5 12BH7 1.07 5055 
12547 .83 50L6. 

954 
125117 .74 957 
Al Amer. Kit 
MANY OTHERS -FREE 
25% Dep. Bal. COD, N.Y.C. 

68E6 .$ .79 6CD6 .$2.29 65J7. .S .89 6W4 ..5 
6566 . 1.89 6J6 .. 1.19 65K7 . .89 7F8 .. 
68Q6 . 1.39 6K6 .69 65L7 . 1.14 12AT7 
EC36 .85 6N7 .98 6T8 .. 1.19 12646 

.69 
1.49 
1.19 
.79 

1000 Ke. CRYSTALS- Laboratory Precision 
Cut. New. Uncased ........ .........Each 1.35 

PRICES SUBJECT TO CHANGE 
1888 Randall Aye. MARK electronics New York 7.2 N. Y. 
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MATTISON 
630 CHASSIS With 

TUNEABLE 
BUILT-IN BOOSTER 

for 
Better DX Reception 

Tube 
Compliment: 
28 tubes 

3 rectifiers 
1 CRT 

32 

All Channel j- Booster 
Broad band -single knob control pre- ampli- 
fier built in to eliminate long leads which 
may cause regeneration and attenuation of 
signal. 
Full four megacycle overall picture band 
width. 
Mounting brackets for any size pictuer tube` 
up to 20 ", without additional charge. 
The chassis can easily drive the 24" picture 
tube. 
Plus additional features exclusive with Mat- 
tison. 

ALL 

CABINETS 

MADE IN 

MATTISON'S 

OWN 

CABINET 

FACTORY! 

The "Diplomat," a masterpiece of rare 
beauty. Richly finished, gleaming genuine 
hand rubbed mahogany. Blends with and 
becomes part of any home. Specially de- 
signed to house the Mattison 630 chassis or 
with blank control panel for any chassis. This 
cabinet is only one of 36 breathtaking de- 
signs featuring modern and traditional styl- 
ing. All Mattison cabinets are designed and 
manufactured at Mattison's own cabinet 
plant. 

630 MODERNIZATION KIT 
With instructions for increasing sensitivity of any 
630 for DX reception. Kit includes a special 
dual control which incorporates a brightness and 
front focus control pot. Also a phono switch that 
automatically shuts off the high volt- 

95 the when the phonn o is in operation. 
A dual phono connector strip is in- 
cluded. 0 N LY 

Write f o r name of 
your MATTISON dis- 
tributor and complete 
salles portfolio. NO 

Manufactured with integrity 
OBLIGATION! 

Mattison Television & Radio Corp. 
$93 Broadway, New York 3, N. Y. 
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Housed in a streamlined aluminum 
case, the new "Rocket" booster is sim- 
ple to install and easy to service. 
Power is supplied from a separate 
power pack on the back of the set 
which is automatically turned on and 
off by the television receiver. 

The new Model OS incorporates all 
of the advantages of the company's 
Model OB, including a unique r.f. as- 
sembly using a 6J6 push -pull cross 
neutralized amplifier and an 18 db gain 
with full 5 mc. bandwidth. 

"Z- MATCH" YAGI 
A new type yagi antenna that 

achieves 100 per -cent perfect match to 
300 ohm line for both single and 
stacked arrays has just been intro- 
duced by Channel Master Corporation 
of Ellenville, New York. 

The "Z- Match" yagi features adjust- 
able impedance and automatically pro- 
vides a perfect match in addition to 
having wider spaced elements which 
result in higher gain, narrower lobe, 
and better rear rejection on all instal- 
lations. 

No extra connecting rods are needed 
with this antenna. When antennas are 
stacked, the center bars of the folded 
dipoles are removed. This reduces the 
impedance of each antenna and auto- 
matically creates a perfect 300 ohm 
match for the complete stacked yagi 
array. The removed center bars are 
then used as perfect half -wave con- 
necting rods. 

NEW TV ANTENNA 
Walter L. Schott Co., 3225 Exposi- 

tion Place, Los Angeles 18, California 
is currently introducing its "Model M" 
antenna to a national market. 

The use of chromate -coated mag- 
nesium is said to provide a sturdier 
and longer lasting unit. The company 
claims that the "Model M" is the first 
TV antenna to use a magnesium alloy 
which provides greater ruggedness to 
the cross arms. 

The elements of this new unit are 
made of high conductivity aluminum 
alloy, reinforced with Swiss "perma- 
lum." 

The antenna has the "Walsco" signal 
director which improves the gain on 
high band channels and eliminates 
ghosts. It also includes the company's 

patented insulator, which is guaran- 
teed unbreakable under all conditions. 

FRINGE AREA ANTENNA 
Radio Merchandise Sales, Inc., 1165 

Southern Blvd., New York 59, New 
York has introduced a new antenna 
which is designed specifically for fringe 
and extreme fringe areas. 

The antenna, a corner array unit, is 
presently being made for the high fre- 
quency channels, cut to full -wave, but 
units for Channels 6 down to 2 can be 
supplied cut to half -wave. 

Complete rigging of the antenna can 
be accomplished quickly. Reflectors are 
3 /s" butt seam aluminum tubing and 
receiving elements are of 1/2" butt 
seam tubing. The design is parabolic 
to provide the high gain necessary in 
such outlying areas. 

FOCUS COIL REPLACEMENT 
Standard Transformer Corporation 

of 3584 Elston Avenue, Chicago 18, Ill. 
has added a new product to its TV re- 
placement line, the FC -11 focus coil. 

Designed to be used with direct view 
kinescopes requiring external magnetic 

focusing, the new coil is equivalent to 
the RCA 202D2. The FC -11 has a d.c. 
resistance of 470 ohms, maximum ma. 
of 140. The unit has a diameter of 43/4" 
with mounting centers 211/16" radius, 
120 degrees apart. 

For information on this and other 
components in the company's replace- 
ment line, ask for a copy of the Stan - 
cor "Transformer Catalogue and Re- 
placement Guide #338." 30 

Thousands sold . . . making possible a . . . 

NEW LOW PRICE! 
on the new Tele -Tune * f 

TV BOOSTER ANTENNA 

Greatly reduced price 
will give you a greater 
retail sales volume. 
TERRITORIES STILL AVAILABLE 
FOR LIVE WIRE DISTRIBUTORS - WRITE! 

CITY TOOL ACCESSORIES CORP. 3831 W. Lake St. Chicago 24 

RADIO & TELEVISION NEWS 

*Vastly improves recep- 
tion of television sets. 

Rejects and reduces 
"Ghosts," Noise and 
"Snow." 
Provides additional 
pickup. 

Enhances any room 
with its rich appear- 
ance. 
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1.951 INDEX 

Volumes a5 -4s 
As a service to our readers we 
are again presenting a complete 
listing of all feature articles which 
appeared in RADIO & TELEVI- 
SION NEWS during 1951. We sug- 
gest you keep this for reference. 

AMATEUR 
ANTENNAS 
A Compact 20 -Meter Beam (Gruber, 

W8MGP) 63 Oct. 
Four Bands with a Flat Line (Mead- 

ows, W4OLM) 116 Apr. 
2 -Band Operation with Folded Di- 

pole and Ribbon (Rogers, W1DFS) 98 Jan. 
Work 7 Bands with the "LB -Vee" 

(Johnson, WOLBV) 69 Dec. 

CONVERTERS 
A 10 -Meter Mobile Converter (Hays, 

W6RTP) 50 Dec. 
Compact 3 -Band Mobile Converter 

(Lewis, W8MQU) 48 Mar. 
Crystal Controlled Two -Meter Con- 

verter (Pratt, W2SEA) 52 Jan. 
Ham Converter for 2- 6 -10 -15 Meters 

(Harris, WIPFF) 48 Feb. 

MISCELLANEOUS 
A High- Frequency Double Conver- 

sion Superhet for I.F. Frequencies 
Above 500 kc. (Lingel, W2ZGY) 82 Sept. 

A New V.F.O. Keying Method (Mil- 
ler, W7JBK) 69 Mar. 

A Novel Unit for Voice Controlled 
Operation (Anderson, VE6OD) 57 May 

Automatic Noise Limiters with Bi- 
ased Detectors (Cohn) 46 Oct. 

Calibrating the 3 -30 mc. Gonset Con- 
verter (Ulyat, W3PTQ) 36 July 

DX -ing Mobile 57 June 
Eliminating TVI Caused by the BC- 

610 (Mitchell, W4RQR /5) 132 Apr. 
How's Your Fist, OM? (Becker, 

W7AYB) 50 June 
MARS' Pentagon Headquarters 57 Sept. 
New FCC Ham Rules (Frank, W9JU) 38 Apr. 
Plugging Power Leaks in the Mobile 

Rig (Ford, W6YT) 65 June 
Putting the Clamp Tube to Work 

(Canning, W2GCB) 58 Oct. 
Speech Compressor and Modulation 

Monitor (Watkins, Jr., W5JXO) 40 Jan. 
The Amateur's Wireless "Tele- Patch" 

(Rogers, W1DFS) 64 Dec. 
The "Ham -Lim" (Miller) 64 Nov. 
Triple Your Phone Power for Five 

Dollars (Everett, WOYTY) 56 Sept. 
Vacuum Tube Keying Simplified 

(Countryman, W3HH) 51 Oct. 

TRANSCEIVERS 
A Civilian Defense Station (Heub- 

ner) 42 May 
A Miniature H -F Portable Transmit- 

ter- Receiver (Kirchhoff, W2FAR & 

Bulkley, W2QUJ) 52 Sept. 
A 2 Meter Transmitter -Receiver for 

Civil Defense Operation (Kirchhoff, 
W2FAR & Bulkley, W2QUJ) 45 Aug. 

160 Meter Rig Using Clamp Tube 
Modulator (Johnson WOLBV) 41 Aug. 

Transceiver for the Novice Ham 
(Jackson) 58 Apr. 

December, 1951 

This Smear.: or i SOLDERING IRON. 
every 

Elecfr 
serviceman needs! 

Yours absolutely FREE! 

VERY LOWEST PRICES TUBES Receiving- Transmitting -TV 

RMA GUARANTEED -STANDARD BRANDS 
Receiving Transmitting 

OB2 $L69 
0C3/ V R105 1.29 
0D3 /VR150 1.19 
2X2 .79 
3EP1 5.39 
3HP7 3.49 
5FP14 16.99 
7BP7 7.89 
7CP1 12.49 
211 .79 
304TH 12.49 
GL471A 2.75 
12A6 .69 
717A 1.49 

2.99 
3.49 
1.79 
1.79 
7.49 

OZ4 $. 59 
lA5 .69 
1A7 1.09 
1B3 1.19 
1R5 .79 
1X2A 1.19 
5U4 .79 
5V4 1.39 
5Y3 .49 
6AB4 .99 
6AC7 . . . 1.29 
6AG5 . . . 1.29 
6AH6 1.89 
6AI(5 1.89 
6A1<6 1.19 
6AL5 .79 
6AQ5 .89 
6AT6 .69 
6AU6 .79 
6AV6 .69 
6BA6 .79 
6BC5 .89 
6BD6 1.09 
6BG6 1.89 
6BH6 .89 
6BJ6 .89 
6BN6 1.39 
6BQ6 1.59 
6C4 .79 
6CB6 .89 
6CD6 2.79 
6H6 .79 
6J6 1.19 
61(6 .69 

6K7 
6L6 
6S4 
6SA7 
6S1(7 
6SN7 
6SA7 
6T8 
6V6 
7C4 
7F8 
12AL5 
12AT7 
12AU7 
12AV7 
12AX7 
12BH7 
12SA7 
1251(7 
12SQ7 .. 
19BG6 
19T8 
25846 
35/51 
35A5 
35L6 
35W4 
35Y4 
35Z5 
39/44 
50A5 
SOBS 

$ .59 
1.79 

.79 

.69 
.79 

1.09 
.69 

1.39 
.89 
.89 

1.59 
.89 

1.29 
1.19 
1.29 
1.19 
1.19 

.79 

.79 

.69 
2.89 
1.39 
1.29 

.89 

.98 

.89 
.69 
.98 
.59 
.49 

1.19 
.98 

50L6 .... .75 

805 
807 
809 
813 
872A .... 2.39 
885 1.29 
905 2.29 
954 .29 
1616 1.19 
1624 1.49 
1629 .35 
2051 1.19 
7193 .29 
8020 1.25 
9006 .29 

Rose Saves You Plenty! 

ELECTROLYTIC CONDENSERS 
All Guaranteed Fresh Stock! 

Ea. Lots of 10 Lots of 100 
$ .39 $3.70 $34.95 

.45 4.30 39.95 

.45 4.30 39.95 

.49 4.50 41.95 

.69 6.70 59.95 
.69 6.70 59.95 
.79 7.70 69.95 
.19 1.50 13.50 
.19 1.50 13.50 
.29 2.59 23.95 
.39 3.69 32.50 
.39 3.69 32.50 
.59 5.69 49.50 

Order Now! Save Now! 
May be asst. for 100 lot prices! 

20x20-150 V. 
40x40-150 V. 
0x30-150 V. 
'0x50-150 V. 40x40320-150 V. 
50x30320-150 V. . 

50350-150 V. (200-25 V.) 
25- 25 V. 
25- 50 V. 
20-250 V. 

8-450 V. 
10-450 V. 
16-450 V. 

NOW AVAILABLE ... FREE! Write for new catalog 
for complete listings of tubes, parts, a e so 

r radio and TV and special test equipment catalog for in 
truments 

a 
d kits! 

MINIMUM ORDER: $5.00. 25% deposit with Order, 
balance C.O.D. Include postage with order. All mer- 
chandise subject to prior sale, F.O.B.; New York, N. Y. 

*Nickel C h r o m e 
Wire Heating Ele- i 

ent * Handsomely Plated ............................ Shaft * Replaceable Tips 
* U.L. & C.S.A. Approved 
For a limited time, The ROSE Co. is offering, absolutely 
FREE, this wonderful new Soldering Iron to its custom - 

With each order of $25 you get FREE this 75 Watt 
Electric Soldering Iron. A $50 der brings you a 100 
Watt Soldering Iron or two (2) '75 Watt Irons. A 75 
Watt Iron for each $25 order. Be sure to mention which 
iron you want with your order. Act quickly -order Now! 
GET THIS SUPERIOR ELECTRIC SOLDERING IRON NOW 

. ABSOLUTELY FREE. We're sorry that this offer 
does not include TV Chassis, Picture Tubes, or complete 
radios. 

TV PICTURE TUBES 
Full Year's 
New-Standard 

Pro-Rated-Black Face -Brand 
Brands- Sealed 

1OBP4...$24.95 16GP4...531.95 19AP4A..$37.95' 
12LP4... 24.95 16HP4... 33.95 20CP4... 37.95 
14BP4.. . 24.95 17BP4... 29.95 24BP4... 69.95 

ROSE SLASHES PRICES 
SPEAKERS 

All Alnico V- 
Every one a Buy! 
4" P.M..$1.59 
5" P.M.. 1.69 

6" P.M. 1.89 ea. 
12" P.M. 5.95 ea. 

6" with 
output 

,n 3.75 ea. 
4 "x6" 1500 ohm 

with output 3.49 ea. 
DEDUCT 5% from price 
of any Speaker 

May ots as- 
sorted. 

more. 
ORDER NOW be- 

fore cobalt freeze advances 
prices! 

GENUINE MOLDED 
CONDENSERS 
Fresh Stock - All Mineral 
Oil Filled - 100° Centi- 
o r ad e -Meets Jan. C91 
Tests. ALL 600 VOLTS. 
Cap. Per 10 Per 100 
.001....$ .79 $ 6.90 
.002.... .79 6.90 
.005.... .79 6.90 
.01 .89 7.90 
.02 .99 8.90 
.05 1.09 9.90 
.1 1.25 11.50 

May be asst. for 100 lot 
prices! 

The 
Great 630 SUPER CHASSIS 

Bargain Priced for Terrific Savings! 
S0 Tubes-RCA Lic. -For 16" to 24" Picture Tubes 

High efficiency high volt- 
age K Keyed 

circuit 
Automatic brightness 
control 

tuner gain 
Directly adaptable for 
color 
12" Quality speaker 
Factory wired, aligned & 
tested 
Complete, ready to play 
Including hardware & 
knobs 

Complete 

$144.50 
(less CRT) 

630DX Chassis, 3 times normal ception of regular 
chassis. Needs no complicated antenna or booster. 

Reduced to $159.50 (less CRT) 
SPECIAL: With Dumont Inputuner, FM Radio and RCA 

12" Speaker. Only $154.50 (less CRT) 
FREE OFFER: schematic diagram FREE With any 
chassis ordered! 

THERbSe COMPANY 
102 Park Place Dept. R -12 New York 7. N. Y. COrtland 7-6195 

For GREATER TV ENJOYMENT .. 

Cat. No. F -10 
List $3.75 

Install a MOSLEY 3 -WAY ANTENNA SWITCH 
Here's convenience! MOSLEY TV Antenna Switches 

give instant, easy selection of any one of three antennas. 
Special rotary type switch, making silver -to- silver con- 
tact, assures low -loss, constant impedance. 

Cat. No. F -10 is Flush Mounted Switch and Lead -in 
Socket combination for neat, concealed -in -wall installa- 
tion in standard electrical box. Cat. No. F -20 is enclosed 
in attractive plastic case for mounting on wall or back 
of set. Both models available in brown or ivory. 

MOSLEY Low -Loss TV Antenna Accessories Provide 
BETTER TV PICTURES Through More Efficient In- 
stallation! 

At leading Radio Parts Jobbers everywhere 

MOSLEY ELECTRONICS 
lLaancdk 

nd! 
amn 

sourd 
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TELEVISIONI 

Egoa "must" book 
for every 

TV Service Technician 

"Servicing TV 
in the 

Customer's Home" 

Servicing 

TV 
in the 

Customers 
Home SAVES TIME 

SAVES WORK 

Earns More 
for You 
on Outside 
Service Calls 

shows how 

to diagnose trouble using 

capacitor probe and VTVM 

Here's the book you've been asking 
for -practical, proved help to make 
your outside TV servicing really 
effective and profitable. Saves time, 
work and chassis hauling ... shows 

you how to make successful repairs 
on the spot. You learn the follow- 

ing: 1. A simple, effective method 
for tracing down trouble, using your 

VTVM and a simple capacitor 
probe. 2. Methods for finding your 
way around a strange circuit - 
shows you how to "pull tubes" and 
diagnose trouble by observing audio 
and picture effects. 3. How to judge 

TV set performance by analysis of 

the test pattern. 4. Methods for 

making adjustments in the field. 

You'll want this essential, profit - 

building book. Handy pocket size; 

sturdy cover. 950 
ORDER TC -1. Only 

Pays for itself on the very first job. 

HOWARD W. SAMS & CO., INC. 

Order from your Parts 
Jobber, or write direct to 
HOWARD W. SAMS & CO., 
2201 E. 46th St., Indianapolis 5, Ind. 

ORDER 
TODAY 

Send ... copy(ies) of "SERVICING TV IN THE 

CUSTOMER'S HOME," $1.50 per copy. 

(Check) (money order) for $ enclosed 

Name 

Address 

City 
t... 

160 

State 

TRANSMITTERS 
A Carrier Current Transmitter (Gort) 39 Apr. 
A Compact 10 Meter Mobile (Garon, 

W6CQU) 46 July 
A Compact 40 Watt Rig for Car or 

Field (Lewis, W8MQU) 56 July 
A Miniature H -F Portable Transmit- 

ter- Receiver (Kirchhoff, W2FAR & 

Bulkley, W2QUJ) 52 Sept. 
A Mobile Low -Power 10 Meter Rig 

(Stratman) 49 May 
An Easy -to -Build 10 Meter Rig (John- 

son, WOLBV) - 56 Jan. 
An Unusual Phone Transmitter '7er- 

thel, W9MWD) 54 Aug. 
A Small Rig with Plenty of Power 

(Wortman, W2LJU) 58 May 
A 2 Meter Transmitter -Receiver for 

Civil Defense Operation (Kirchhoff, 
W2FAR & Bulkley, W2QUJ) 45 Aug. 

A Unitized Band -Switching Trans- 
mitter (Hays, W6RTP) 56 Mar. 

100 Watts on the Table (Drenner, 
WOLQS) 43 June 

160 Meter Rig Using Clamp Tube 
Modulator (Johnson, WOLBV) 41 Aug. 

AM-FM 

MISCELLANEOUS 
A High -Frequency Double Conver- 

sion Superhet for I.F. Frequencies 
Above 500 kc. (Lingel, W2ZGY).. 82 Sept. 

A Miniature H -F Portable Transmit- 
ter- Receiver (Kirchhoff, W2FAR & 

Bulkley, W2QUJ) 52 Sept. 
. A New FM Communications Tuner 

(Smith) 46 Sept. 
A Sensitive 88 -108 mc. R.F. Tuner 

for FM (Finkbeiner) 59 Dec. 
A 2 Meter Transmitter -Receiver for 

Civil Defense Operation (Kirchhoff, 
W2FAR & Bulkley, W2QUJ) 45 Aug. 

A 2 -Tube Portable Receiver (Krauss) 38 Nov. 
Automatic Noise Limiters with Bi- 

ased Detectors (Cohn) 46 Oct. 
Build This Low-Cost FM Receiver 

(Clemens, W9ERN) 50 Aug. 
Low Cost Vest Pocket Radio Re- 

ceiver (Coppin) 43 Mar. 
The 6BN6 Gated -Beam Tube (Kauke) 42 Oct. 
TV Consolette Incorporates Compact 

AM Tuner (Kleidon) 59 July 

SERVICING 
Helpful Hints on Servicing A.C. -D.C 

Sets (Lucas) 60 
Mac's Radio Service Shop. (Frye) 61 
Mac's Radio Service Shop (Frye) 61 
Mac's Radio Service Shop (Frye) 60 
Mac's Radio Service Shop (Frye) 61 
Mac's Radio Service Shop (Frye) 66 
Mac's Radio Service Shop (Frye) 64 
Mac's Radio Service Shop (Frye) 58 
Mac's Radic Service Shop (Frye) 59 
Mac's Radio Service Shop (Frye) 66 
Mac's Radio Service Shop (Frye) 70 
Mac's Radio Service Shop (Frye) 69 
Mac's Radio Service Shop (Frye) 71 
Servicing A.C. -D.C. Sets Profitably 

(Hiner) 42 Dec. 
Repair That Speaker (LaFarra) 38 Sept. 
Sweep Alignment in AM Receiver 

Servicing (Part 1) (Rhodes) 40 June 
Sweep Alignment in AM Receiver 

Servicing (Part 2) (Rhodes) 43 July 
Tube Substitutions in Home Re- 

ceivers (Chertock) 38 Mar. 

Apr. 
Jan. 
Feb. 
Mar 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

AUDIO 

AMPLIFIERS 
A High -Quality Audio System (Ster- 

ling & Sobel) 39 Mar. 
An Audio Amplifier with "Presence" 

(Southworth) 48 Nov. 
An Improved Equalizer -Preamp 

(Boegli) 46 Apr. 

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 mf in 
4 ranges 
Power factor -O to 50 percent 
Insulation resistance -3 to 10,000 megohms 
Electrolytic leakage current reads directly on 
41/4" meter 
Built -in d -c power supply continuously adjust- 
able 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 

Ready to operate Price: FÑ O. B. 
Y. 

20% deposit with order. Balance C.O.D. Jobbers - Write for discounts. 

ARCEE ELECTRONICS CO. 
96 WARREN ST., N.Y. 7, N. Y.-Dept. A 

95 

LOST! 
nights of sleep try- 
ling to locate the fol- 

owing equipment: 
Bcs 
Randlle- 

l 
Talkies 

ARC -1 

ART -13 

mone 
pay 

han 
more 

ever dreamed pos- 
sible! Write: 

V C H RADIO 
2033 W.Venice Blvd. 
Los Angeles 6, Calif. 

PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 

COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

Television Servicing 
(Approved for Veterans) 

SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 

1425 EUTAW PLACE, BALI. 17, MD. 

HIGH SPEED WITHOUT 
NERVOUS TENSION 
REVEALING BOOK 
shows how ' ra k" 
operators develop high 
speed and proficiency. 
Learn code for Ama- 
teur or Commercial Radiotelegraph Li- ` -I¿ . o i Prove youg, 
sending and 

which develops I with the Candler System n high develops rs. 
dio- telegraph 

CANDLER 
code 

CO. 
hampions. FREE 

Box 928, Dept. 2 -0, Denver, colo. BOOK I _______ - _ 
RADIO & TELEVISION NEWS 
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A Preamp with Tone Control (South - 
worth) 58 Jan. 

A 300 -B Amplifier with Feedback 
Driver (Sterling) 52 Aug. 

Quality Amplifier for TV Sound 
(Fleming) 44 May 

Selecting Your Amplifier ( Newcomb) 51 Nov. 
The "'Childs " Custom -Built Amplifier 

(Childs) 37 July 

MISCELLANEOUS 
A Corner Labyrinth Transducer (Ful- 

mer) 42 Nov. 
A High -Quality Audio System (Ster- 

ling & Sobel) 39 Nov. 
An Improved Equclizer- Preamp 

(Boegli) 46 Apr. 
A Nondirectional Corner Speaker 

(Post) 55 Jan. 
A Novel Horn -Loaded Speaker (John- 

son) 63 Sept. 
A Practical Approach to Negative 

Feedback (Parker) 68 Jan. 
A Simulated Echo Chamber (Michels) 47 Nov. 
Audio Modulation Tests (Southworth) 52 June 
Audio Simplified (Part 1) (Fidelman) 48 Sept. 
Audio Simplified (Part 2) (Fidelman) 59 Oct. 
Audio Simplified (Part 3) (Fidelman) 59 Nov. 
Audio Simplified (Part 4) (Fidelman) 55 Dec. 
A Vacuum -Tube Transformer (Dorf).112 Feb. 
Cabinets for High- Quality Direct 

Radiator Loudspeakers (Olson) 53 May 
Distortion Measurements Without 

Tubes (Fleming) 46 Mar. 
Impedance Matching for Multiple 

Speaker Installations (Newcomb). 58 Dec. 
Loudness and Power in Audio Sys- 

tems (Mitchell) 52 Feb. 
Loudspeaker Considerations at Low 

Frequencies (Hoadley) 52 Dec. 
Practical Sound Engineering (Part 1) 

(Tremaine) 52 Mar. 
Practical Sound Engineering (Part 2) 

(Tremaine) 53 Apr. 
Practical Sound Engineering (Part 3) 

(Tremaine) 60 May 
Practical Sound Engineering (Part 4) 

(Tremaine) 66 June 
Practical Sound Engineering (Part 5) 

(Tremaine) 60 July 
Practical Sound Engineering (Part 6) 

(Tremaine) 64 Aug. 
Practical Sound Engineering (Part 7) 

(Tremaine) 70 Sept. 
Practical Sound Engineering (Part 8) 

(Tremaine) 72 Oct. 
Practical Sound Engineering (Part 9) 

(Tremaine) 72 Nov. 
Practical Sound Engineering (Part 

10) (Tremaine) 72 Dec. 
Selecting Your Amplifier (Newcomb) 51 Nov. 
Splitting Pads (Carmichael) 56 Apr. 

PHONO 
There's Money in Cartridge Replace- 

ments (Harper) 51 Feb. 
Wide Range Capacity Phonograph 

Pickup (Weathers) 40 Nov. 

RECORDING 
A Combination Phonograph -Tape 

Recorder (Hust) 43 Nov. 
Adapt Your Amplifier for Magnetic 

Recording (Hust) 64 May 
A Flexible Record -Reproduce System 

(Part 2) (Read) 47 Jan. 
A Flexible Record -Reproduce System 

(Part 3) (Read) 62 Feb. 
Versatile Equipment Key to Good 

Recording (Miller) 35 Apr. 

TONE CONTROLS 
An Improved Tone Control Circuit 

(Szabo) 86 Sept. 
A Preamp with Tone Control (South - 

worth) 58 Jan. 
The Degenerative Tone Control 

(Boegli) 58 June 

Thousands, read the best -seller! Millions 

have seen and will see the thrilling movie! 

SW-54 

by the makers of professional radio 

equipment for the 

greatest adventure of our time! 
Despite 101 days of salt spray and 
even total immersion, a National 

transmitter and receiver kept the world famed Kon -Tiki Expedition 
in touch with the world! Now the same rugged dependability is yours 
in the amazing SW -54, the 
"Mighty Midget" broadcast and 
shortwave receiver (540 kcs. to 
30 mcs.). Measures only 11" x 
7" x 7 ". Write for details and 
name of nearest supplier! 

NATIONAL COMPANY, Inc. 
M A L D E N , M A S S A C H U S E T T S 

ALLIED ELECTRONIC SALES 
FEATURES SUPER VALUES 

All Merchandise Guaranteed 
All -Channel Conical Aluminum double X 10- element an- 
tenna, $2.97 ea. Double V Flying Arrow antenna, $2.75 

Chimney mounts, best mailable, 95e ea. Flashlight 
Batteries. General, Heavy Duty, 71 /ye ea.; dozen. 75c. 
Crystal Diodes, 1N218, $3.25 ea.; 1N23, $1.45 ea.; 
1N23A, $2.75 ea.: 1N23B, $3.75 ea. 

-SPECIAL PURPOSE TUBES 
C6J .5 5.95 651;16 ..5 2.75 9584 ..5 .65 
F1234 . 7.75 211 /VT4C 1.65 1005 .. .75 
F1274 . 17.75 304TH .. 12.00 1616 .. .95 
RKR72 . 1.50 304TL .. 12.00 1619 .. .35 
VR105 . 1.50 3104 .. 6.95 1622 .. 2.65 
1629 . 4.95 723AB .. 13.75 1625 .. .45 

3.75 1626 2C40 . 

2625 . 

2X2 . 

3A4 . 

Standard 
Phone o or 

. 14.75 814 .... 

. 27.50 954 .... .'5 

. .63 955 .... . .50 

. .89 957 .... .45 
Radio and TV Tubes 55% 

write for quantity prices. 

7193 
5004 
5006 
off list 
Prices 

.. .75 
.45 

prices. 
subject to 

change notice. F.O.B.. N.Y.C. Minimum order, 
$5.00. 20% deposit with order, balance C.O.D. 

ALLIED ELECTRONIC SALES 
Phone COrtlandt 7 -4320 

136 LIBERTY STREET NEW YORK 6, N. Y. 

mks 
PHONO NEEDLES 

For Any Type 
Record Player 

Please send me FREE Jenselector. Picks the proper 
replacement needle. 

Name 

Address 

City State 

Industries, Inc., 336 S. Woad St., Chicago 12 

tNE- tMI-- -- tja -tit. - 

e 

1 

1 
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SUN RADIO OF WASHINGTON 

SPECIAL PURCHASE 
Reg. $29.95 FM Radio 

Chassis -88 -108 MC 

Complete with 6 tubes, built -in antenna and 
speaker. Product of famous radio & TV manu- 
facturer whose name we promised not to men- 
tion. TUBE LINEUP: 1- 12BA7, 2- 12BA6, 1 -12S8, 1 -35W4, 
1-35B5. play also be used 

95 an FM tuner by picking signal 
off detector. 
Brand New -Now only 

NOTE: Do not send money for postage on above items. We ship 
best way -charges collect. 

JUST ARRIVED! 
NEW LOT OF SURPLUS 
BC 306A Ant Tuning units $ 1.95 
BC 706D Switch Boxes 

CD 716 Cords with PI -55 & JK -56 
RL 42B Ant Reels 

.69 
1.29 
3.95 

ANB H -1 Single Earphones -No Cord .69 
1 -82A Radio Compass Indicator 3.95 
12 GP7 Cathode Ray Tubes. 12.95 
BC -347 Interphone Amp. Less Tube 2.95 
DM -35 Dynamotor 12V -IN, 625V, 

225A -Out 1 2.95 
BC -221T Freq. meters -brand new 125.00 
26 MMF VAR Cond .10 Space .99 

LOW FREQ. XTALS -FT 241A 
For SSB, lattice filter, etc. %1" 

spc. 54th or 72nd harmonic chan- 
nels listed by fundamentals. 
Fractions omitted. 

SCR 522 

Xtals 
Ys" pins 

spc. 

BC -610 

Xtals 
2 banana 

plugs 
/a" spc. 

372 
374 
375 
377 
379 
380 
381 
383 
384 
385 
386 
387 
388 
390 
391 
392 
393 
394 
395 
396 
397 
398 
401 
402 
403 

404 435 506 
405 436 507 
406 437 508 
407 438 509 
408 481 511 
409 483 512 
411 484 514 
412 485 515 
413 487 516 
414 488 518 
415 490 519 
416 491 520 
418 492 522 
419 493 525 
420 494 526 
422 -495 530 
423 496 531 
424 497 533 
425 498 537 
426 503 538 
427 504 
429 
431 49c ea. 
433 
434 $4.50 

400 
440 
441 
442 
444 
446 
447 
448 
450 
451 
452 
455 
457 
459 
461 

462 
463 
464 
466 
468 
469 
470 
472 
474 
475 
476 
477 
479 
480 

99c ea. 
10 for 

$ 9.00 

5910 
6370 
6450 
6470 
6497 
6522 
6547 
6610 
7350 
7480 
7580 
7810 
7930 

$1.29 
each 

SPECIAL 
200 Kc x als 

without holders 
69c ach 

3 for $2.00 

2030 
2045 
2105 
2125 
2145 
2155 
2220 
2258 
2280 
2282 
2290 
2300 
2305 
2320 
2360 
2390 
2415 
2435 

2442 
2532 
2545 
2557 
3202 
3215 
3237 
3250 
3322 
3510 
3520 
3550 
3570 
3580 
3945 
3955 
3995 

51.29 
Each 

HAM XTALS -FT 243 HOLDERS -1/2" pin spc. 

4190 6773 7840 1015 5773 6273 6540 7440 7650 
5030 6873 7873 1129 5800 6306 6573 7473 7673 
5485 690 7906 2045 5806 6325 6575 7506 7706 
6040 6973 7940 3735 5825 6340 660 7540 7806 
6073 774 7973 5305 5840 6373 660 7573 8240 
6106 7773 8273 5677 5850 6406 662 7606 8340 
6125 7806 8306 5706 5873 6440 664 7640 8400 
6140 5725 5875 6450 667 
6173 49c Ea. 5740 5906 6473 670 99c Ea. 
6175 lOfor 5750 5940 6475 674 10 for 
6206 $4.50 5760 5973 6506 734 59.00 

Add 20c for each 10 xtals or less for postage an h ndling. 

TERMS All i ems F. O. B., Washing on, D. C. 
All orders $30.00 or les , cash with 

order. Above $30.00, 25 per cent wi h order, 
balance C. O. D. Foreign orders cash wi h orders, 
plus exchange rate. 

ÇUN RADIO 
- OF WASHINGTON, D. C. 

938 F STREET. N.W. WASH. 4. 0. C. 
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Universal Design Curves for Tone 
Control Circuits (Knight) 56 Nov. 

BOOK REVIEWS 
Application of the Electronic Valve 

(Dammers, et al.) 9 
A Romance in Research (McQueen). 7 
Automatic Record Changer Service 

Manual (Sams Staff) 9 
Basic Radio Course (Frye) 117 
Capacitors for Industry (Bloomquist, 

ed.) 116 
Color Television (Noll) 143 
Coyne Television Cyclopedia (Coyne 

Staff) 98 
Data and Circuits of Modern Re- 

ceiver and Amplifier Valves 
(Philips' Industries) 116 

Effective Retail Advertising (Settel) 88 
Electrical -Radio Wiring Diagrams 

(E.I. Electrical School Staff) 142 
Electronics (Millman & Seely) 152 
Element VIII -Ship Radar Tech - 

niques (Kaufman) 142 
Encyclopedia on Cathode -Ray Oscil- 

loscopes and Their Uses (Rider & 

Uslan) 88 
F -M Simplified (Kiver) 134 
Horn's Interpreter (Aarnio, OH2SQ) 149 
Making Money in Television Serv- 

icing (Ecklund) 148 
Most -Often -Needed 1951 Radio Dia- 

grams and Servicing Information 
(Beitman, ed.) 116 

Most -Often -Needed 1951 Television 
Servicing Information (Beitman, 
ed.) 135 

Movies for TV (Battison) 88 
Musical Acoustics (Culver) 141 
Opportunities in Television (Ransom 

& Pack) 148 
Practical Electricity and Magnetism 

(Rubin) 117 
Practical Radio and Electronics 

Course ( Beitman, ed ) 148 
Practical Wireless Encyclopaedia 

(Comm) 134 
Principles of Electrical Engineering 

ing (Timbie & Bush) 153 
Primary Batteries (Vinal) 115 
Radio & Television Almanac (Dun- 

lap, Jr.) 149 
Radio and Television Receiver Cir- 

cuitry and Operation (Ghirardi & 

Johnson) 144 
Radio and Television Sound Effects 

(Turnbull) 112 
Radio and TV Industry Red Book 

(Sams Staff) 88 
Radiofile -1950 Annual (Dorf) 149 
Radio Handbook (Dawley, ed.) 112 
Rapid TV Trouble Shooting Method 

(Cisin) 149 
Receiving Tube Substitution Guide 

Book (Middleton) 148 
Television (Vols. 5 and 6) (RCA 

Staff) 143 
Television and FM Antenna Guide 

(Noll & Mandl) 144 June 
Television Antennas (Nelson) 141 Sept. 
Television Principles (Dome) 116 Nov. 
Television Programming and Pro- 

duction (Hubbell) 72 July 
Television Service Encyclopaedia 

(Mallory Staff) 116 Jan. 
Television Tube Location Guide 

(Sams Staff) 118 Nov. 
The Color Television Notebook (Vol. 

2) (Whalley, et al.) 152 Dec. 
The Radio Amateur's Handbook 

(ARRL Staff) 141 Sept. 
The Radio Amateur's License Man- 

ual (ARRL Staff) 116 Nov. 
Training the Local Announcer 

(Gould & Dimond) 115 Jan. 
Transformers -Their Principles and 

Design for Light Electrical En- 
gineers (Connelly) 73 July 

8 Mar. 
2 July 

8 Mar. 
Nov. 

Jan. 
June 

Mar. 

Jan. 
Feb. 

Sept. 
Dec. 

Sept. 

Feb. 
Aug. 
Apr. 

Apr. 

Nov. 

Aug. 
Feb. 
Sept. 

May 

Nov. 

May 

Aug. 

Dec. 
Jan. 

May 

June 

Oct. 

Feb. 
Apr. 
Oct. 

Apr. 

Apr. 

June 

IF YOU. BUY ON SPECIFICATIONS 

and tops in value, you'll buy the 

TWIN-TRW 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 
find that Twin -Trax gives you more fea- 
tures, better all- around performance and 
more value for your money. 
Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today.' 

'Trademark Reg. 

AMPLIFIER CORP. of AMERICA 
398 Broadway, New York 13, N. Y. 

BRAND NEW TUBES 
1622 ..$ 3.25 7BP7 . .$ 6.75 715C ...$22.50 1623 .. 9.50 12DP7 . 16.95 717A 1.59 1624 .. 8.50 12GP7 . 16.95 723A 8.50 1632 .. 3.75 250R . .. 9.95 723A/B 14.50 1842 .. 14.50 304TH ..14.50 7246 3.75 1522 .. 1.25 304TL . 9.95 725A 5.95 
1N23 .. 1.49 307A . 5.50 726A 5.95 1823A .. 2.75 350A . 6.95 7266 25.50 1N238 .. 4.98 3506 . 5.95 726C 65.00 2C40 8.75 803 3.95 .. 24.50 YOUR 807 1.68 .. 24.50 SURPLUS 808 4.50 

.. 95.0 809 
s 95 

49.50 
WANTED! ó 

.. 24.50 We Pay 611 2.95 .. 34.50 Highest 813 8.50 .. 29.50 Prices! 829 11.00 
33 95 829B ...12.50 .. 10.95 394A . .5 4.95 832 5.50 

2.126 
2.127 
2.132 
2.136 
2.148 
2.162 
2K25 
2K28 
3ÁP1 
3824 
3C22 
3C23 
3C24 
3C45 
3E29 
4E27 
4.127 
4.128 ..149.50 707B . ..14.95 991 4.130 ..299.50 708A . .. 4.95 1616 4.131 . 89.50 714AY . 5.95 1624 4X150A . 37.50 7158 . . . . 8.95 1625 5021 .. 22.50 
58P1 
5BP4 
5FP7 
5GP1 
6C21 
61(4 . 

.. 59.50 450TH. .. 8.95 527 

.. 1.95 703A 

.. 16.95 706ßY 

.. 14.50 706CY 

.. 17.50 706FY 

..149.50 706GY 

8.50 832A 
. 35.00 833A 

9.95 836 
. 6.95 837 ..34.50 860 ..34.50 872A ..45.00 884 .45.00 931A 

4.95 
.. 2.95 .. 4.95 .. 22.50 .. 3.94 

Vacuum 
Capacitors 

50.15 .$ 5.95 
12 -20 . 6.50 
50.32 . 12.50 

1631 
1632 
8014A 
9001 
9002 
9003 

.10.95 ...39.50 
3.75 
3.59 
4.00 
2.95 
1.75 

.39 

...29.50 

Complete Line of Transmitting fi Receiving Tubes. 

J. S. H. SALES CO. 
Dept. R -7, 7552 Melrose Ave., Los Angeles 46, Calif. 

ELECTRONICS -RADIO 
Modern Laboratory 

Instruction In 
SERVICING 
BROADCAST 
OPERATING 
ELECTRONIC and 

TV ENGINEERING 

L ILLUSTRATED P4vQ`Dc 
p$,0RGATAIOC 

ELECTRONICS INSTITUTE, Inc. 
21 HENRY, DETROIT 1, MICH. 

$52,000.00 AVAILABLE 
To Buy Needed Surplus Electronic Equipment 
Urgently need BC -611; BC -344; BC -1016 Tape Re- 
corder; ARC-1 ; ART -13 ; I -152C ; BC -788C; BC -345; 
TS -45 ; TS -35 ; TS -33; TS -102; TS-120 ; TS -146; 
TS -147; TS -148; TS -13; TS -12; APR -4; TS -47; 
ARN-7 ; complete units or parts. Send description, 
condition and asking price to: 

WEST REGION ELECTRONICS 
1437 S. Norton Ave., Los Angeles 19, Calif. 

RADIO & TELEVISION NEWS 
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TV and Other Receiving Antennas 
(Bailey) 98 Mar. 

TV Master Antenna Systems (Kamen 
& Dorf) 143 June 

UHF Television and VHF -UHF Tun- 
ers (Noll) 135 Aug. 

Vacuum -Tube Voltmeters (Rider) 72 July 
Wireless Servicing Manual (Cock- 

ing) 149 May 

BUSINESS MANAGEMENT 
A Modern Service Center (Farr) 33 Aug. 
An Electronic Advertising Display 

(Finke, W9ABK) 60 June 
Custom -Built for Profit (Ellis) 46 Jan. 
Do You Want More Business? 

(Kranhold) 35 Sept. 
How Do You Figure Your Service 

Charges? (Ashe) 48 May 
Is the One Man TV Shop Doomed? 

(Wendel) 40 Feb. 
Pick Up Those Profits from Portables 

(Bernsohn) 35 June 
Radio -TV Service Industry News 160 Jan. 
Radio -TV Service Industry News 150 Feb. 
Radio -TV Service Industry News 158 Mar. 
Radio -TV Service Industry News 140 Apr. 
Radio -TV Service Industry News 104 May 
Radio -TV Service Industry News 146 June 
Radio -TV Service Industry News 82 July 
Radio -TV Service Industry News 128 Aug. 
Radio -TV Service Industry News 116 Sept. 
Radio -TV Service Industry News 132 Oct. 
Radio -TV Service Industry News 160 Nov. 
Radio -TV Service Industry News 128 Dec. 
Sales Aids (Becker, H ) 68 Oct. 
Ten Tips to Tax Thrift (Merish) 65 Feb. 
The Ad -Viser (Part 5) (Settel) 112 Jan. 
The Ad -Viser (Part 6) (Settel) 144 Feb. 
The Ad -Viser (Part 7) (Settel) 164 Mar. 
There's Money in Cartridge Replace- 

ments (Harper) 51 Feb. 
TV Servicing is Big Business (Korn) 44 Mar. 

GENERAL 
CIRCUITS (THEORY) 
Applications for Thyrite Resistors 

(Turner, K6AI) 50 Jan. 
Crystal Diodes in Modern Electronics 

(Part 1) (Armstrong) 47 Oct. 
Crystal Diodes in Modern Electronics 

(Part 2) (Armstrong) 66 Nov. 
Crystal Diodes in Modern Electronics 

(Part 3) (Armstrong) 60 Dec. 
Resistance Decade Applications 

(Turner, K6AI) 50 Mar. 

MISCELLANEOUS 
A Carrier Current Transmitter (Gort) 39 Apr. 
A Miniature Music Maker (Kirk, 

W6DEG) 57 Oct. 
An Ultraviolet Probe (Atkins) 36 Mar. 
A Six Foot Radio -Controlled Model 

Boat (Ford, W6YT) 49 July 
Electronic Definitions (Bukstein)... 108 Sept. 
Light Meter for that Darkroom 

(Becker, S) 60 Aug. 
Proportional Radio Control (Mc- 

Entee, W2SI) 58 Sept. 
Saturable Reactors and Control 

Oscillators (Bukstein) 42 Apr. 
Servicing the 16 mm. Sound Pro- 

jector (Emerson) 36 Jan. 

POWER SUPPLIES 
Packaged Power -Economy Size 

(Broderson) 63 Dec. 
Voltage Regulators (Williams, 

W8AME) 68 Sept. 

SHORT -WAVE 
International Short -Wave (Board). , . 

International Short -Wave ( Boord).. . 

International Short -Wave (Board)... 
International Short -Wave (Board)... 
International Short -Wave (Board)... 
International Short -Wave (Board)... 

December, 1951 

67 Jan. 
66 Feb. 
55 Mar. 
62 Apr. 
63 May 
56 June 

NEW / Low Voltage 
Selenium Rectifier 

Power Supply 

iN stack 
MODEL GPA28I0 
Input: 115 VAC 60 cy. 

Single Phase 
Output: 0 -28 VDC 10 Amperes, 

continuous duty. 
A reliable source of unfiltered direct current 
oratory and production testing. 

$115.00 Net 
F.O.B. our N.Y.C. 

Factory. 

for lab- 

Special Selenium Rectifier power 
supplies available to specifica- 
tions. Write for Rectifier Equip- 
ment Questionnaire. Proposals 
and recommendations forwarded 
promptly. 

COMPANY 
71 -3 Warren St., New York 7, N. Y. 
at i 

Easy, fast 

way to cut 

"Key" and "D" 

openings 

in chassis 

...with new GREENLEE 
Radio Chassis Punches 

Now, in 1rs minutes or less 
make perfect "Key" or 
"D" holes for sockets 
and other equipment. 
Simply insert GREENLEE 
Punch and turn with an 
ordinary wrench . get 
a "clean" opening in a 
hurry! Write today for 
details on these as well as 
GREENLEE Radio Chassis 
Punches for round and 
square openings. Greenlee 
Tool Co., 1892 Columbia 
Ave., Rockford, Illinois 

No. 732 "Key" Punch 

No. 733 "D" Punch 

GREENLEE 

LEARN 

TRAIN QUICKLY! OLDEST, BEST 
EQUIPPED SCHOOL of ITS KIND in U.S. 

glans" l4d Glde4 Mess ... . 

Corne to the Great Shops of Coyne in Chicago. Get 
practical training in TELEVISION -RADIO or ELEC- 
TRICITY- vital in Defense Program. Prepare now 
for a better lob cr 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 availab.e. 

FREE BOOK Clip coupon for Big Free Illustrated 
Book. Indicate below, course that 

interests you. No salesman will call. Act NOW. 
Cook, Presider[ 

A TECHNICAL TRADE 

111 

SCHOOL INSTITUTE CHARTERED 
NOT FOR PROFIT 
Established 18E9 

SOO S. Pauline, Chicago 
ELECTRICITY * TELEVISION 

RADIO * REFRIGERATION * ELECTRONICS 

I B. W. COOKE, Pres. 
COYNE School 
500 S. Paulina St., Chicago 12, III. Dept.91 -8:5H 

Send FREE BOOK and full details on 
TELEVISION -RADIO ELECTRICITX 

NAME 

I ADDRESS 

CITY STATE 
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QUALITY AT LOW COST 
¡SUPREME MODEL 542 

MULTIMETER 
5000 ohms per volt, 3" meter, 

24 ranges. only Sis" s 
3 1/16" - 21/s". 

4 DC MIL RANGES 0/0.3/6/30/ 
1 DC VOLT RANGES 0/6/150/ 

300/1500. 
} ohms ranges 0 /21C/20K /2001C/ 

4 ACm VOLT RANGES 0/6/30/ 
150/600. 

4 
OUTPUT. 

RANGES 0/6/30/ 
4 DB RANGES -6 / +10 +S/ 

+22/+38. ± 
Camtpc 

e witesh 
t Q1 leads & 90 DAY 

GUARANTE E ... 

OIL CAPACITORS 
3mf 330 VAC..4 /$1.00 8mf 2KVDC 
Smf 33OVAC .... 1.95 2mf 3KVDC 
14mf 275VAC .... 3.95 3mf 4KVDC 
2mf 600VDC ... .99 4mf 4KVDC 8x8mf 600VDC ... 2.75 2mf SKVDC 
2mf 3KVDC ... 1.25 2mf 6KVDC 
2mf 1.5KVDC . 2.25 And 7.5KVDC 1.95 
4mf 1.5KVDC ... 2.95 2mf 12.5KVDC 59.50 
2mf 2KVDC . 2.75 lmf 15KVDC 59.50 

CO-AXIAL RELAYS 
Allied Control Type RA, SPDT, 6 VDC. Uses 

Standard Co -Ax Connectors $5.95 
NEW STEEL TABLE RACK CABINETS. 83/4 "H x 

19 "W x 13 "D, Black Crackle Finish, Hinged 
Topr 

ections. Shipped via Ry. Xpr 
with Lock. 2" opening in rear for cable 

$5.95 co 
PE -201A Gasoline Power Plant. Output -115V 

6O d. Cond. 
and 14VDC 300W. Used Exc $275.00 

KLEINSCHMIDT PERFORATOR 110 -220 VDC, 
used excellent condition $250.00 

SENSITIVE 5 -PRONG PLUG IN RELAY 2000 
Ohm, 2MA Coil SPDT $2.95: 

$5.95 
5.50 
8.95 

10.50 
12.5L 

CHOKES 
200 HY 6 MA, Cased $1.75 

106 HY 70 VIA. 215 Ohm .95 
HY 125 MA, Cased 1.49 

1.28 HY 130 IIA, 4 7 Ohm, Cased 1.10 
10 HY 150 MA, 140 Ohm 1.69 
6 HY 200 MA, Cased 5 
3 -16 HY 200 MA, . 140 Ohm, Cased 

3 
- 5..130 

S 3 HY 250 MA, 15 Ohm, Cased 1.95 
15 HY "50 AIA, 65 Ohm, Cased 3.49 
5 -25 HY 300 MA, 120 Ohm, SW, CH., Cased 6.50 
v HY 300 MA, Cased 5.00 
6 HY 450 MA, 30 Ohm, Cased, Herm. Seal 6.50 
li HY 500 MA, Cased 5.95 

HY 500 MA, Cased 6.95 
7 BY 700 MA. 15 Ohm, Cased 11.50 
5.35 BY 500 MA, SW CH, Cased 7.95 
3.5 HY 950 MA, 25 Ohm, Cased 11.50 , HY I AMP. Cased 29.50 
2 -16 1I1' I AMP SW, 45 Ohm 37.50 
6 BY 1 .5 A. Cased 42.50 

115V FILAMENT TRANSFORMERS 60 CY 
5 VCT 10A. Cased........... .. $1.49 25 VCT 10A, 10 KV Insulation- Cased 4.50 

2.5 V @ 6 ', 2.5 V B 6A, Cased 3.45 
VCT 3A, KV Insulation 2.45 

5 V @ 3A, 6.3 VCT @ 3.5A 2.95 
5 VCT 12A, 2.5 KV Insulation 5.95 
5 VCT 20A, 2.5 KV Insulation 6.85 
6.3 VCT 1A, 2.5 KV Insulation .99 
6.3 VCT 3A, 2.3 KV Insulation 1.99 
0.3 V @ 4A, 6.3 V @ 4A, Cased 2.95 6.3 V 6A, 3V 3A 2.95 
6.3 VCT @ GA, 2.3 KV Insulation 2.75 
6.3 V 10A, Cased... _ ..... . . 3.95 
6.3 V 12A, 6.3 V 2A !Term. Seal 5.95 
10 VCT 10A. 2:5 KV Insulation 600 . 

24 V I A. 2 KV Insulation 3.95 
115V POWER TRANSFORMERS 60 CY 

68 to 83 V Half Wave. 1.5A $1.25 
300 V 20 MA (Half Wave) $1.25 ea.; 2/ 2.00 e 
435 VCT 145 MA, 6.3 V 3A. 5V 3A 2.95 

650 VCT 40 MA, 6.3 V 2A, 5 V 2A 3.25 
700 VCT 70 MA, 6.3 V 2.5A. 5 V 3A 3.50 
700 VCT 90 MA, 6.3 V 3A, 5 V 3A 4.25 
740 VCT 185 MA, 6.3 V 4A, 5 V 3A 5.95 
500 VCT 200 M.4, 6.3 V 3A, 5 V 3A 5.95 
800 VCT 300 MA. 6.3 V IOA, 5 V 6A, 5 V 2A 9.50 

750- 600 -0- 600 -750 VDC. 225 MA 9.95 5 
3200 VCT 350 MA, Cased 29.50 
5400, 5800, 6200 VCT 110 MA 29.50 
^_500 1 'DC 1A. Pr. 230 V 3ph 60 Cy 125.00 

COMPONENT BARGAINS 
1N23D crystals $4.50, 13,34 xtals $9 49 Y3GT .55, 872A $2.95, 304TL 
TS -13 Handset $4.95, National type N dial 3.25 
Dual 10 Amp. 115 V. 60 Cy. circuit breaker. 2.95 

v terminal strip (6/32 Screw) 10/ 1.20 
Barrier Strip, Yellow Bakelite, 6 term 10/ 5.50 
Millen terminal strip 37104 .40 
') pin min. wafer socket....... .. .....30/ .85 
7 pin min molded sock. base shield 10/ 1.75 
Octal sock, 8, mica filled 10/ 1.00 
4 prong steatite socket 10/ 1.00 

416 prong. MIP 6 socket 10/ .85 

ICA'Phonos Jack) 
steatite sock 

& Plug it 2383, 2385 10/ 1 .75 

1 " Panel Bearing 10/ 1.500 
, ft. rubber line cord & mold. plug 10/ 1.99 

I " green I t 0V Pilot Light assembly .35 
SPST 6A 125V, H & H Bat Handle Togg. SW .390 
C -H Luminous tip bat handle Aircraft Togg. 5w , 

ea. SPST 5A 125V .25 
SPOT as above. ........ 35 e SPST as above, momentary only 49 SPDT a above, neutral center 2 25 SPST Rotary Switch, wafer type Sitch s o or 800rahm 10W WWvRes ea .15 
IRC 2000 ohm 50W WW Res ea 

.40 
IRC 10K 50W WW Res Adj 75 IRC 10K 100W WW Res ea 

IRC 50K 100W. 2.5K 100W Adj pair 1.25 
Rheostats -50 ohm 25W. 100 ohm 25W .75 
.5 Meg Carbon Pot & Sw.. . .$9 Veeder Root 4 digit counter (A1142) 59 10/ 3. Millen Flex. coup (390021 
PL -55 plugs 50c, PL -68 plugs 
TK -34A Jack (PL -55) 17e, JK-33 (PL -68) 
3 digit counter dials, 1 /4" shafts 1.95 

.Tack Box BC 631B for SCR22 .35 
Control Box C254AR /ART -13 & plug. New.. 9 95 
2 cell penlite bulbs ( ü 222), 3V 

.- .95 
Grain of Wheat 3V bulb 5c, GE F57, 12V .05 

Mazda S -6 117V 6W bulb .40 
3000MF 3V electrolytic 

17e, STEATITE Plate Caps -807 17e, 866 .21 - 
.TOhosse 210 seek. 65e, 211 sock .85 
\ N 'PR5-1 mine detector 39.50 

:POLY -TECH: 
919 Dawson St., New York 59, N. Y. 

Tel. MUrray Hill 6 -2650 

International Short -Wave ( Boord)... 
International Short -Wave (Boord)... 
International Short -Wave (Boord)... 
International Short -Wave (Boord)... 
International Short -Wave (Boord)... 
International Short -Wave (Boord)... 

42 
56 
67 
71 
63 
67 

July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

INDUSTRY 
Analog Computers Solve Complex 

Problems (Grandi & Lebell) 70 Nov. 
Bell System Opens Transcontinental 

Radio -Relay (Alberts) 40 Oct. 
Dielectric Heating (Bukstein) 39 Jan. 
High Vacuum Triode Ionization 

Gauges (Freedman) 35 Dec. 
How TV Came to Panther Valley 

(Lucas, Jr.) 31 Mar. 
Induction Heating (Bukstein) 35 Feb. 
Metal Sealing Techniques for Large 

Television Tubes (Hyde) 38 Feb. 
Motor Speed Controls (Bukstein) 35 Mar. 
1950 -Banner Year for TV (Becker) 31 Feb. 
Research in Picture Tubes (Krawitz) 39 Dec. 
Resistance Welding (Bukstein) 52 May 
Round -the -World Voice Radio Sys- 

tem (Lynch) 36 Aug. 
Shooting a Close -up (Stuart) 39 May 
Simplified Reproduction of Drawings 

for Small Lab or Home Shop 
(Rogers) 44 Feb. 

Summary of TV Situation Round -the- 
World 90 Nov. 

The Unit Chassis System (Arneson 
& Van Zeeland) 73 June 

Tube Manufacturer's Control of Grid 
Emission (Carlson & Morgan) 39 Oct. 

X -rays in Industry (Bukstein) 55 Nov. 

MILITARY 
Naval Reserve Offers New Elec- 

tronic Training Opportunities (Bat- 
tey) 35 May 

Radio -Radar -Sonar in Naval Appli- 
cations (Freedman) 31 Apr. 

Saga of the AFRS (Narakas) 29 July 

TELEVISION 
ANTENNAS 
Novel TV Antenna Installation Over- 

comes Mountain Terrain (Combs). 57 Apr. 
The Yagi Antenna (Harris) 66 Oct. 

BOOSTERS 
A Cascode Type Antenna -Mounted 

TV Booster (Voyles) 54 July 
The Television Booster (Kiver) 35 Oct. 

COLOR 
Simulating a CBS Color Signal 

(Barlowe) 43 Sept. 
Synchronizing the Color Wheel 

(Buchsbaum) 43 Oct. 
The RCA Tricolor Tube (Buchsbaum) 52 Nov. 
TV Pictures in Color (Chalfin) 38 Aug. 

CONVERSIONS 
Converting the Admiral Model 

4H16S (Kempton) 39 June 
Converting the G -E Model 809 

(Kempton) 34 July 
Converting the G -E Model 811 

(Kempton) 40 May 
Converting the RCA -730 TV1 and 

TV2 (Kempton) 44 Aug. 

MISCELLANEOUS 
Bell System Opens Transcontinental 

Radio -Relay (Alberts) 40 Oct. 
Custom Audio -TV System (Rose).... 35 Nov. 
How TV Came to Panther Valley 

(Lucas, Jr.) 31 Mar. 
Metal Sealing Techniques for Large 

Television Tubes (Hyde) 38 Feb. 
New Skiatron TV Projector Has No 

C -R Tube (Dorf) 47 Dec. 
1950- Banner Year for TV (Becker, H ) 31 Feb. 
No Television in Your City? (Stanley) 40 Dec. 

$3950 
Pius Shipping 

THE 

REST- SPHERE 

T.V. ANTENNA 
PAT. PENDING 

Shipped unassembled. Com- 
plete instructions. Light weight 
-easy to install. 

THE RESI- SPHERE MFR. 
4745 N. E. 15th Ave. 

PORTLAND ORE. T. U. 1257 

EMI 311: Si= 
I5 II 1011 

1112111511 

Wain 
111 

1111 
IN 

IN v \í7 '-6J 
. 

Pldie0&44 PatiP 
For Experimenters, Doctors, C'em- 
ists, Scientists, etc. 0 -29" plus 
Mercury vacuum. All -metal type 
with reversible flow and anti -splash 
head. Screws on standard water -: faucet. (Adapters for smooth fau- 
cets $1.00 extra.) Vacuum nipple 
has 1/4" hose connection. Sold on 5 

day trial money -back guarantee basis. Not war - 
surplus but brand NEW on special introductory 
offer of only $1.98 POSTPAID. No COD's please. 

National Laboratories, Dept. R 
11800 SE Linwood Ave., Portland 22, Ore. 

`WHOLESALE 
PHOTO SUPPLIES 

KODAK ANSCO a GRAFLEX Others 

Radio Service Shops Coast to Coast 

Increase Profits with Photo Supplies 
You can add big photo equipment sales to your 
gross almost over night. Gamerman's fast whole- 
sale service on any quantity, low inventory in- 
vestment, and low space requirements make it 
easy to capitalize on photo equipment sales. 
WRITE FOR CATALOG AND DETAILS NOW. 

GAMERMAN 
DEPT. R -12 

3808 EASTERN AVE. 
BALTIMORE 24, MD. 

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 

lAv ÉGR É ÉR'N MONTHS O G 

Radio engineering IS a big field. There's room for 
YOU in it -if you're good.' Get first -class training at 
Indiana Tech. Intensive specialized course, includ- 
ing strong basis in mathematics and electrical en- 
gineering. advanced radio theory and design, tele- 
vision. Modern laboratory. Low tuition. Also 27- 
month courses in Aeronautical, Chemical, Civil, Elec- 
trical and Mechanical Engineering. Approved for 
G.I.'s. Enter December, Starch. June. September. 
You can earn part of your expenses right here in 
Fort Wayne while you are studying. 

INDIANA TECHNICAL COLLEGE 
9121 E. Washington Bled.. fort Wayne 2, Indiana 
Please send nie tree information on B.S. Engineering De- 
gree in 27 months as checked. 

Radio -Television Aeronautical 
Civil Mechanical Electrical 

Name 
Address 
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Quality Amplifier for TV Sound 
(Fleming) 44 May 

Shooting a Close -up (Stuart) 39 May 
Summary of TV Situation Round -the- 

World 90 Nov. 
TV Receiver Conversion for Velocity 

Modulation (Honnell & Prince)... . 36 Apr. 
TV Reception in Fringe Areas 

(Lerner) 48 June 

SERVICE NOTES 
Alignment Notes on TV Receivers 

(Ledbetter) 54 June 
Eliminating Ignition Interference in 

TV Receivers (Gary) 54 Oct. 
Horizontal Pulling (Part 1) (Meagher) 61 Mar 
Horizontal Pulling (Part 2) (Meagher) 50 Apr. 
Improving Performance of Older TV 

Sets (Buchsbaum) 33 Jan. 
Methods of Developing Sweep and 

Marker Generator Signals (Brown) 48 Aug. 
New Horizontal Deflection Circuit 

(Seigle) 140 June 
New TV Components 51 Sept. 
Oscillator Radiation Interference in 

TV (Ledbetter) 66 Dec. 
Servicing Intersync Circuits (Heller 

& Orne) 64 Mar. 
Signal Substitution in TV Servicing 

(Lerner) 62 Aug. 
Square -Wave Testing Speeds TV 

Servicing (Garner, jr.) 67 May 
Television Synchronizing Circuits 

(Part 1) (Racker & Selvaggi) 70 Jan. 
Television Synchronizing Circuits 

(Part 2) (Racker & Selvaggi) 58 Feb. 
TV Test Equipment for Outside Serv- 

ice Wcrk (Long) 64 Sept. 

TEST EQUIPMENT 
AMATEUR 
A Practical Crystal Noise Generator 

(Orr, W6SAI /FP8AC) 46 June 
A Practical "Hamwavemeter" (Rog- 

ers, W1DFS) 52 Oct. 
The "Band- Edger" (Pickett, KH6AAD 

/6) 48 Apr. 

AM-FM 
A Practical Crystal Noise Generator 

(Orr, W6SAI /FP8AC) 46 June 

AUDIO 
A Bridged -T Audio Oscillator (Gal- 

lagher, W5HZB) 62 June 
A Direct Reading Electronic Audio 

Frequency Meter (Turner, K6AI) 54 Feb. 
A Low Cost, Square -Wave Gen- 

erator (Harris) 44 Jan. 

MISCELLANEOUS 
A Deluxe Pulse Generator (Garner, 

Jr.) 40 Sept. 
A Deluxe Signal Tracer (Krueger).. 64 Jan. 
An A.C. Power Test Panel (Heinrich) 41 July 
An Electronic A.C. Voltmeter (Flem- 

ing) 56 Feb. 
An Inexpensive Electronic Switch 

(Arnold) 32 July 
An Inexpensive Pulse Generator 

(Garner, Jr.) 36 Feb.' 
A Versatile Sweep Frequency Gen- 

erator (Berler, W2EPC) 43 Dec. 
A V-0-M and Grid -dip Oscillator 

(White) 45 Feb. 
A Wide -Range Linear Sweep 

(Garner, Jr.) 62 Jan. 
Clipper for Deluxe Pulse Generator 

(Garner, Jr.) 64 Oct. 
Emergency Test Instrument (Orth) 46 May 
Increasing Bandwidth of Older 

Oscilloscopes (Kauke) 104 Mar. 
Novel Tester for Checking Radio 

Control Equipment (Dexter) 42 Feb. 
The Pulse- Former (Garner, Jr.) 57 Aug. 
The Versatile Crystal Probe (Frye) 43 Apr. 

30 
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the Chicago 
V.T. V. M. 
ELECTRONIC MULTITESTER 
A versatile new Chicago Vacuum Tube 
Volt Meter with more ranges and 
greater utility -at the lowest price in 
the industry! 

RANGES 
3 

DC VOLTS 
0- 5,10,50,100,500,1000,5000. Input impedance: 
20 megohms (including 10 megohms in the DC probe) 

AC VOLTS 
0- 5,10,50,100,500,1000,5000 
Input impedance: 10 megohms 

OHMS 
0 to 1000 megohms in 6 ranges with center scale 
readings of 10,100,1000,10K,IMeg.,lOMeg. 

CAPACITANCE 
50 MMF to 5000 MF in 6 ranges. Law 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: 6N" Wide x 
915 /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. 
CHICAGO 10, ILL. 536 W. ELM ST. 

SURPLUS 
DECEMBER SPECIALS 
BARGAIN! NEW! 

CRAMER TIMER 
ADJUSTABLE TIME DELAY 

RELAY 
RELAY adjustable from 1/30 sec. S.P. D.T. with starting relay for re- mote control motor and contacts sep- arate. Stock No. R -246. Operating voltage 115V, AC. 
Contacts SPST (NO) or 

Coil 
- 

@@once. 

10 Amps. EACH eD8.5U 

VERTICAL ANTENNA 
MAST KITS 

Fully Adjustable 5 to 35 Feet. Easy to Set Up. FOR FM, TELEVISION AND ROTARY BEAM Doublet Antenna Nit used with the famous Hallicra£ters BC -610, consisting of 7 steel -alloy mast sections i handy as bag. Each section is 5'6" long, 11/2« a p OD with the last 6" rolled to a smaller OD to tele- scope 
A Assemble sto mast 

of the 
up to 

preceding 
high or tshorterob 

taper. 
n multiple of 5'. Finished in eatherproof olive drab. Ideal for erection of FM and Television Beams! Drop your coaxial cable right through the cen- ter! Brand new. EACH .D 

TUBE SPECIALS 
1626 $0.49 81 $0.49 41 $0.49 
1629 .39 919 .99 837 .99 
FG 104/5561 ..29.95 2X2 .99 2051 . 1.29 
61(73 .99 843 .39 G.E. 211. .98 
15 R .79 803 .. .. 2.95 12A6 .69 
801 .79 9001 .99 6S17 .69 
6AK5 1.49 WL530 .. 7.95 307A K75 4.95 
250 R 3.95 1625 .... .39 I E7G .... .69 
H Y615 .49 10Y .39 E F50 .... .69 
1616 .69 I2SL7GT. .99 

MANY OTHERS NOT L SIED 
FUSES .03 each. 51.95 per C 3AG -1 amp. 4 snip. 15 amp - AG -35 amp, 40 amp 5AG-20 amp. 40. 50. 70 snap 

GP -7 TRANSMITTER TUNING UNITS 
Ideal Basis for E.C.C. Rig 

Tuning units for TCE &. G P7 
in the following frequencies: 
lies A -350 to 800 kas; B -9110 
to 1500 lies; C -1500 to 3000 
kas; E -4525 to 0500 lies; 
F -0200 to 0050 kas. Contains 
all coils, etc. for these fre- 
quencies. Used units are in 
A -1 condition. 

Q3r Units C.F. each.... .7d 95 
Write for Our Bargain Bulletin 

DOW RADIO, INC. 
1759 E. Colorado St. Pasadena 4, Calif. 

PHONE: SYeamore 3 -1196 $2.00 m order 25% deposit with orders 
send tnh remittance to save C.O.D. charges All eierehandise fully guaranteed. Subject to prior sale. 

PERFORMANCE 
Not Size 

IS WHAT COUNTS 

"LITTLE 
GIANT" 

°Ó 
LIGHTNING 
ARRESTER 

PROTECTS 

Against Lightning Hazards 
No. AT 105 Sí25 
For ribbon -type and oval 

LIST jumbo twin lead. 

ONLY JFD Lightning Arresters offer you these 
exclusive patented features... 
1. Strain -relief Retaining Lip prevents pulling 

or straining of lead against contact points. 
2. You actually see positive contact made with 

lead -in wire. 
3. No wire stripping or cutting. 

Write for Form No. 84 showing the damage 
lightning tan do to a Television Installation. 

MANUFACTURING CO., Inc. 
6127M 16th AVENUE, BROOKLYN 4, N. Y. 

/AM In Yu.wae, AnrenngI 4M lIauuNet 
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C O Newark's 
O 

CJ FM -AM Receiver 

Hi -fi FM -AM chassis featuring push -pull 
audio. FM circuit is drift -compensated. 
Has bass -treble tone control and phono 
jack with built -in preamp for magnetic 
pickups. With 12 " PM speaker, anten- 
nas, 12 tubes (including rectifier), hard- 
ware, and escutcheon. Size, 131/2x9x9" 
Wt., 20 lbs. 
96G034. Special Price $69.50 

Garrard RC -80 3 -Speed Changer 
Fig. A. Quality engineered to play 
every type of record. Size, 131 /2 "W, 
8 "H, 151 /2 "D. With 2 plug -in heads 
for crystal or magnetic cartridges. 
Less cartridges. Wt., 20 lbs. 
73G510. NET $39.00 

Webster -Chicago Changers 
Fig. B. Automatically play one -inch 
stack of 7 ", 10" or 12" records at 
any speed: 331/2, 45, or 78 rpm. Size: 
141/4x14x83/4 ". Available with dual 
needle crystal cartridge, or with 
plug -in heads for magnetic cart- 
ridges. Wt., 18 lbs. 
Model 106 -1. With crystal cartridge. 
73G523. NET $41.36 

Model 106 -27. With two plug -in 
heads. Less cartridges. 
73G524. NET $37.83 

Check These Newark Values! 
B >!IIIM c 

FREE 

Send for Newark's 
Catalog No. 51 

Hi -Fi Output Transformers 
Fig. A. 50 -watt super high -fidelity 
output transformer for the William- 
son circuit. Matches push -pull par- 
allel or push -pull 6L6, 6V6, 807, and 
other tubes to 4, 8, 16 ohm voice 
coil; also 60 and 250 ohm line. 
Range: 30 to 50,000 cps. 4000 ohms 
primary, P to P. Case, 41/2x37/8" dia. 
Wt., 7 lbs. 
54G101. Special Price $2.45 

RCA Wired Power Supplies 
Fig. B. For 110 volts, 60 cycles. De- 
livers 250 V íf 50 ma, 100 V E) 15 
ma, 6.3 V (P 2.5 amps and -24 V 
bias. Hum level 94 db below 250 V 
and 57 db below 100 V. Chassis, 
43/4x8x2 ". Less 5Y3 rectifier. Shpg. 
wt., 8 lbs. 
54G400. Special Price $6.95 
Fig. C. Output: 250 -300 V CO 2 -8 ma, 
or 280 -320 V íik 8 -16 ma. Filament: 
6.0 -6.3 V, adjustable l 1.5A. Hum 
level 90 db below 300 V t/ 10 ma. 
Size, 31/2x101/4x6 ". Less 80 rectifier. 

6 
54G401. $4.95 54G401. Special Price. 

160 pages of the best 
buys in radio and 

television equipment. 

NEWARK ELECTRIC CO. 
323 W. Madison St., Chicago 6, III. 
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Rate 50c per word. Minimum I O words 

RADIO ENGINEERING 
ARMY FIELD 

TELEPHONES and 

RADIO 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. 

SALE 
DIAGRAMS Radio, Record Changers, Recorders, 
75e ; Television with Service Data, $1.25 up. State 
manufacturer and model number. Iiramer's Radio 
Service, Dept. N8, 36 Columbus Ave., New York 
23, N. Y. 
HOTTEST surplus list in the country. Elec- 
tronics- Hydraulics, Aircraft -Gadgets. Dick Rose, 
Everett, Wash. 
RECORD changer parts for leading makes. We ship 
everywhere. Friend's Wholesale Distributors, 106 
N. 6th St., Philadelphia 6, Pa. 
SMALL quantities of excellent meters at low prices. 
Write for list. A. P. Schaupner, 14216 Warwick 
Rd., Detroit 23, Mich. 
PICIiERING audio equipment, 15% discount! 
Skalamera, 435 E. 74th St., New York City. 
FIVE Element TV Yagi Beams, Aluminum Tubing, 
etc. Write for prices. Willard Radcliff, Fostoria, O. 

PRESTO 6 -N and 75 -A Recorders, 90 -B amplifier, 
Altec Microphone & miscellaneous items. Perfect 
condition. W. E. Olewine, 16 Granada Way, 
Altoona, Pa. 
COLOSSAL bargain in radio parts, over 150 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' Syn- 
dicate, 30 N. Taylor St., Springfield 3, Mass. 
SCOTT 16 receiver, good condition, no cabinet; 
make an offer. Frank Warner, 961/ Oak St., 
Binghamton, N. Y. 
HEARING aids, used. Zeniths, less accessories, 
$7. One -piece Nationals, $10. One -piece over- 
hauled, with accessories, $20.00. Shelby Instru- 
ment, 321 W. 7th St., Long Beach, Calif. 
TUBES, surplus, bought -sold. Free list. Betz, 73 
Caroline Ave., Yonkers, N. Y. 

LONG distance TV and FM antennas. Yagi beams, 
stacks, etc. Wholesale Supply Co., Dept. H, Lunen - 
burg, Mass. 
53 OHM Coax, 300 ohm twin, reasonable. In- 
quire : Harry Van Dick, Little Falls, N. J. 

WANTED 
WANTED -TS 117 and TS 125 Frequency Meters 
in new condition. Box 520, Radio & Television 
News, 185 N. Wabash, Chicago 1, III. 
NEED BC -611 or BC -721 Handie -Talkie (or any 
part) ; ART -13 ; ARC -1 ; ARC-3; DY -17 ; TS-12; 
TS -13 ; MN -26 J or K ; BC -342 ; BC -312 ; I -100 ; 

BC -348 ; BC-788 A, AM, B or C: I -152A, AM, B 
or C: TS -67 ; Teletype, test or any other equipment. 
Cash or trade. Write: Bob Sanett (W6REX), 
4668 Dockweiler, Los Angeles. Calif. 

HELP WANTED 
CORRESPONDENCE school writers wanted : Man 
or woman with actual paid experience in writing 
correspondence school lessons on radio, electronics, 
or electricity. Must be able to turn out high qual- 
ity copy requiring minimum of editing. Not a 
school. Excellent opportunity for right person to 
advance above and beyond possibilities offered by 
correspondence schools. All replies answered. 
Present employer not contacted without permission 
from applicant. Hopkins Engineering Co., Inc., 
831 Munsey Building, 1329 E St., N.W., Washing- 
ton, D. C. 
RADIO officers, $600 monthly earnings, plus top 
ration conditions. Men with 6 months' American 
Merchant Marine radio operating experience since 
Jan., 1935, can obtain special FCC license to sail 
immediately. Men with FCC radio telegraph 2nd 
class license and 6 months' sea time on Navy ships 
as radiomen can also qualify. Phone, wire, or 
write American Radio Ass'n CIO, 5 Beekman St., 
N. Y. C. COrtlandt 7- 6397.. 

CORRESPONDENCE COURSE 
AMATEUR radio operator license preparation. 
Also code for commercial examination. Corre- 
spondence course. Low cost. Personal coaching. 
Federal Electronics Institute, 34 E. Putnam, Dept. 
F., Greenwich, Conn. 
USED Correspondence Courses and Books sold 
and rented. Money back guarantee. Catalog free. 
(Courses bought.) Lee Mountain. Pisgah, Ala. 
RADIO Servicing Course shows latest short cut 
methods. Lessons easy to follow. Only $3.00, 
postpaid in U.S.A. Buyers Syndicate, 30 Taylor 
St., Springfield, Mass. 

TELEPHONE WIRE 
All-purpose-all-weather 

This is genuine W1100 Army Field 
Wire o original steel reels. In- Reconditioned sulatedn 2- conductor, copper -steel 

L I K E - N E W strands. Excellent for all types of 
EE-8 P hones , m cation. Used extensively 

by telephone companies, industry, 
engineering projects, ranches, pub- 
lic address systems. 

GRADE I- Unused, excellent condition. 
Mile reels (wt. 160 lbs ) 

Half -mile reels (et. SO lbs.) 
$22.50 

12.50 
500 ft. reels (wt. approx. 18 lbs.) 4.95 

W -130- Lightweight Assault Wire -2 Con- 
ductor. Excellent inter -con wire. Un- 
used, excellent condition. 10,500 ft. reels. 57.50 
Approx. 3.300 ft. reels 19.50 

Send for FREE FOLDER 
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. O. Box 3896 M -12, Sacramento, Calif. 

pair. $34.50 

EASY MONEY // 
If you don't get our postcards 
telling the cash we'll pay 
for that surplus gear you 

bought when the buying 
was good, then YOU RRE. 
LOSING MONEY! & send us 
your name and address IN/OW 

and GET ON OUR MAILING LIST/ 

G. L. ELECTRONICS 
905 S.VERVIONT AVE.,LOS ANGELES 6 

F. C. C. COMMERCIAL RADIO 

OPERATORS LICENSE 
Critical Shortage of Licensed Operators Exists!! 

A wonderful future is yours with an F. C. C. c 
ial radio telephone or telegraph operators' license 

leading to top salaried jobs in aviation. broadcasting, 
transportation and civil 

e 
i . Sensational new am- 

plified HOME STUDY COURSE teaches you in shortest 
possible time at lowest possible cost. NO OTHER 
COURSE LIRE IT! Proven valuable during World 
War II speedily training thousands of men; elimi- 
nates tedious schooling, exam papers. pouring over 
iw.oks. Each page of text directly related to official 
F. C. C. exam questions, thus assuring you of all 
theory requirements. 
The entire course, nothing, else to buy, containing 
230 pages of complete material, diagrams. etc., yours 
for only $9.95. Send check or money der; or pay 
postman $9.95 upon receipt plus C.O.D. charges. 
COMPLETE SATISFACTION OR MONEY REFUNDED 
WITHIN 30 DAYS. 

STREAMLINED SELF STUDY COURSES 
509 5th Avenue, New York City 

STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
AND CIRCULATION REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, AS ASCENDED BY 
THE ACTS OF MARCH 3, 1933, AND JULY 2, 1946 
(TITLE 39, UNITED STATES CODE. SECTION 233) 
of Radio & Television News, published monthly at Chi- 

cago, Illinois, for October 1, 1951. 
1. The names and addresses of the publisher, editor, 

managing editor. and business managers are: Publisher, 
William B. Ziff, 185 N. Wabash Ave., Chicago 1, Ill.; 
Editor, Oliver Read, :366 Madison Ave., New York 17, 
N. Y.; Managing editor, William Stocklin, 366 Madison 
Ave., New York 17, N. Y.; Business manager, G. E. 
Carney, 3011 Madison Ave., New York 17, N. Y. ' 

2. The owner is: Ziff -Davis Publishing Co., 185 N. 
Wabash Ave., Chicago 1, III.: William B. Ziff, 185 N. 
Wabash Ave., Chicago 1, Ill.; B. G. Davis, 185 N. Wa- 
bash Ave., Chicago 1, Ill.; A. Ziff, 185 N. Wabash Ave., 
Chicago 1, Ill.; S. Davis, 185 N. Wabash Ave.. Chicago 
1, Ill. 

3. The known bondholders, mortgagees, and other se- 
curity holders owning or holding 1 percent or more of 
total amount of bonds, mortgages. or other securities are: 
Modern Woodmen of America, Rock Island, Illinois. 

4. Paragraphs 2 and 3 include. in cases where the 
stockholder or security holder appears upon the books of 
the company as trustee or in any other fiduciary rela- 
tion. the name of the person or corporation for whom 
such trustee is acting; also the statements in the two 
paragraphs 5110w the affiant's full knowledge and belief 
as to the circumstances and conditions tinder which stock- 
holders and security holders who do not appear upon the 
books of the company as trustees, hold stock and secu- 
rities in a capacity other than that of a bona fide owner. 

5. The average number of copies of each issue of this 
publication sold or distributed, through the mails or oth- 
erwise, to paid subscribers during the 12 months preceding 
the date shown above was: (This information is required 
from daily, weekly, semiweekly, and triweekly newspa- 
pers only.) 

G. E. CARNEY, Business Manager. 
Sworn to and subscribed before me this 1st day of 

October, 1951. 
[SEAL] Helene Bullock, Notary Public. 

(My commission expires March 30, 1953.) 

RADIO & TELEVISION NEWS 
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USED correspondence courses and educational 
books bought, sold, rented; catalog free. Educa- 
tional Exchange, Sununerville, Ca. 

MISCELLANEOUS 
YOUR present V.O.M. can be converted to a high 
quality V T.V.M. Unit, $10.95. Complete litera- 
ture on request. Distr.: Ames and Day, Inc., 
Hotel Touraine, Boston, Mass. 
SPEAKERS repaired, wholesale prices, guaranteed 
workmansaip. Amprite Speaker Service, 70 Vesey 
St., New York City 7. 

RIDERS radio trouble- shooter's manuals. Vol- 
umes 3 to 13 inclusive. Eleven volumes in excel- 
lent condition, $75.00. Wagneradio Co., 734 Her- 
ron Ave., Verona, Pa. 

DECEMBER 
1952 

While every precaution is taken to insure 
accuracy, we cannot guarantee against 
the possibility of an occasional change or 
omission in the preparation of this index. 

NAME PAGE 
Acorn Electronics Corp. 154 
Adamson Electronics Co. 126 
Aires Radio Corp. 151 
Alden Electro Co. 157 
Allied Electronic Sales 161 
Allied Radio Corporation 9 
Almo Radio Company 148 
Alvaradio Supply Co. 156 
American Electronics 136 
American Television & Radio Co 124 
Ampex Electric Corporation 116 
Amplifier Corporation of America 162 
Arco Electronics, Inc. 116 
Arcee Electronics Co. 160 
Arrow Sales, Incorporated 109 
Ashe Radio Co., Walter 121 
Astatic Corporation 119 
Astron Corporation 168 
Atlas Tel -Rad Company 104 
Baltimore Technical Institute 160 
Barry Electronics 118 
Belden blfg. Co. 10 
Bell Telephone Laboratories, Inc. 15 
Belmont Radio Corporation 7 
Berlant Associates 126 
Blonder Tongue Labs 129 
Bond Equipment 149 
Boyce -Roche Book Co. 98 
Brook Electronics, Inc 116 
Brush Development Company 28 
Burstein -Applebee Company 130 
C & H Sales Co 106 
Candler System Co 160 
Capitol Radio Engineering Inst. 87, 122 
Channel Master Corp. 23 
Chicago Industrial Instrument Co. 165 
Chicago Transformer Company 127 
Cleveland Institute of Radio Electronics 24 
Coin Radio & Television Co. 164 
Collins Audio Products 30 
Columbia Electronic Sales 142 
Comet Electronic Sales Co. 145 
Communications Equipment Company 105 
Component Supply Co. 86 
Concord Radio Corporation 100 
Coyne Electrical School 163 
DeForest's Training Inc 5 
Dow Raclio Inc. 165 
Dumont Electric Corp. 153 
Editors & Engineers, Ltd. 138 
Edlie Electronics, Inc. 148 
Eitel- McCullough, Inc. 118 
Electronic Expediters, Inc. 144 
Electronic Instrument Co., Inc.....3rd Cover 
Electronic Measurements Corp. 136 
Electronic Specialty Supply 132 
Electronic Vision Projection Co 168 
Electronics Institute, Inc. 162 
Erie Resistor Corporation 140 
Espey Mfg. Company, Inc. 135 
FM and TV Magazine 133 
Fair Radio Sales 147 
Farwest Trading Co., Inc. 104 
Federated Purchaser, Inc. 98 
Feiler Engineering Co. 148 
Fisher Radio Corporation 110 
Forest Sales 152 
Franklin Technical Institute 151 
Fretco Television Company 140 
G. L. Electronics 102, 166 
Gamerman's 164 
Garrard Sales 153 
General Electric Company ....12, 20, 21, 25 
General 'lest Equipment 157 
Don Good, Inc. 157 
Greenlee Tool Co. 163 
Greylock. Electronics Supply Co. 135 
Hallicrafters Company, The 22 
Harjo Sales 124 
Harvey Radio Company, Inc. 108 
Heath Company 76 Thru 83 
Henry Radio Stores 167 
Hytron Radio & Electronics Co. 13 
Indiana Technical College 164 
Instruetograph Co. 156 
T.F.D. Manufacturing Company, Inc 165 

What Do You Want to 
Trade in on a New 

hallicraffers1 
I have a complete stock of Hallicrafters receivers and transmitters. We will give you 
the best doggone trade -in in the world because we need used receivers badly for 
our trade. What do you have? Write me about it. I give you prompt delivery, 90 -day 
FREE service and the world's lowest credit terms. Write, wire, phone, or visit either 
store today for the best deal. Export orders solicited. 

hp (V11/4 

W S\S= 

MEDIUM PRICED HALLICRAFTERS MODEL S -40B 
540 kc. to 43 Mc. Temperature compensated. One RF, 2 
IF, 3 -watt output, 4 bands. 115 V. AC. 7 tubes plus rectifier. 
Internal speaker. Only $99.95. Other popular Hallicrafters 
models: S38 -B, only $49.50; S -72, only $109.95; SX -62, 
only $289.50, SX -71 only $199.50. 

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. 

Butle,2,M,,,o,i HENRY RADIO STORES 
11140 Olympic Blvd. 
LOS ANGELES 25 

CALIF. 

"WORLD'S LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 

CABINETS!! CABINETS! ! CABINETS!! 
Sturdy wood; slide -rule dial 
png. 

Type "A"- Ivory. Inside 
101/4"363/4"251/a. Dial 
13/4 "36" $1.49 

' Type B "- Mahog. In- 
de: 17"x81/43101/2" 

Dial: 11/2"x103/." Mag. . .1n. 
2.49 

Type ' C "- 
D'de: 141/4 "x63/4" sq. 
ial: 13/4"x6" - 1.95 

Type "0 "- MIDGET CABINET & CHASSIS FOUN- DATION . pol. walnut; ideal for: AC -DC RADIO, AMPLIF, OSCILL. INT. RCOM, TEST EQPT, ETC. 
Ready- punched 4 min. tube chassis. Inside: 71/e" x51/ "x4" set $1.49 
G.E. TUNGAR BULBS ( #206501) . . 2 Amps. For Batt. Chargers & DC Supplies $1.49 
KLIXON 24V. CIRCUIT BREAKER . . Type PLAS 120. Hi -amp. 21/2" mtg. 49c 6/2.49 
BC -746A TUNING UNITS (SCR -511) . . 3655 or 4780 Kc. BRAND NEW. Less XTALS 69e, 3/1.98 
NE -48 NEON BULBS (GE) 1 /4W., 115V 29, 10/2.49 
CABINET DRAWER SLIDES Ball- bearing: 13" (9" xt) -$2.10 pr; 15" (11 "1- $2.25; 161/2" (121/2 ") $2.39; Heavy duty, 161 /2" (121/a") . 3.25 

Mïn. order $3.00. 20% deposit eq. all C.O.D.'s. 
Full remittance with foreign orders. 

on 
add suf- ficient postage -excess refunded. 

Lea E RADIO CORP. 
65 Dey Street 

New York 7, N.Y. 
!!RELAY SPECIALS!! GE PLATE RELAY (CR2791- B1O9P36) SPST dble. brk. N.O. 10 K-. 
15/E "x11/4 "x2" ... $0.98 
SPST KEYING . dble. brk N.O. (GE #CR2791- B100C3). 175 ohm 15/s "x11 /4 "x2 "....69e, 3/1.98 SPST KEYING (Allied #CNSX -1) Dble. brk N.O., 15A. cont5 25 Ohms. 2" sq. x 21/4" 1.29 
DPST KEYING ( Eicor #42- 1010). N.O., l0A. conts. 150 ohms. 11/2"318/4".13/4" 98c, 6/5.00 DPST KEYING (Leach #1025 -SNBF) . . 3A. N.C. coots. 425 ohms. 1 -18 "x11 /y "x21/2" .... 1.29 
DPDT ANTENNA RELAY . . 12V. D.C. 11/2x 
MAGNETIC CONTACTORS GUARDIAN 

.79 

( #188G- 34056) 24VDC, 10 ohms, SPST dole. brk. 250 ,5. contts 2.95 
HART (2604R19), 28VDC, 75 ohms, 250A 2.95 ECLIPSE (2L213723). 24VDC, 5 ohms, 200A Its. 3.95 ALLEN -BRADLEY (2X91419). 24 VDC, 100 ohms, 
50A 2.95 
RADIO HARDWARE TREASURE . . FULL LB. 
CAN of Nuts, Screws, Lugs, Washers, etc..69c, 3/1.98 DYNAMIC HEADSET A HAND MIKE (B19- MkII) 2.49 HIGH FIDELITY CRYSTAL MIKE hi- imped , rubber shock mtd. la /4 "xl /4 ". Less housing 1.29 
HAND MIKE CASE. Sturdy molded bakelite for crystal mike. Rubber Mouth Piece .98 
ALUMINUM HOUSING for crystal mike. .15 'BARGAIN KITS!! -NEW "JUMBO RADIO PARTS KIT" . , 17 FULL LBS. of: Coils, Resistors, Wire, Sockets. Condensers, ETC., ETC. Shpg. wt. 
21 lbs. 3.95 "ALNICO MAGNETS" . Powerful Bar, Block, "U.." Rod. etc. Kit of 10 asstd 1.98 
MOULDED BAKELITE CONDENSERS- -.00001 to fd, 200 -600V. Kit of 50 asstd.. 1.98 
ROTARY SELECTOR SWITCHES . . multi -deck, multi-contact. Kit of 6 asstd 1.75 
WIRE -WOUND RESISTORS . . 5 -20W. 12 asstd. .98 1W. CARBON RESISTORS . . ferrule end. 25 asstd. ....... .79 KNOBS.. pring, 

C 
tscrew. Kit of 25 asstd .98 WAFER SOCKETS -4 to 8 pin. 12 asstd. .49 

FOR THE_....`Ime 
p1ID EN 

G CROWD 
THE STRAIN -SENSITIVE 
PHONOGRAPH PICKUP 

Here's why this tr.faithful reproducer ap- 
peals to people gifted. 'ïwith 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 -SENSITIVE 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 is 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 
December, 1951 167 
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PHOENIX PAR -5 INLINE 
High sensitivity ... excellent recep- 

tion in toughest fringe areas ... gain 

equivalent to stacked antennas of most 

types. 

PHOENIX 
YAGIS 

4 and 5 ELEMENT YAGIS 
Quick -rig ... tremendously 
high gain . . . maximum 
performance in fringe 
areas. Sturdy, trouble -free 
construction-exclusive 
mast clamp design pre- 
vents turning or canting. 

Send for new catalog of PHOENIX Speed -Tennas, Mounts, Accessories 

PHOENIX ELECTRONICS, Inc., LAWRENCE, MAss. 

PICTURE TUBE REACTIVATOR 
Ileactivates dim picture tube with- 
out its removal from cabinet. A 

O real money maker for servicemen 
or contractors! Supply limited. 
Reactivator. $27.50 net 

P.O.B. New York -% with order, balance C.O.D. 
ELECTRONIC VISION PROJECTION CO. 

3492 Kingsland Avenue Bronx, N. Y. C. 

Consecräted to Oualify Output 
and Golden Rule Service 

catalogue 

ASTROH CORPORATION - 255 Grant Ave., East Newark, N. J. 

168 

WEATHERS ONE-GRAM PICKUP 
The Weathers Pickup System created a sensation at the June 

meeting of the Audio Engineering Society in New York 

REALISM 
WITHOUT 

NOISE 
20 to 20,000 

CYCLES! 

The NEW variable capacitance pickup in cartridge form 
One gram stylus pressure with ideal tone arm 
Two grams pressure on modern Webster changers 
Very low pressures with other players, including RCA 45 changer 

Constant Amplitude Response, 20 to 20,000 cps. 
1 volt into 1/2 megohm at 1000 cps. 

AES Response Equalization from separate output connection, for LP records 

Replaceable 1 -mil sapphire stylus 13 -mil sapphire stylus on request) 

WEATHERS cartridge, complete with ultra -flexible cable, oscillator 
unit, tube, installation hardware and instructions ..Net $37.50 

The above oscillator requires 6.3 volts ac at 0.3 amp., and 
250 volts dc at 2 ma. 

WEATHERS power supply, complete with 8 -foot cord, for 117 

volts, 60 cps. Net $14.50 

Mail money order or check to 

WEATHERS INDUSTRIES 
510 RICHEY AVENUE, W. COLLINGSWOOD 6, NEW JERSEY 

(Shipments postpaid in U.S I 

J.S.H. Sales Company 162 
Jensen Industries, Inc. 161 
Jensen Mfg. Co. 122 
HAAR Engineering Company 106 
Kester Solder 152 
Lafayette Radio Corporation 123 
La- Pointe Plascomold Corporation 111 
Lectronic Research Labs 114 
Leotone Radio Corp 167 
Loris Sales 166 
McGee Radio Company SS, 89 
11IeConnelPa 151 
McGraw -Hill Book Co. ........... 156 
Mallory & Co., P. R. 27, 4th Cover 
Mark Electronics 1.57 
Master Mobile Mounts 
Mattison Television Co. 

138 
158 

Merit Coil & Transformer Corp. 92 
Midway Company 153 
Midwest Radio & Television Corp. 93 
Miles Reproducer Company, Inc 149 
Miller Company, J. W 110 
Milwaukee School of Engineering 136 
Mosley Electronics, Carl E 159 
Moss Electronics Dist. Co., Inc. 130 
National Co., Inc. 161 
National Electronics 90 
National Laboratories 164 
National Radio Institute 3 
National Schools - 

11 
Newark Electric Company 166 
Newark Surplus Materials 150 
Newcomb Audio Products 143 
Niagara Radio Supply Corporation 125 
Offenbach & Reimus Company 141 
Ohmite Mfg. Company 6 
Olson Radio Warehouse 94, 95 
Opad -Green Company 163 
Peak Electronics Company 96 
Penn Boiler & Burner Mfg. Corp. 18 
Pfanstiehl Chemical Company 167 
Phoenix Electronics, Inc. 168 
Plrotocon Sales 112 
Pickering and Company, Inc. 152 
Platt Electronics Corporation 91 
Poly -Tech Company 164 
Precise Development Company 144 
Precision Electronics, Inc 138 
Premax Products 140 
Premier Radio Tube Co. 117 
Prentice-Hall, Inc. 112 
Progressive Electronics Company 129 
Pyramid Electric Company 26, 34 
RCA Institutes, Inc. 149 
Radcom Engineering Co. 151 
Radio Apparatus Corp. 132 
Radio Corp. of America.. 5, 99, 2nd Cover 
Radio Craftsmen, Inc., The 112 
Radio and Television News 131 
Radio Ham Shack, Inc. 101 
Radio Parts Co. 113 
Raytheon Manufacturing Company 17 
Relay Sales 85 
Resi- Sphere Manufacturer 164 
Rider, John F., Publishers Inc 107 
Rinehart Books 115 
Roger- Phillips Research Labs 134 
Rose Company, The 159 
Royal Television Sales 103 
Sams & Company, Howard W...84, 128, 160 
Schott Co., Walter L 19 
Simpson Electric Co. 104 
Snyder Manufacturing Company 137 
Sonic Equipment Co. 124 
Sprague Products Co. 16 
Sprayberry Academy of Radio 31 
Stan Burn Radio & Electronics 122 
Stanley Sales 86 
Star Electronics Distr., Inc 132 
Steve -El Electronics 153 
Streamlined Self Study Courses 166 
Sun Radio & Electronics Co., Inc. 110 
Sun Radio of Washington, D. C. 162 
Sylvania Electric Products 32 
TAB 169, 170 
Tallen Company 155 
Television Communications Institute 120 
Television Supply Company 144 
Telex, Inc. 129 
Telrex, Inc. 155 
Thomas Electronics, Inc. 33 
Transvision, Inc. - 

106, 139 
Trio Manufacturing Co. 29 
Tri -State College 156 
Ungar Electric Tool Company, Inc. 135 
United Catalogue Publisher, Inc. 126 
United States Steel 97 
United Surplus Materials 130 
V & H Radio & Electronics ........118, 160 
Valparaiso Tech. Institute 155 
Weathers Industries 168 
Weller Electric Corp. 8 
West Region Electronics 
Wholesale Radio Parts, Inc 
Wincharger Corporation 
World Radio Laboratories, Inc 

162 
146 

14 
149 

PHOTO CREDITS 
Page Credit 
35 Gulf Oil Company 
3S Atomic Energy Commission 
39 Sylvania Electric Products, Inc. 
4'7, 49, 102 .. Skiatron Electronics & Television Corp. 
55 (Fig. 1), 56 (Fig. 5), 60 .. General Electric Company 
55 (Fig. 2) The Langevin Company 
57 The Electronic Workshop, Inc. 
68 Radio Free Asia 
72 University of Hollywood 
73 Cinema Engineering Co. 
92 Radio -Television Manufacturers Assn. 
96 U S. Air Force 
102 NETSDA 
142 U S Signal Corps 
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966A KIT and XFORMER 
elf! Tubes, Sekts, xmfr 115v 

60cyc Inpt, outpt 2.5.79 
10A /IOKvins .56.98 

DIODE PROBE TUBE 
Unexcelled for No -Loss VHF 
testing. Ultra-sensitive sub- 

miniature- envelope. App. 11/4 x3/4". Ele- 
ment and probt at tip. Low pwr. htr. 
Brand New, w /data VR92 25c; 5 for $1. 

KI TS 
Silver & Mien Codsrs.. ...... 30 for 52.50 
Controls, 50 Ohm to Meg; ....10 for 2.98 
Resistors, Ve&1W, to 2 Mogo..100 for 3.98 
Vitreous WVY Resistors..... 5 for .69 
Sockets, Asstd, 8, 7, 5, 40...25 for 2.49 
Rotary Swib.hes, Asstd 6 for 1.75 
G &P Tube Caps, Assta 50 to for 1.49 
Coil Forms, Thad Sm HF 50 for 1.00 
Ir on Core 5 ub & Screw 50 for 1.00 
Elas ti c Stop Nuts Asstd 10 for 1.00 
Knobs, Asstd, t;Insrt 10 for .98 

n9, Asstd ..75ft. for 1.00 
Foram, con r Asstd 12 for 1.00 
Fuses, Asst. LF Buss 75 for 1.95 
Grommets, Rub be r Asstd 50 for 1.00 
Resistors, 2 W Asstd 25 for 3.69 
Tie-Point lugs, Asstd 35 for .98 

CIRCULAR 
SLIDE RULE 

12" Equiv -21q" Radius 
PRINT STAYS ON, Lami- 
nated Plastic, Multiply, 
Divide, Logs, Dec Equivs, 
Case 98e 
PARALLEL RULES, Bandy 
Drafting Tool, 6" Lg 39c 
BRUNING 39e 

Infrared Snooperscope 
Image- Converter Tube HiSensi- 
tivity simplified design 2" dia. 
Willemite screen -Resolution up 
to 350 lines /in. Complete data 
& tube, each $4.98; 2 for $9.49 

NEW THRIFT -LITE 
` LIFETIME 

PHOTO -FLASH 
Not a kit. Intl Pwr pck, 
Life gtd Lamp, RBCtr & 13' 
cord 1/1(100 Sec flash every 
7sec.True dayalite color- Usa - 

31L Ole all came per 115VAC 
/lite Type AC40 ...$41.98 

Complete Outfit for AC & 
Battery 

! 

opr. Intl AC4O&BP25 portopak & 
II a s for KODAK &COOIPUR shutters. 

Complete . ... .. $69.95 
Write for Complete THRIFTLITE" Data 
Boosterpacks, Est lites, Units for Focal 
plane shutters & accessories. WE BUY. 
vl1.L & SWAP. 

TAB "SUN- FLASH" LAMPS 
r "Tab" W -Sec. 

No. Replaces Max. Each 
-I U10 GE FT112 100 $ 9.98 
_y No. 1 AMGLO 5804X 100 10.98 

23ST GE FT114 200 10.98 
53GT GE FT403 500 16.98 
VA SYLV.4330 200 11.98 
84340 FLASH TUBE-Nationally Ad- 

I 
@ F v Csd $57. NEW $36.00 

ü" X400 Air Corps Lamp 14.96 

CIRCUIT BREAKERS 
Heinmann MaSn Bkrs, Amps; 0.22, 2, 3, 

9, 12, 15, 20, 25, 30, 35, 40, 50, 
8Ú.r100, 180. Each .............91,69 
Sq.D & CH Toggle Sse Brkrs, Amps; 5, 10, 

Llixan Thermal I'ush Button Brkrs Amps; 
5, 10, 15, 20, 25, 30. Each 89c 

MERCURY THERMO REGULATOR 
DUAL CKT. 105 °F & 32F. Extremely 
sensitive & accurate for most exacting re- quirements- Research, Fire Prev., Freeze, 
Pt Control, or Max -Min Temp Control. 
Brand New. Individ. Boxed ' /data & ekt. 
SPECIAL Ea. 98c; 12 for $10.00 
Ball Pens Gtd Red or Blue ....5 for $1.00 
Ball Pens Draftsman Black 2 for 1.00 

"TAB" 
THAT'S A BUY 

uni 

í1t1 
1D11 

SOCKETS fer 
CRYSTAL 
HOLDERS 

A. 4- crystal holder t /s" 
pins, a/4 & 1 /a" spacing' IOc; 

12/$1 
B. HiFreq Dual Xtal holder lac; 12/$1 
C. HF Xtal Holders 1/2" spacing 1 /s" 
pins ..................... 10e: 12/51 
D. Johnson Mycalex 3 pin BENDI\..350 

CRYSTALS 
Mtd FT243 exacting S.C. Specs 
3525KC 4190KC 233Kc 
3980Ke 5030ICe ea. 98c; 3 for $2 
Write for other Frequencies. .1.ter 
Htr Oven Xtals-HiAcey Stability 
5010, 5025, 50550e. ..$14.98 
Rochelle Salt Xtals, 69c; 10 for $5.00 

35mm and 16mm FILM 
Guaranteed Govt. Surplus 

35mm Microfilm 20 Exp cart.5 for $1.00 
16mm PAN film GSAP camera. Perfect 54 
rolls (1320 ft.) $5.98 
Fresh 35mm Fine Grain PAN film. Original 
Factory Pkg. in 20 esp Cart & Safety Can, 
Day 50, Tung 32, 49 Date Special 
Cartridges for $1.00 

ALIGNMENT TOOLS 
Ideal NO -LOSS Alignment Screwdriver 
TL150, long Insulated Shaft. Sure -Grip 
Knurled Knob. Only 49c 
RELAY Spring Adjuster & Switch -Bd Tool 
Slot takes up to .022 ". WEC No. 293.98e 
Feeler Gauge for Relay, Telephone & Tele- 
type contact, 8 Detachable sizes 98c 

BLOWERS 
Cool That Tube! 

40 CFM 28vacdc... $5.98 
70 CFM 115v /400cy 4.49 
250 CFM 28vacdc.. 9.95 
250 CFM & 28 to 115 

vac Transformer ..11.95 
40 CFM 24vdc 

BL1000 ..... 6.98 
175 CFM 220vac... 11.98 

" W I LILIAM SON" 
10W HI -FI KIT 

10 to 20000eycles with Ease! 
Internationally Famous; For 

HiFi enthusiasts. Inc! Pwr supply, se- lected parts; Balanced resists.....$29.95 
W'mson PreAmp Kit & Tone boost Ampli- 
fier, chassis, parts, pwr supply ....534.95 
SUPER- Wide -Range HiFi TRIODE LOW KIT. 
1Oto20000 cycles, 6B4G's, Max Harmonic 
Distortion 1:%y /4., at full outpt & only 1/c Tc at 5W outpt. Includes Bass & Treble tube 
boost & Tone ckts 4PreAmp G.E. pickup 
5dual & 2outpt (7) tubes, Parts, RCA chas- 
sis & info., less outpt 'former....529.95 
UTC Hi-Fi Oùtpt Xfrm for P.P. 2A3, 664, 
6A5 & 6L6. Csd cap 30W; Sec 5 taps 244, 
to 250 ohms $6.98 
GE Relue Cartridge perm dle $1.98 
GE Dual Relut Cartridge RPX 050 57.29 
GE Relue Cartridge RPX040 or 041 57.29 
GE 51201D Hi -Fi Hvy dty 12" PM Spar 

518.98 
Sensational IO" Rntric r Ideal 10 Watt 
Home Size, Concentric, Separate Driver 
Woofer & Horn Driver Tweeter -30 to 16000 
Electron Voice EV16H dual twilt Cart. 53.98 
"LP" Anti -Static fluid GUD 1000 plays.69c 
Extra dual needle for Twilt Cart... -51.20 

Hi Gain Dynamic Mike & Xfrm. 
Boy r, 

Comb. Spol. Dyn Mike 
XFMR Hmt -sld UTC /SuperElect 
3 wdg. 600. -et & 400tapped 250 
& 150.w-can be used Mike to Grid, 

Line to Grid & Line to Line. Csd & Hmt 
Sld SPECIAL 49c; Ten for $4.49 

0A2 .'31.58 
0A3/VR75. 1.47 
OA4G 1.45 
OB2 1.58 
0B3/VR90 1.23 
OC3, V R 105 1.43 
003, VR150 .98 
0Y4 2.53 
OZ4 .79 
VS-1 .L 2.49 
CIA 9.75 
016 

3 1.10 
1A5GT .79 
1A6 1.49 
1A7GT .98 
1AE4 1.80 
1/33/8016 .89 
IB4P .89 
185/255 .99 
1B7GT .99 
1821/4716 2.85 
1822 3.23 
1623 9.90 
1824 

Wstnghs 8.75 
1824 Syls. :17.49 
1826 2.65 
1827 24.00 
1B325326 3.98 
1835 :11.98 
1837 ... .00 
1838 29.95 
11340 4.95 
1642 . 18.00 
1846 1.98 
1853 49.95 
1856 38.50 
1858 ..3!/0.00 
1860 69.75 
ELIC 2.70 
1C5GT .89 
íC6 .79 
1C7G .89 
1D5GP .99 
1D7G .89 
1D8GT .89 
1E5 .99 
1E7G 99 
1F4 .69 
1F5G .79 
IFS .89 
IF70 .89 
1G4GT .89 
1050 .89 
1G6GT .79 
1H4G .89 
1H5GT .89 
1H6GT .79 
1J5G 1.20 
1J6GT .79 
1L4 .69 
ILA4 1.19 
1LA6 .99 
1LB4 1.29 
1LC5 .79 
1LC6 .89 
1LD5 .99 
1LE3 .99 
1LH4 .89 

1N5GT .99 

IP42T 4.32 
1Q5GT .. .89 

184/1294. 
1, 

1.29 

154 1.19 
155 .79 
1521 6.90 
1T4 .79 
1T5GT .99 
1U4/5910. .69 
íV5 .79 
IV .79 

2.131 ...29.75 
2J31A ...79.95 
2J32 ...59.95 
2J33 ...39.39 
2.134 .. 38.50 
2J36 ..120.00 
2J37 ...12.70 
2J38 ...17.75 
2J39 .. 49.50 
2J42 ..250.00 
2.148 ...28.50 
2J49 ...39.45 
2.150 ...27.50 
2J52 ..249.50 
2J56 ..199.50 
2J62 ...49.45 
2K25 ...31.95 
2825/ 

723AB..29.45 
2K29 ....23.95 
2V3G .. 1.29 
2W3GT ... .98 
2X2 .69 
2X2A 1.89 
3A4 .99 
3A5 1.69 
3ABGT 1.59 
364 2.69 
365 .98 
387/1291. .69 
3823/ßK22 4.95 
3824 5.40 
3625 4.50 
3626 3.70 
3828 8.80 
3C6/XXB 1.49 
3C22 64.25 
3C23 10.98 
3C34 'HK24 5.49 
3C31 Cí6 3.45 
3C45 .19.90 
306 1299. .69 
3021A . . 1.95 
3023 .. . 4.90 
3E29 .. .14.95 
3LF4 .. 1.79 

3Q5GT . . 1.29 
354 .79 
3V4 .79 
4 -125A . 29.95 
4 -2506 40.95 
4 -I000A 108.50 
4827 4.98 
4C25/HK54 5.98 
4C33 .. . 59.00 
4C36 . . 15.98 
4E27/257 .14.98 
4J22 .. 48.50 
4J31 95.00 
4J34 194.00 
4J42/700 .27.00 
4J47 . 260.00 
4J47CY..198.00 
4.152 . 350.00 
4T4'2 . 5.95 
4X1506 .45.03 
4X -500F .85.00 
5AX4GT . .54 
511Z4 . 1.35 
5C30/C5B. 3.95 
5D23/RK65 

4'30 
24.95 

5J29 12.40 
5R4G Spec. 1.49 
5R4WGY 2.98 
5T4 2.49 

5V4G 1.39 
5W4 .89 
5X40 .79 
5Y3GT .49 
SY4G .79 
5Z3 .99 
SZ4 1.29 
C6A 6.75 
6A3 1.59 

1V2 .70 664 1.89 
1X2 .99 665G ... 2.39 
1Y2 6.98 666 .89 
122 3.98 6A7 1.39 
2A3 1.19 66807 . .. 1.09 
2A4G 1.19 6AB4 .. .79 
265 .69 66135 6N5. 1.33 
2A6 .69 6687'1853 1.39 
2A7 .69 6AC5GT .. 1.09 
2AC15 4.98 6AC6G ... 1.49 
28515 4.98 6AC7 .... .99 
287 .89 6AD69 ... .98 
2622 3.90 6AD7G ... 1.49 
2C21/1642 .67 66E5 .... .89 
2C22/7193 .33 6AF6G ... 1.33 
2C26 .19 6605 .... .89 
2C26A .47 6AG7 .... 1.99 
2C33/ 6AH5G ... 1.49 

8X23311. 2.98 6AH6 . . . . 1.99 
2C34/RK34 .69 6AJ5 . . . . 2.16 
2C39 _13.98 6AK5 .... 1.39 
2C40 9.98 6AK5W ... 2.98 
2C40 JAN 19.90 6A K6 .... 1.49 
2C43 1:6.75 6AL5 ... .69 
2C43/464A. 9.49 6AL7GT... 1.29 
2C44 1.20 6AN5 .... 5.95 
2C51 6.95 6AQ5 .. .69 

. 2C52 5.98 6AQ5W .. 5.98 
2D21 

. 

. . . 1.49 6AQ6 . 1.25 
2E5 1.39 6AQ7GT .. 1.19 
2E22 1.25 6AR5 .... .79 
2E24 4.85 6AR6 .... 2.98 
2E25/HY65 5.15 6655 .... .79 
2E30 2.19 6656 .... 2.79 
2J21 10.69 6A57G ... 4.98 
2J21A . . 9.25 6676 . . . . .59 

December, 1951 

6AU5GT .. 1.49 
6AU6 . 69 
6AVSGT .. 1.29 
6AV6 .... .59 
6AW6 ... 1.89 
6AX5GT... .79 
6640 ... 1.39 
6B5 1.19 
6B6G .89 
6BF5 .. 1.09 
668G 1.09 
6666 .79 
68A7 . . . 1.19 
66C5 .69 
6BC7 1.23 
66D5GT 1.65 
6BD6 .89 
66E6 .79 
6BF6 1.49 
6806G 1.65 
66t16 . . .89 
68.16 .99 
6BL7GT 2.75 
6BN6 1.49 

6BQ6GT 1.29 
6BQ7 2.45 
6C5GT .79 
6C6 .79 
6C7 1.26 
6C8G . .89 
6C21 29.45 
6C86 .89 
6CD6G 2.49 
604 2.85 

6D7G .89 
6D8G .89 
6E5 .89 
6E6 1.39 
6E7 1.39 
6F4 6.35 
6F5 .79 
6F6 99 
6F6GT .79 
6F7 1.39 
6F8G 1.29 
606G . . . 1.39 
6H4GT .98 
6H6 .89 
C6J 6.95 
6J4 7.65 
6J5GT .59 
6J6 1.29 
6J7 1.09 
6J8G 1.19 
6K4 3.39 
6K5GT 1.09 
6K6GT .79 
6K7 .85 
6K8 .99 
6L5G .79 
6L6 2.43 
6L6G 1.69 
6L6GA 1.69 
6L6GAY 2.29 
6L7 1.19 
6N4 2.39 
6N6G 1.69 
6N7GT 1.29 
6P5GT .89 
607 .89 
687 .99 
6R8 1.39 
654 .98 
657G . . . .89 
6S8GT .99 
65A7GT .89 
65A7GTY, 3.37 
651377 1.19 

65D7GT 1.99 
65F5 .89 
G5F7 .89 
6507 1.39 
651-17 .9899 

6SJ7 
6514707 89 
65L7GT .89 
65N7GT .79 
657WGT, 2.25 
65Q7GT .79 
65R7 .69 
6557 1.09 
6577 1.33 
6SU7GTY . 3.37 
6527 1.05 
6T7G .89 
6T8 1.09 

6U5G605 .99 
6U6GT 1.09 
6U7G ... 69 
6V6 2.25 
6V6GT .69 
6V8 
6W4GT 1.69 
6W6GT .89 
6W7G 1.33 
6X4 .49 
6X507 .49 
6Y6G . . . . 1.27 
6770 .89 
6Z7G 89 
621.(50 89 
7A4/XXL .89 
7A5 .99 
7A6 .79 
7A7 .99 
7A8 89 
7AD7 1.49 
7AF7 .89 
7AG7 1.99 
7AH7 1.19 

TUBES 
7B4 .79 
7B5 .79 
766 .79 
7B7 .89 

7C4/1203A .79 
7C6 .99 
7C7 1.49 
7C23 72.00 
7C29 69.95 
7E5/1201 1.29 
7E6 .89 
7E7 .89 
7F7 1.09 
7F8 2.19 
707/1232 1.29 
7H7 .89 
7.17 1.09 
7K7 1.29 
7L7 1.19 
7N7 1.19 

14W7 .... 1.09 
14X7 .... 1.23 
15E 1.47 
158 89 
FG17/5557 4.95 
18 .98 
19 .69 
196060 1.79 
19T8 .. 1.09 
19V8 1.62 
T20/1623. 3.79 
TUF20 5.19 
TZ20 3.79 
20 1.17 
RK2OA . 8.95 
8X21 3.75 
22 .99 
24 .85 
24A 1.10 
24G/3C24 1.90 
25A6 .. 1.09 
25A7 3.17 

"TAB" TESTED 
& GUARANTEED 

PRICES SUBJECT TO CHANGE 

58 .79 
RK59 1.45 
59 1.78 
T60 10.49 
HY69 4.98 
70A7 1.59 
70L7GT , 1.59 
71A .79 
72 .95 
CRP72 1.37 
CRP73 1.49 
73 1.67 
NR74 ... .29 
HY75 4.59 
75 .79 
75TL 6.89 
76 .79 
77 .69 
78 1.05 
79 .89 
80 .69 
81 1.69 

355A . .14.15 
368A5 ... 7.75 
371H . . .90 
380A . . .79 
388A . . 1.49 
393A . . 8.90 
394A . . 4.90 
FP400 . .15.98 
X400 . .34.98 
417A . . 8.95 
GL434 .14.98 
446/2C40. 1.19 
4468 .. . 3.89 
450TH . .39.00 
450TL 44.00 
460/ HE200 

15.95 
WL468 13.95 
GL471A 2.69 
GL502 1.79 
RH507 . 9.98 
GL530 . 22.00 

866A . 1.35 
868/CE1C.. 3.49 
869 36.95 
GE872A 4.98 
874 1.39 
878 1.95 
884/6050 1.80 
885 1.45 
893A ...250.00 
922 .95 
923 1.00 
927/CE25 1.49 
929 1.33 
930 .98 
931A 6.90 
954 .29 
955 .40 
956 .39 
957 .45 
958A . .67 
991 .39 

Top Dollar Paid for Your Surplus Tubes -Send. List and Prices 

707 
787 
757 

.79 
.99 

1.09 
777 

1.39 
1.03 

7V7 
7W7 1.19 
7X7 /XXF141 1.19 
7Y4 .69 
724 .69 
813C -15 4.98 
SOY .49 
12A 
í2A5 . 1.39 

.89 
12A6 . .89 
12A7 1.29 
12A8GT .79 
12AC7 1.45 
12AH7GT 1.99 
12ÁK5 1.98 
12885W 2,98 
12ÁL5 1.11 
126T6 .59 
12677 1.39 
12AU6 89 
12AÚ7 .95 
12AV6 .69 
12AW6 1.79 
126X7 
12677 
12866 
121367 
128D6 
í28E6 

.. 2.95 
.79 
7 . .9 

. 1.75 

25AC5GT.. 1.59 
25AV5GT. . 1.29 
25BQ6GT. . 1.19 
25C6 .. 1.18 
25L6GT .. .69 
25W4GT .. .89 
25Y5 .... .79 
25Z5 . . .79 
252607 

.79 26 9 
27 .69 
FG27A 8.70 
RK28A 4.89 
2807 . . 1.39 

.79 

.59 
2.75 

.49 
31 
HY31Z 
32 
F632/555 
32L7GT 
33 
34 
35/51 . 

35A5 . 

3585 . 

35C5 . 

35L6GT 
35T 
3570 
35W4 
35Y4 . 

35Z3 

13.85 
1.49 
.59 
.69 
.89 
.79 
.79 
.69 
.79 

4.89 
3.45 

FG81A ... 3.90 
82V 
83 
83V 
85 
89 

1.39 
1.89 
1.89 

.99 

.79 
75 

VR92 .25 
F095/556024.85 
F098 . . . 19.95 
100TH .. 8.89 
1020 . . . 2.98 
102G . .. 2.98 
FG304 ..37.98 
FG105 ..18.98 
VU111 . 1.45 

HY115/145 .79 
117L/M7GT 1.59 
11 ]N7GT. . 1.79 
117P7GT.. 1.39 
11723 .. .59 
117Z4GT.. 1.39 
117Z6GT.. 1.19 
11727GT 1.49 
CK118 . 

F123A ... 8.49 
T125 ....12.49 
F127A ...19.98 
VT127A .. 3.90 

531 6.98 
WL532 3.89 
550P1 19.95 
575A/975 13.75 
WL579 10.49 
WL579B 12.98 
601B .19 
HY615 .. 25 
616 37.00 
KU627 18.00 

701A OA. . 15.89 
702A 3.29 
702B . 5.98 
703A 5.98 
704A . .98 
705A/8021 2.79 
707A 10.49 
707B 17.49 
710A/8011 .95 
713A . . . . 1.00 
NL714 5.95 
714AY 5.90 
715A 6.45 
7158 9.65 
715C 24.25 
717A . . 1.49 
718BY 48.45 
718CY 48.45 
7196 49.95 
7206 2.40 
7226/287 2.45 
7230, . . . 9.75 

FM1000 
CK1005 
CK1006 
CK1007 
CK1090 
R1100 . 

R1130 . 

E1148 
HY1231Z 
1613/6F6X 1.98 
1616 . . .90 

.29 
. 5.75 
. 2.69 

1 . 

..90 . 42 

. 1.50 

. .85 

. 3.49 

. .89 

. 2.69 

. 5.00 

. 12.00 
. 1.35 
. 5.39 

1619 
1620 
1622 
1624 
1625 
1626 
1629 
1630 
1631 
1632 
1633 
1634 
1635 
1636 
1644 
2000T 
2050 
2051 
R4340 
5516 
5517 

,42 
.35 

. .97 
. 1.25 
. .77 

. .73 

. .73 
. . 1.49 
. . 3.19 
. 149.50 

. 1.79 
. . 1.19 
. . 7.75 

. 3.39 

Use Your Priority for SPEEDY DELIVERY -Extend Your DO & Contract Nos. 

12BF6 . . .85 
12BH7 . . 1.29 
12C8 5.39 
12F5GT . .79 
12H6 . .89 
12J5GT . .69 
12J7GT . .99 
12K7GT . .89 
12Q7GT . .79 
1258G7 .98 
12SA7GT . .89 
125C7 . 1.39 
125F5GT . .79 
125F7GT . .59 
12507 . . .89 
125X7 . 1.10 
12SJ7GT.. .79 
L2SK7 .89 
L25L7GT . .79 
12SN7GT.. .89 
125Q7GT.. .79 
12587 ... .98 
12X3 .... .90 
12Z3 .... .89 
1464 . 

1467/1287 1.99 
14AF7 /XXD 1.19 

1468 ... .89 
14C5 ... 1.09 

7 14C 
14E6 
1417 .. 1.09 
14F7 ... 1.09 
14H7 
14F8 ... 1.29 

... .99 
14.17 ... 

1.19 
14N7 ... 1.49 
14Q7 

1457 
í4R7 

1.09 

1.09 
. 1.19 
. 1.09 

352407 .. 
352507 
REL36/6J4 
36 
37 
38 
RK39 ... 
39/44 
CRC40 
T40 
T240 . 

40 
HY4OZ 
41 
42 
43 
45 . 

455/VT52 
45Z3 
452507 
46 
47 
48 
RK48A 
RK49 
49 
50 
EF50 ... 
50A5 .. 

5085 ... 
SOCS .. 
5006 . 

50L6GT . 

50X6 . 

507607 .. 
50Z7G .. 
52 
53 
T55 
55 
56 
57 

.69 150T . . . . 14.50 

.59 VT158 ..14.49 

.49 FG166 ..49.00 
.65 FG172 ..42.50 
.69 182H . .. 1.20 
.59 FG190 ..12.80 

2.89 7200 22.98 
.59 201A/CX301A 
.59 .98 

4.29 203A 5.98 
3.98 205B/VT2 1.69 
1.09 CE206 3.15 
3.75 211/VT4C 1.89 

.79 CE215 8.98 

.69 8X125 9.95 

.85 WE215A .18 

.69 217C 8.75 

.34 227A 

.69 231 1.20 

.89 242C 8.49 

.89 244A 4.15 

.99 247A 9.95 
1.99 2508 9.90 

14.85 250TH 22.25 .. 7.50 250TL 19.40 
.83 HK254 14.49 

1.19 262B 3.98 
.98 2740/584 1.90 

1.19 276A 9.89 
.79 T300 26.98 
.69 304TH 11.25 

1.49 304TL 11.25 
.69 307A/RK75 4.85 
.89 310A . . . 6.75 
.79 311A . . . 7.90 
.98 313C 2.98 
.99 316A 1.49 
.69 323A 24.25 

8.79 3276 
1.06 3506 

.85 3536 4.75 
.79 HK354 24.98 

4.95 

723A/B ..14.49 
. . 3.45 .95 
. 3 724B 

725A ... 6.49 
726A ... 6.90 
7268 ...59.95 
726C ...69.95 
801A ... .45 
802 3.98 
803 3.89 
804 8.95 
805 3.90 
807 1.67 
808 2.98 
809 2.43 
810 10.98 
811 2.90 
812 2.90 
813 8.65 
814 3.85 
815 2.90 
816 /866Jr, 1.09 
826 .95 

11.29 
11.49 
10.45 
3.49 
5.65 
9.75 

48.90 
5.95 
4.75 
1.55 

828 
829 
829B 
8308 
832 
832A 
833A 
834 
837 
838 
843 
845 
849 
852 
860 
861 
864 
865 

3.98 
.39 

4.90 
29.45 
19.98 

4.90 
23.95 

.39 
1.29 

5594 ... 6.65 
5608A ... 5.95 
5651 
5653 
5654 
5656 
5658 
5663 
5670 
5684 ...14.98 
5686 ... 4.23 
5687 ... 5.75 
5692 ... 7.69 
5693 ... 7.69 
5694 ... 3.65 
5726 ... 4.39 
5749 ... 4.39 
5751 ... 5.98 
57 1.70 ... 2.99 
5814 ... 5.49 
5881 ... 3.39 
X6030 . 4.49 
UX6653 .69 
8002R ...99.50 
8005 .... 5.85 
8008 .... 6.49 
8012 .... 2.89 
8013 .... 2.75 
8013A . 4.79 
8014A .:.28.95 
8020 ... 1.25 
8025 ... 5.79 
9001 ... 1.65 
9002 . 1.29 
9003 ... 1.19 
9004 ... .59 
9006 .29 

... 4.79 
. 9.98 

Sub -Miniatures 
2E31 .. 1.49 MMF 5KV Each 
2E36 .... 1.49 25 5 3.49 

2E43 
CX501X 
CK501AX 
CK502AX 
CK503AX 
CK505AX 
CK506AX 
CK509AX 
CK512AX 
CK522AX 
CK525AX 
CK526AX 
CK528AX 
CK529AX 
CK531DX 
CK532DX 
CK533AX 
CK534AX 
CK536AX 
CK537AX 
CK538DX 
CK539DX 
CK541DK 
CK542DX 
CK543DX 
CK544DX 
CK546DX 
CK547DX 
CK571AX 

5886 
50828 . 

SD969 . 

CK1028. 
CK1089. 
CK1090 
5638 
CK5672 
CK5676 
CK5678 
CK5697 
CK5702 
CK5704 
CK5783 
CK5784 
5829 . 

CK5875 

. 1.39 100 7.5 6.95 
. 1.26 SO 15 7.98 
. 1.26 12 20 9.98 
. 1.79 50 20 9.98 
. 1.79 55 20 9.98 
. 1.79 100 20 12.98 
. 1.79 150 20 14.98 
. 1.26 12 32 12.98 
. 1.79 25 32 14.98 
. 1.79 

1.79 Tungar Bulbs 
. 1.98 16x897 . 3.49 
. 1.79 20x672 . 2.95 
. 1.98 195528 . 2.49 

.98 217283 . 6.75 

.98 289881 . 2.50 
1.39 859483 . 2.95 
'89 Mazda Pilots 

4 90 49, box 30. .60 
S9 51, box 10. .55 

64, box 10. .50 

56 /T4 /3W. .18 
100W/20V. .25 
291, box 10 .36 
311/28V.. .15 
313/28V.. .15 
323/3V .25 

Sylvania 
56/6W120V .15 
WStg hs C7/ 
7W/120V.. .15 

M edScrew Base 
15W/125V. .08 
25W/125V. .08 

Neon Bulbs 
NE16/991. .40 

.98 
1.98 

. .98 
.98 

1.98 
. 1.98 

. 6.98 
. .98 

. 9.98 
. 4.69 
. 4.69 
. 4.79 
. 3.15 
. 2.98 
. 2.45 

5.98 NE20 .... .10 
. 5.98 NE21 .... .45 5.79 NE32 .35 669 NE45 /2W. .27 

4.48 NE51 /NE20 .10 
' 5.98 Xtal Diodes 1.98 Many Late Dates 

C'Ray Tubes Latest JAN Specs 
1021 . ., .89 2ÁP3 .12.95 1N21Á .. 3.98 

..14.25 IN21B .. 6.70 
7 95 1N21C ...21.25 

..14.98 11423 . .. 1.25 

.. 2.20 11423 .. 2.98 

.85 1N23Á .. 2.98 
.. 5.85 1N23ß .. 4.98 
.. 1.89 1N26 .. 7.45 
..14.98 1N27 .. 6.45 

11,2 
1N29 .. 1.50 

.. .5 1N29 ,. 8.00 

..14,98 1N32 ..18.00 

..12.50 1N34 .. .69 

..19.95 1N35Á .. .95 

..16.95 1N35 .. 1.95 
4,69 1N3ß .. 1.62 

. 3.65 
5.65 

,. ,03-20,05 89 1N40 . 9.98 
.. 14.98 1.45 .. 1.39 
.. 4.75 1H46 .. 89 

4.89 1N4ß .. .72 
4 95 1N52 .. .95 
2 95 1N52 .. .95 

..18.98 1N54 .. 89 
9.75 1N56 .. 2.89 

.- 9.75 1N56 .. .89 
,.24.40 1H58 .. .89 
..29.95 1N5ß .. 1.19 

9 75 
íN60 .. .60 

.. 5.85 1N6í 1.98 
4 95 

1N6í .... Write 
íN64 .. 3.75 8.39 11'464 .75 ..18.39 1N67 . 1.95 .. 14.89 1369 .. 1.98 

.69..9;7555 

8.29 1.39 ..18.29 
..24.50 CK70 .54 

CK707 1.80 

3AP1 . 
3BP1 . 

3BP1A 
3CP1 . 

3DP1 . 

3EPI 
3FP7 . 

3FP7A 
3GP1 . 

3HP7 
3HP14 
3JP7 
3JP12 
3JP14 
4AP10 
SAP1 
5BP1 
5BP1A 
5BP4 
5CP1 
SCP7 
5FP7 
5FP14 
5HP1 
5HP4 
5JP2 
5LP1 
5MPI 
SNP1 
7BP1 
7BP7 
7JP4 
9GP7 
9LP7 
108P4 
1OFP4 
12DP7 .16. 
12DP7A ..49.50 
12GP3 ..49.98 
12GP7 ..16.89 
12HP7 ..16.89 
1í.1P4 ..27.00 
12KP4 ..47.00 
12LP4 ..21.25 
16KP4 ..47.29 
16LP4A ..36.98 
16MP4A ..43.98 
16RP4 ...36.49 
16TP4 ...39.98 
16YP4 ...43.98 
17BP4 ...43.45 
17BP4A ..36.49 
19DP4A ..67.65 
20CP4 ...68.25 
902 10.65 
905 3.49 
912 89.98 
913 11.98 
914A 45.00 

Vacuum 
Capacitors 

Ther m i stors 
WECo 10A. .90 
WECO 12A. 1.10 
D167019 Vol 

Limiter 2.95 
D168391 Ther- 

mal Comp 2.95 
D170396 HF 

Pwr. Meas. .90 
3CDeÌay Time 

.90 
Varistors 

CW 20259 / 
USN38C. 2.95 

WEco 40A. 1.50 
WECO 41A. 1.50 

Xtal Freq Stds 
200Ke .. 4.50 

1000KC .. 3.49 
4700Ke .. .98 
5000Kc . 3.98 

HtrOvenXtals 
5010/5025/ 

5055 Kc. ea. 
14.98 

Money, Back Guarantee 
(Cost of Mdse Only) 
$5 Min. Order FOB 
NYC. Add Shpg. Charges 
& 256/0 Dep. Tubes 

xp. on Gtd. via 
DEPT. 12ßN, SIX CHURCH ST. NEW YORK 6, N.Y., U.S.A. _ ROOM 200 W thout Not ce. Phonie; 

CORNER CHURCH & LIBERTY STS. P ' S 
u 

bje t t Change 

WOrth 2.7230. 
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TRANSFORMERS 

115 V 60 Cyc Input TV & 
CR Pwr Xfmr for 7" to 20" 
Tubes. Hi VOLTS to 20KV 
(w /quadrupler ckt). ALL 
Tubes, PL E. FIL wndgs 
1lvrng; 300 VDC /275Ma 

Full -Wave, 6.4V/10.3A, 5.4/8A, 2.5V/3A 
Hypernil Core, Oil iraPreg., .- ,,,,.57.98 
2500V for CRT, 6.3V/.6A, 25v/1.75A CSD 
Kenyon Hvins, 4/BC412 Replmnt $7.98 
1400VCT /90MA,6.3V /3A. 5V /3A Hsid.$5.98 
1320V & 375VCT /11OMA, 5V /3A, 2.5V/ 

1100VCT /200MA, 6.3VCT/4A, V/3A.55.98 
1030VCT /300MA, 5V /3A, 2.SVCT /5Ahmsld 

.59.98 
1000VCT /200MA, 18V/.55A, 6 3V/5A, 

1000VCT /150MA, 300V BIAS, 6 3V/65A. 
5V /3A 2X6.3V/.65A, 6.3V/1.25A...54.98 
1000VCT /125MA, 500VCT /100MA, 2X5V/ 
3A. 18V /1A, 6.3V/8A U.T.C. .. 55.98 
I000VCT /45MA, 705VCT /80MA. 360VCT/ 
55MA. 3X5V /3A, 6.3VCT /1A, 6.3VCT /.3A 
CSD HVINS CAN BE USED 2X RATING 
RAYTHEON HIPERSIL CORE. $4.98 
900V /35MA, 2X2.5/2A. XCLENT 1800V 
DBLR TWO 2X2 FIL. WNDGS HSLD 
HVINS 52.98 
900V /3MA, 6.3V/2A, 2.5V /3A 52.98 
840VCT /110MA, & 530VCT /21MA, 2.5V/ 
3A 6.3V /1A. 6.3V/.34 CSD HVINS 54.98 
770VCT /85MA, 5V /2A, 6.3V/3.5A 53.98 
770V; 2.5MA, 2.5V(34 V /3A HVINS HMSLD in- 
cludes FILTER PARTS 53.69 
760VCT /120MA, 2.5VCT /10A, 6.3VCT /2A, 
5V /3A, 1OV /3.25A $6.98 
720V /85MA, 5V/3.5A, 6.3V/3.5A 5298 
700VCT /125MA, 6.3VCT /4A, 5V/3A.53.98 
700VCT /85MA, 6.3V /.3A, 6.3V/7.5A, 5V/ 
2A .. . .$3.25 
650VCT %í50M A, 5V /3A. 6.3 V/2.14.52.9ß 
600VCT 150MA, 6.3V/4A. 5V /3A ,$3.98 
570V /150MA, 5V /3A 12V /4A HSLD.$4.49 
550VCT /275MA, ' V /4A. 6.3V /6A $4.49 
500VCT /60MÁ, 6.3V/4A HSLD- $2.98 
480VCT /80MA, 6.3VCT /4A. 5V/3A 52.69 
420VCT /90MA, 6.3V /I.9A W /INPUTS 6. 
12, 24. S15VDC & 115 230VAC @ $1.98 
420V 30MA, 6.3V/30314. 6.3V/.6A, 6.3V/ 
1 . 1 :1 $2.39 
550VCT /150MA, 5V /3A, 6.3V5A.. $3.49 
220V 50MA, 6.3V/2A, 6.3V /lA, 5V /6.5A 
JEFFERSON HSLD 51.89 

FILAMENT TRANS 
2.5V/2A @ 79c, 2 for $1.49 
2.5VCT /10A 10KVINS 4.98 
2.SVCT /20A /12KV INSUL CSD H5LD 7.98 
2.5V/404/20KV INS .. 12.98 
5VCT /10A4KV INSUL CSD HSLD 5.95 
5VCT /10A /12KV INSUL G.E. 6.98 
SV /60A CSD KENYON HVINS 12.95 
5V/115A CSD KENYON HVINS 16.95 
6.3VCT /.6A 1KV INS CSD HVINS. .1.98 
6.3VCT /.7A NAVY HSLD HVINS, 1.98 
6.3VCT /1A THORDASON HVINS CSD 1.98 
6.3V/2A @ $1.39, 2 FOR 2.69 
6.3VCT /4A USN USABLE 6.5A CSD 2.69 
7.5VCT/12A 4.98 
12.6VCT/1.25A 

HVINS 
CSD H5D 

KDENYON. 1.98 
24V,2A CSD @ $1.98, 2 FOR 3.49 
24V 6A CSD @ $4.98, 2 FOR 5.49 
42.5V/2A SEL RECT TRANS 4.85 

V/ 6AÁ 2X2.5V/1.75A 
2.5VIN5L 

HSLD 1 
GE 1 

6 33.49 
2X2.5VCT /6A, 2.5VCT /124 /12KVINS 

8 49 BRDG. RECT 
6.4V/12A, 6.4V/10.6.A, 3X5V /3A, 

2.5V/1.7 5A. X6.3V /.3A, 2X5V/ 
3A.6A, 7V /14A .147KVA GE 4.98 

STEP UP OR STEP DOWN 
220V to 110V /1OOW Ametran... .5 3.98 
440V to 220V/200W @ $4.98, 

220/110V/200W ... _ . - 4.98 
Isolation 115toll3V /185Watts 3.98 
90. 95, 100. 105, 110, 115, 120, 

220V _KW 19.95 
220-110V,250W G.E. 5.98 

PLATE TRANS 
2X33OVCT /25MA or 660VCT CSD $ 1.29 
355VCT /325MA 490V TAP HVINS. 4.98 
1100VCT /212MA; PRI 115 or 230V 6.50 
3000V /10MA CSD WE D161913 8.95 

15000V 
SD 69.95 

AS V'DBLR WE. SIG V 
3H5629/7500V /35MA 19.95 

1800V /4MA NAVY HSLD HVINS 4.49 
55OV /3.2KVA HVINS 12.98 

CHOKES 
DUAL 3OHY /60MA CSD.$0.98 
3HY /40MA HIQCSD2 For .98 
15HY /40MA AC /DC SE .98 
10HY /60MA /UTC 2 FOR 1.25 
12HY /8OMA CSD 

_OHY 85MA @ 980 2 FOR 1.79 
SHY /100MA HMSLD G.E 1.39 
SHY. 100MA /60MA /CSD /H'SLD/ 

^_K1"INS /USN 1.49 
IOHY /100M4/80.tUTC HSLD 1.89 
59HY /100MA /CSD 3KVINS/ HSLD., 1.98 
DUAL SHY /120MA /2000VTEST 2.89 
50HY /125MA /CSD /HSLD 2.25 
DUAL 12HY /150MA /CSD /2KVINS 2.98 
BHY /200MA UTC .. 2.25 
12HY /300MA /CSD /3KVINS /HSLD 3.95 
12HY /200MA UTC TAPPED 3.65 
8HY /225MA THORDASON 3.65 
DUAL 2HY /300MA HMSLD USN 

51.25 .... .........2 FOR 1.98 
20HY /300MA, or 15HY /400MA/ 

12KVINS .. 8.95 
HMSLD 400MA, 15KVINS MSLD 3.49 

35HY /2.5A /GE /1.SKVINS 3.98 
10HY 135MA 1.35 

MODULATION and AUDIO XFMRS 
MODUL /240 Watts Peak PP Par 807's to 
PP807's RF /2000 ohm Load STANCOR/ 

UNIV HOUTPUT /12 Watts Any Tube Any 
Voice Coil UTAH 5999.51.29: 2 for $1.98 
Line Auto Former /30W UTC LVM -11 . 53,49 
Mike or Line to Grid 

e 
u UTC 0 -14 

50:1/200 ohms to i/. gn$13 List.$2.98 
OUTPUT /300 Watts Hi -Fi PP805 to 9 ohm 
VC, Weco H'Sld HiVins $12.98 

CONNECTORS 
UG9 /U $1.90 UG58 /U . 50.75 
UG19 /U ..., 2.20 UG106/U ., .10 
UG21 /U 1.30 UG254 /AU . 3.40 
UG22 /U ..., 1.60 CW123U .... .55 
UG24 /U -- 1.50 M359A .75 
UG27 /U .70 UG30/U .. 2.45 
831R/S0239 Receptacle $0.50 
83ISPN/PL259A Plug .50 831SP /PL259 Plug 
83-1J/PL258 Junction .95 

VARIABLE CONDENSERS 
A. 
B. BUD Duall 75mí H $ ea. Sect 

1000V Gap. HF $1.29 
C. JOHNSON 70H30 70 mf/ 

3000V Gap .. .51.29 
D. Cardwell Neut ZT /12 mf 500 Volt 

98e 
E. CAR DWELL TK300 -US 53 to 312 mmf. 

Can be made Split Stator. 
BRAND NEW ... . .. .... .$10.95 

Vernier Orion 10 to 36mmf, each 690 
Midget 3 to 15 mf, Midline, each.. 39e 
Phasing Condenser 90 Degree Quadrants, 4 

Taps. 360deg Sinewave Gen... .$4.98 
21/ Meter Butterfly Cndsr 30mmf w/RF 

Tank & Choke 59e; 2 for 98e 

i i T A ÍI" 
THAT'S A BUY 
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OIL CAPACITORS 
Mfd Each Mfd Each 

25wvde 2 1.69 
50 56.98 

5owvdc 
4 

49 15owvde 
1-1-3-5 .69 

25Owvdc 
1 .39 
20.25 .35 

300wvde 
1.4 

.39 
00wvdc 

.1 .49 

.25 .55 
.59 

1 .69 
4 1.69 
6 2.29 
8 2.49 
10 2.89 
20.1 .75 
20.5 .94 
30.1 .91 
30.25 .99 

600wvdc 
.034 .49 
.1 .64 
.2 .69 
.25 .71 
.5 .75 
1 .85 

.99 
3 1.08 
4 1.89 

2.29 
6 2.69 
7 2.89. 
10 
20.1 3.79 
20.25 .85 
20.5 .98 
2x1 1.19 
2x2 1.39 
2x8 3.49 
3x.05 .89 
30.22 .98 
3x 

O9 700wvde 
4 1.98 

800wvtl 
.1 .69 

1000wvdc 
.1 .73 
.45 .79 
1 .99 

5 2.98 
10 3.98 
11400w deb 
.25 1.29 
.5 1.39 

1500wvdc 
.5 1.59 
.75 1.69 
1 1.79 
2 2.29 
4 2.98 
5 3.49 
6 
.05 

3 79 
2000wvdc 

.1 1.49 
20.1 1.75 
1 1.98 
2 2.49 
3 3.98 
4 4.49 
5 5.39 
8 9.49 

2500w de 
.25 2.29 

3000wvdc 
.1 2.49 

2.98 
2 4.49 
3 6.39 
4 

6.49 
4000wvvdc 

2 8.98 
5000w d8 c 

.2 4.49 
2 10.98 
4 

19.98 
5500w de 

3 12.98 
7000wvdc 

.002 1.69 

.0075 1.98 

.1 4.98 
7500w de 

.03 2.98 

.05 3.49 
10000 

.03 
w 

3.49 
1200 0 

02 
w 

4.98 

Mfd Each 
12500 

.65 
v 

16.98 
2 95.00 

15000 
tic 

.0016 9.98 
25000 

.00025 7.49 
1 95.00 
AC RATED 

220vae/ 
600de 

.69 
4 .89 
5 1.29 

225vae/ 
630de 

3.3 .79 
30vac / 
630de 

5 1.29 
330vae / 
1000de 

1.25 .79 
1.75 

5 .98 
.89 

1. 
2 1.03 

1.09 2.5 1.15 
3 1.19 
4 1.29 
5 1.49 
12 3.49 
15 3.98 
25 6.49 
40 9.98 

/ 
1200dc 

1.29 
1 600vac/ 

180ode 
16 6.98 

660vac/ 
2000tic 

5 4.49 
6 4.98 
10 6.98 
16 7.98 

Brand 
NEW 

Made to 
Rigid 
Gov't 
Specs. 

Fig. A. Postage & %2 Postage (°Silver Mica) 
Mfd- Each Mfd- Eaeh 
.00002 ...50.09 .00110 50.17 
.000022 .. .09 .00120 .23 
.0000240 ., .17 .002 .15 
.0000250 .17 .00224 .27 
.00004 ... .09 .0025 .15 
.000050 .17 .003/ 1KV .29 
.000082 .09 .00330 .35 
.0001 .09 .004 .22 
.0005 ... .17 .0040 .43 
.0003 .09 .005 .22 
.001 .17 .006 .23 
.0011 .09 .O1 .29 
.0002 08 .00015 ... .09 
Fig. B. .001 mf, 10e; .006 mf, 23e: .01 
mfd, 35c. 
Fig. C. Solder Lug Terminals E. Mtg Holes 
Mfd. Each Mfd. Each 

600 WV 600 WV 

.0001 $0-29 .03 $ 1.19 .001 .42 1200 W V 

.004 .53 .004 .68 

.005 .55 .005 .71 

.006 .59 .01 78 

.008 .63 2500 WV 

.01 .66 .00047 .... .59 
Fig. D. Sere w Term & Mtg 

Mfd. Each Mfd. Each 
600 WV 1200 WV 

.0001 50.29 .01 $0.78 
:00055 .... .37 .013 1.8899 

.00085 .... .42 .03 
.0012 .44 .033 2.39 
.003 .49 2500 WV 
.005 .54 .0004 
.015 .71 ,002 
.02 .78 .0022 
.03 1.19 .0024 
.033 1.29 .0035 
.039 1.98 .0036 
.04 2.09 .0043 
.OS 2.39 .005 

1200 WV .006 
.001 .61 

66 .015 .002 
.0051 .71 3000 WV 
.0068 .75 .0055 1.35 

Fig. E. Upright Xmtg Micas 
Mfd. Each - -- 

250 VDC 
.05 $0.47 
-2 2.59 

1500 VDC 
.04 .89 
.05 . . - 1.08 

2000 VDC 

MICA CAPACITORS 

C-¡¡¡ 

B 
F G 

1.09 
1.09 
1.13 
1.19 
1.19 
1.29 
1.45 
1.55 
1.89 
2.19 

.003 

.005 

.006 

.01 

.015 
02 

1.19 
1.25 
1.39 
1.68 
1.98 

.03 2.35 
2500 VDC 

.0025 1.08 

.006 1.65 
3000 VDC 

78 
.00001 

..- 
1.08 

.0003 1.19 
.0055 1.39 
Fig. F. Heavy Duty 
Mfd. Kv. Each 
.004 6 55.59 
.0003 8 3.98 

3000 VDC 
.005 $1.65 
008 1.79 

3500 VDC 
.000033 .78 

5000 VDC 
.000082 1.65 
.0001 1.79 
.00018 . . . 2.39 
.0002 2.49 
.0003 0043 . . . 2 85 .00043 
.0006 3.59 
.001 3.89 
.01 

4.29 

6000 VDC 
.001 4.29 
.002 4.79 
Upright, Bklte Csd 
Mfd. Kv. Each 
.01 8 
.0025 8 $15.59 

METER SPECIALS 
Best Buy -5 Ma DC Tuning Me- 
ter. G.E. 21/2" dia. ....$1.29 
SPECIAL -O -15 VAC. 2 1/16" 
Rd., GE. 800 cyc. USN. .51.69 

DC MICROAMMETERS 
0 -50 ua Weston 3" sq. 16.98- 
0 -150 ea. 2" McClintock 8.49 
0 -500 ua, 21/2" DeJur 6.98 

DC MILLIAMETERS 
0 -1 Ma (Reads 5KV. Less Molt) 3" 
q. Weston ... 7.50 

0 -10 Ma & 0-5KV (Basic 1 Me). 31/e" 4.98 
0 -10 Ma & 0-1KW (Basic 1 Me). 31/e" 4.98 
0 -25 Ma, Weston 3" sq. 6.98 
0 -30 Ma, Weston 3" sq. 6.98 
0 -200 Ma, 21/e" GE 5.98 
0 -300 Ma, Weston 3" sq 5.98 

DC AMMETERS 
0 -1A, 31/2 Wstghs 4.98 
0 -5A, 21/0" Triplett 3.49 
O -10A, 31/a" sq. Triplett 3.98 
0.15A, 21/4" Triplett.... - 3.49 
O.30A, 21/2" Shunt WECo, stghs 2.98 
0 -35A, 21/2" Gen. Elec 3.49 
O -60A, 21/2" Int. Shunt, WECo 3.49 
0.120A, 21/2" Ext Shunt WE /Wstg 3.98 
0.240A, 21/2 ", Less Shunt 3.98 
0 -300A, 3 ", Less Shunt, WECo 4.49 
30.0.304, 2a /g ", Weston 203P &WStg 4.98 
60- 0.60A. 21/2". W /Shunt, WE /Wstg 4.98 
620- 0.120A, 21/2" Shunt. WE /Wstg. 3.98 
240- 0 -240A, 21/a" Less Shunt, GE 3.69 
480 -0.4804, 21/a" Less Shunt. Wstg 3.69 

DC VOLTMETERS 
O -5 Volts, 2" sq. Wstghs 2.98 
0 -800 Volts, Weston 3" sq. Bili -in 

Mult. 12.98 
RF METERS 

0.1A, 21/e" G.E. USN- B'Csd 3.95 
0 -84, 3" Triplett Hi- Freq.; Int.0 Duple 4.98 
0 -9A, 21/2" Wstghs USN 2.49 
O -5A, 21/2" Rnd Wstghs 3.79 

AC VOLTMETERS 
0 -7.5V, 31/2" Wstghs 2.49 
0 -8V. 31/4 ", Weston 3.49 
0 -130V, Weston 476, 31/e" Rd 7,49 
0 -150V, Weston, 3" sq., Rect. Type 8.98 

VOLUME LEVEL INDICATOR -20 + 3VU, Weston, 3 sq. 16.98 

LINE FILTERS 
10Amp /130vacdc 

Csd USN 0.1 to 
1000 

Ovacdc 
$1 29 

Csd USN 0.1 to 
1000 Mc's.........$3.58; 2 for 56.00 

50Amp /600vdc /250vac. Fitrs both sides 
of line. SOLAR `Elim- O- Stat ". New 59.98; 
100Amp /usable 110 vacde GE 2 for $1.98 

SELENIUM RECTIFIERS 
HALF WAVE 

Volts In Volts Out Amps 
18 12 .15 

130 120 .075 
130 120 .065 
130 120 .09 
130 120 

WAVE BRIDGE 
18 14 2 
18 14 4 
18 14 6 
18 14 8 

PARTS 
CABINETS 

50 Draw Hvy Steel 341/2 "H / 
18"W/ 9 "L/ 65Lbs. drews3 "W / 
21/2 "H /8 "L .... 5538.00 
100Draw as above 5563.00 
27Draw Hvy Steel 37 "H/ 
300/4" W/141/" L/120 Lbs 
Draws 3 "H /9 "W /12 "L @$39.95 
Write for Quantity Price "Extend Do" 

Each 
$0.69 

.59 

.55 
,69 
.98 

$2.40 
3.85 
5.49 
5.65 
mi 
A 

'1f:tñt 
F4flf-1fJ' 
MGtEïnT 
rtt1lyyGll_77a 

f4delE 

END EQUIPMENT BUYS! 
US Navy Version BC645 Ideal Citi- 
zens Band Conversion, NEW, less 
tubes, connector & Dyn. .. 512.95 
RADIO COMP RCVR Less Tubes,AsIs 5.98 
TG5 Keyer, As Is....... 5.98 
EE8 RingingGenAssy, Like New, Less 
Handsetl'f S -9) .. 7.98 
RM -53 TEL CONTROL 4 Xmitter.... 5.49 
R9 /APN4 Receiver, Less Tubes, AsIS 14.98 
TGIO Code Unit, Less Tubes & Cab- 
inet, as is 19.95 
RM29 Control Unit, BRAND NEW 11.98 
RT34/APS13 30 Mc IF Less Tubes, 
As Is. Good Condition 7.98 
R59 /TPS3 Good, As Is, Less Tubes 29.98 
EE65 Telephone Test Set, Fine Cond. 24.98 
EE65 Time Interval Signal, Used 3.98 
R74 /CRW Revr, Less Tubes, As Is 2.49 
1.81 Compass Indicator. Like New 7.95 
1 -82 Compass Indicator. Like New 4.95 
PE97 Plate Supply Unit, Less Tubes 9,98 
1.108 Range Calibrator, Metal Case. 29.98 
PE120 Pwr Supply, Less Tubes. Used 9.98 
Mackay 168BRedioXmitter, w /Metal 
Case, Less Vibrapack & Tubes, As Is 2.98 
1 -198 Sig. Gen,Good Cond.LessTubes 14.95 
ART SPCH AMP, New Less Tubes.... 6.98 
BC456 Mod. Less Tubes, Dyn. As Is 1.98 
BC457 Xmtr (4- 5.351c), LT.. As Is 3.49 
BC458 Xmtr (5.3 -7Mc), LT, As Is 3.98 
SCRIFF Unit, Less Tubes, As Is 3.98 
BC602 Cont Box foi 22, As Is 1.29 
BC605 Amp, Less Tubes, As Is.. . 3.98 

I BC733 Revr, CAA appvd, LT*, As Is 19.98 
-8C906 Freq.Mtr.ExeCond.LessTUbes 29.95 
FOXBORO GRAPHIC RECORDER.....39.50 
BC 322, WALKIE TALKIE w /Bag, 

Tubes Crystal. A pair 98.00 
DYNAMOTORS in stock -What are your 
requirements? 

TUBE SOCKETS. ALL TYPES 
A. RCA 5 -pin GIANT, 803, etc.....$1.49 
B. Johnson 4 -pin Bayon, 866, etc -- 85 
C. 304TL Socket . 1.15 
D. Johnson 7 -pin Steatite, 829B; 

69e; 10 for 5.00 
D. Johnson 122 -237, HK257. 813 .63 
E. Small Shell DUODECAL. 2BPI... .75 
F. Med Shell DIHEPTAL Cinch MICA .89 
G. 5 -pin ACORN 1- 9/16" dia.... .39 
H. Johnson 122 -234, w /tube Lock, 

I. 4-prong STEATITE Johnson, 866 .30 
J. 5 -prong STEATITE Johnson, 807 .30 
K. 7 -pr. STEAT Johnson, 1625.... .36 
L. 7 -pin NATIONAL CIR7L Steatite .30 
M. MINI 7-pin Mica 'B-HF & Shield .30 
M. MINI 7 -pin Mica 'B Top Mtg &1/2 

Shld B .23 
M. MINI 7 -pin Bot Mtg Bklt Sim 

Arpph 147 -500 - .13 
M. NOVAL 9 -pin Mini. 1/2 Shld Base, 

Top Mtg. .45 
M. NOVAL 9 -pin Min. 1/, Shld. Top .45 
M. NOVAL Shld. 11/2 ", 12e; 1- 15/16" .14 
N. AMPH fem 78F Pin 4,5,6.8 .17 
O. 4 -pin AMPH49RSS4 &mtg Ceramic .27 
P. OCTAL 8-pin & plate Bklte .10 
Q. OCTAL 8 -pin & plate Steatite .25 
Q. OCTAL 8-pin & plate Mica 'B.. - - .11 
R. LOKTAL 8-pin & lock Mica 'B IN' .10 

, PRECISION 
- - RESISTORS- 

Over 2'/2 Million in Stock 
"TAB " -Specialists in Precision Resistors 
No Mfrs Choice -We Ship Types in Stock 

0.116 271 1200 3100 14550 90000 
0.42 275 1223 3163 14600 91000 
0.425 280 1250 3259 15000 93300 
0.607 286 1260 3290 16000 95000 
0.7 289 1300 3333 16500 100000 
1.03 299 1350 3384 16800 110000 
1.3 300 1355 3500 17000 115000 
1.75 310 1400 3509 17500 116667 
2.5 311.5 1488 3700 17977 120000 
3 320 1495 3730 18000 130000 
3.83 325 1500 3760 18300 135000 
4 330 1510 4000 18380 140000 
4.35 340 1518 4030 18500 141000 
5 350 1600 4200 18800 145000 
5.025 360 1640 4220 19000 147000 
6.25 366.6 1646 4280 19500 150000 
6.5 370 1650 4300 20000 155000 
7 375 1670 4314 20441 160000 
7.8 380 1680 4440 20500 165000 
7.9 389 1710 4444 21000 166750 
8 390 1712 4500 21500 167000 
10.38 400 1740 4720 22000 169200 
11.25 410 3770 4750 22500 175000 
12 414.3 1800 4850 22990 180000 
13.52 418.8 1818 4885 23000 180600 
14.2 425 1830 4900 23150 185000 
14.5 

426.9 
1 4.5 427 1892 5 00 23400 190000 

15 440 1894 5210 23500 198000 
16 450 1895 5235 24000 200000 
17 452 1896 5270 24600 201000 
19 460 1897 5300 25000 205000 
19.2 470 1898 5500 25200 210000 
20 475 1899 5600 25400 215000 
22 478 1900 5730 25833 220000 
23 480 1901 5770 26000 225000 
24 487 1902 5910 26500 229000 
25 500 1903 6000 26600 230000 
26 520 1904 6100 27000 235500 
28 525 1905 6125 27500 238000 
30 540 1906 6140 28000 240000 
31.5 550 1907 6200 28430 245000 
37 575 1908 6300 28500 250000 
48 580 1909 6495 29000 265000 
49 588 1910 6500 29500 268000 
50 600 1911 6840 29990 270000 
51.78 612 1912 6990 30000 275000 
55 625 1913 7000 31000 294000 
56.7 633 1914 7320 31500 300000 
60 640 1915 7500 32000 307500 
63 641 1916 7700 33000 311000 
68 645 1917 7717 35000 314000 
74 649 1918 7900 37000 316000 
75 650 1919 7930 38140 325000 
80 657 1922 7950 38500 330000 
81.4 665 1924 8000 39000 333500 
88 668 1926 8094 39500 350000 
89.8 670 1960 8250 40000 353500 
95 673 1980 8500 42000 375000 
100 675 2000 8700 43000 380000 
101 680 2045 8770 45000 400000 
105 681 2080 9000 402000 
105.7 684 2095 9100 47500 420000 
107 689 2141 9445 48000 422000 
120 697 2142 9500 48660 425000 
121.2 699 2145 9710 49000 450000 
125 700 2150 9800 50000 458000 
130 711 2160 9900 52000 478000 
135 733 2180 9902 55000 500000 
147.5 740 2187 10000 56000 520000 
150 750 2195 10430 57065 521000 
160 800 2200 10500 58333 525000 
155 806 2250 10600 60000 543000 
170 850 2300 10900 61430 550000 
175 854 2400 10936 62000 570000 
179 899 2450 11000 64000 575000 
182 900 2463 11400 65000 600000 
182.4 910 2485 11500 66600 620000 
200 917 2490 11690 66650 650000 
209.4 946 2500 12000 67500 654000 
216 978 2525 12500 68000 660000 
220 1000 2600 12800 70000 690000 
220.4 1030 2625 13000 72000 700000 
225 1056 2635 13100 73500 750000 
230 1059 2700 13500 75000 761300 
235 1067 2750 13550 80000 800000 
240 1100 2850 13600 82000 813000 
245 1110 2860 14000 84000 850000 
245.4 1150 2870 14250 85000 900000 
250 1155 2900 14400 85750 930000 
260 1162 3000 14500 88000 950000 
Any Size Above, Each 35c; Ten for $3.29 

MEGOHMS 
1. 1.57 2.25 3.673 6. 8.02 
1.1 1.579 2.5 3.75 6.5 8.5 
1.2 1.65 2.7 3.9 6.6 9.05 
1.25 1.75 2.75 4 6.7 9.5 
1.3 1.8 2.8 4.23 7 10 
1.35 1.9 2.855 4.25 7.5 11.55 
1.39 2 3 4.5 7.62 12 
1.4 2.11 3.3 5 7.74 12.83 
1.5 2.2 3.5 5.5 8 13.85 
Any Size Above, Each 70e; Ten for 56.49 

Vacuum Precision 
HiVolt Resistors 

Megohms- .12/.25/.6/.75/.83 /.99/1/1.5/ 
2/3/3.75 1/23/4 Accy...Ea. $1; 10/57.50 
SWITCHES AND MICROSWITCHES 
SPNC/ l0A /WZ -RQ11 /Plunger 50.69 
SPNO /10A /YZ -7RTC /Pin Plunger .54 
SPNO/ 10A /G- 7RS1 /Plunger .59 
SPNC/ 

AMP 125V 1Removed / 
Cased 
from Equip BIOL. 6 

CSD CLEAN SPST..4 /51; DPST 3 /51 
6 -VOLT CARTER GENEMOTORS 

Brand New! Way Below List Price 
lop/. outpt. Model Each 

375maint 4037A5 
6V /27 5A 590V /15omaint 5915AS $29.95 
6V/42A 590V /25Omaint 5925AS 34.95 

All Carter Genemotors Supplied ith 
General Electric Input Filter Free 

SELSYNS 
2,1101 GE As Is 
2J1H1 GE Selsyns 

Returns. .2 ford 56.98 
2J)F3 GE Brand New115V /400cy.ea.$9.75 
C78248 SyncTrans115V /60cY2for $18.00 
C78249 Sync.Diff. 115V /60c-. @ $9.95; 

2 for $18.00 
ELECTROLYTIC CNDSR SPECIALS! 
50 mf /350vdc' FP 3 for 98e 
30- 15- 1Omf /250vdc 3 for 98e 
40 -20mf /250 -25vdc 4 for 98c 
30- 2x20mf /450 -25vdc FP 2 for 98c 
10 -2X 20mf /450 -25vdc FP 3 for 98e 
4mf /450vac "Tynee- Dry" 2 for 98c 
6000mf /15vac. SPECIAL 53.29 

HIGH CURRENT MICA CNDSRS. 
CYLINDRICAL SIMILAR TYPE "G" 

Mfd Kv Amps Mc Each 
.09 1.5 35 1 512.49 
2X.003 1.5 7 1 2.98 
0002 6 5 3 5.98 
01 10 37 1 

00005 20 4.5 3 36.98 
0005 Write 

35 13 
In Your Requirements ents 
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T'EST INSTRUM 
ENTS 

In the t :BSColumbia design laboratories, Al Goldberg 
takes cone important reodings with the EICO Model 221 
Vacuum Tube Voltmeter and Model 555 Multimeter, as 
Harry R. Ashley looks on. 

KITS 
WIRED INSTRUMENTS 

NEW 555K MULTIMETER 
KIT $29.95. WIRED $34.95 

10,000 ohms /volt 

320K SIG. 
GEN. KIf $19.95. WIRED $29.95 

NEW 322K SIG. GEN. 
KIT 123.95. WIRED $34.95 

s 10,"-"ir, 

Mr. Al Goldberg, Assistant Chief Engineer of CBS- 
Columbia, and Harry R. Ashley, President of EICO, 
inspecting the use of the EICO Model 221 Vocuum Tube 
Voltmeter and Model HVP -1 High Voltage Probe at the 
Sweep Frequency Troubleshooting Position on the CBS - 
Columbia Color Television production lines. 

for laboratory Precision at lowest Cost - 
the leaders look to EICO! 

WHY does CBS -Columbia, Inc., today's headline -maker in Color 
Television set production, use EICO Test Instruments on 

its new Color Television production lines and in its design laboratories? 

HOUSE - like Emerson, Tele -King, Teletone, and many 
another famous TV manufacturer coast to coast. CBS -Columbia knows 
that .. 

Only E /CO Test Equipment delivers 
All 10 E /CO nomical features! 

1. Laboratory Precision 
2. Lowest Cost 
3. Lifetime Dependability 
4. Speedy Operation 
5. Rugged Construction 
6. Quality Components 

7. Latest Engineering 
8. Super -Simplified Assembly and 

Use Instructions 
9. Laboratory -Styled Appearance 

10. Exclusive EICO Make -Good 
Guarantee 

Before You buy any higher -priced equipment, be sure You look at 
the EICO line -in Wired as well as Kit form! Each EICO product 
is jam -packed with unbelievable value. YOU be the judge- compare, 
see EICO instruments today - in stock at your local jobber - and 
SAVE! Write NOW for FREE newest Catalog 12 -R. 

FOLLOW THE LEADERS ... INSIST ON EICO! 

511K VOM 
KIT $14.95 

WIRED 

$17.95 

NEW 950K R -C BRIDGE 8 
R -C -L COMP. KIT $19.95 

WIRED 529.95 

NEW 526K MULTI- 
METER KIT $13.90 

WIRED $16.90 
1000 ohms /volt 

NEW 1171K RES. 

NEW 1040K BATTERY ELIM. ! .. DECADE BOX KIT'S .ï 

519.95 0, - - -. __ffi. 
KIT S15.95. WIRED $34.95 WIRED $24.95 I14 =?!?. 

NEW 
221K VTVM KIT 525.95 

WIRED $49.95 

HIGH 
VOLTAGE 

PROBE $6.95 

NEW 425K 5" PUSH -PULL 

SCOPE KIT 544.95. WIRED 579.95 

NEW 315K DELUXE SIG. 
GEN. KIT 539.95 

WIRED 559.95 

in 1951, Electronic Instrument Co., Inn. 

Prices 5% higher on West Coast. Due to unstable conditiops, prices and specifications are subject to change without notice. 

145K SIG. 
TRACER KIT 

519.95 
WIRED 

528.95 

NEW 625K 
TUBE TESTER KIT 534.95 

WIRED $49.95 360K SWEEP GEN. KIT $34.95 
WIRED $49.95 

ELECTRONIC INSTRUMENT CO.,Inc. 
276 NEWPORT STREET, BROOKLYN 12, NEW YORK 

www.americanradiohistory.com

www.americanradiohistory.com


In Volume Controls, too .. 
fast, sure fit 
is important 

In a survey of hundreds of service- 

men, the importance of fast, sure 

installation was emphasized time 
after time in connection with volume 

controls. If you want a control that 

lets you do the job fast ... and do 

it right .. . 

Make Sure! Mahe it Mallory! 
When you use the Mallory Midgetrol *, you get a 

combination of features that can't be matched. 

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 supplied in every 
package. This means utmost convenience with- 
out 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 indexing 
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. 

Make it Mallory and make sure! Ask your dis- 
tributor to show you the time -proved Mallory 
Midgetrol with the new features that make 
installation faster and simpler than ever. 

Single Section Control Illustrated 

DualconcentricMalloryMidgetrols 
can be made up easily by com- 
bining factory -assembled front 
and rear sections of desired resis- 
tance values. Ask your Mallory 
Distributor for details! 

*Reg. U. S. Pat. Off. 

Depend on your Mallory Distributor 
for precision quality at competitive prices 

P. R. MALLORY B C06.. mc. 

MALLOR 
APACITORS CONTROLS VIBRATORS SWITCHES RESISTORS 

RECTIFIERS VIBRAPACK* POWER SUPPLIES FILTERS 
*Reg. U.S. Pat. Off. 

PPROVED P.R_E_CIS1__ON PR.! DUC_TS 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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